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BLOODfAND IRON 

Plant Duease and its Relation lo Animal Life By 
E. F- Wright Pp yi + ^6oi (Ij)ndon . Swan 
Sonnenschein and Co , Ltd., 1903I) Price 35. 6d 
HIS Little book with so a 1 lm;ing a title is 
emphatically disappointing, and would appear 
to have ^en written by a compiler quite inadequately 
informed on the subject, ^ especially in its botanical 
aspect. 

The prinapal contention of the author seems to be 
that| because iron is necessary for the production of 
chlorophyll in the green plant, and Is an indispensable 
ingredient in relation to the hsmoglobm of the blood 
in animals, these two bodies, chlorophyll and hsmo- 
globin, are the same Thus on p. 1 we read, '* Now 
what chlorophyll is to the plant, hsemoglobin is lo the 
animal, the one being a red modification of the other," 
and, p 69, " As hsmoglobin is allied to the proteids 
and a red modification of chlorophyll, it follows that 
the he^moglobin of the animal vanes as the chlorophyll 
or chlorophyll products Vbry in the plants eaten " 

He then proceeds to argue that if an animal eats 
plants deficient in chlorophyll (1 e. chlorotic) it suffers 
the evils due to want of iron— e.g (on p 6) " animals 
eating chlorotic food must be deficient in sugar, fats 
and proteids," which would seem to indicate (since 
tho author appears not lo discriminate between 
chlorosis and etiolation) that peq)le who are fond of 
cauliflowers, osoaragus, endive, rhubarb, and the like, 
run nski hlthei^ unsuspected. For note this (p. 13), 
if my contention is correct, the susceptibility to 
certain bacterial diseases is directly traceable to the 
use of chlorotic food." And on p. 15, " from which 
It foUowi that a chlorotic plant will contain less pro- 
teids than a plant containing the maaimum quantity 
of inoQ." And, again, p. a8, "it is clear that there 
must be a large numbin’ of animals Ijvlng entirely or 
partly on this chlorotic vegetable food/ from which it 
follow that a large pordort of animal life must be 
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more or less anasmic through eating this chlorotic 
food " 

We have already stated that the author draws no 
distinctions between different fonns of chlorosis and 
etiolation, and puts the former down simply to a lack 
of iron Now let us see what he regards as the 
mensure of this deficiency, bearing in mind that 
modern plant physiology teaches us that the traces of 
iron found necessary to develop the peculiar form of 
chlorosis in question arc so minute that it is often 
somewhat difficult to ensure the absence of that 
element in experimental cultures. 

On p 7 we read, " Yet there are many soils quite 
wanting in iron, and in the history of agriculture you 
never read of manuring with iron, excepting possibly 
m the case of some experimental plots, although some 
iron has been used of late years in the form of basic 
slag, which contains about 18 per cent of iron," and^ 
further on the same page, " Unfortunately, much 
vegetation is deficient la iron, and consequently 
chlorotic, and it would seem simpler instead of wash¬ 
ing with sulphate of iron, as is now occasionally done, 
to have recourse to manuring tlie ground with iron,'' 
all of which goes to show that the author’s notions 
as to the relations between iron and plants are, to say 
the least of it, crude. Docs he seriously suppose that 
basic slag is used as manure on account of the iron 
it contains? 

But lest there should be any risk of misunderstand- 
1 ing the author’s meaning here, we may quote the 
following from thi|. amusing book. After describing 
how one lamb of a flocks too weak to proceed, waa 
rescued and brought up by the children of a black- 
j smith, the author continues (p. 34), " This lamb 
grew up by grazing on the grass growing round this 
[the blacksmith’s] shop, and was shorn three hmes m 
three years," Ac., and he explains the excellent con¬ 
dition of this lamb as follows —" In the first place, 
it IS quite certain there would be plenty of Iron in the 
soil for some distance round a country blacksinith's 
shop, owing to rusty Iron being carried ab«Mit, to say 
nothing of the scales of iron and iron filings," &c. 

■ To show what gourmands for iron the author’s 
.animals are, we quote from p 93:—" And to show that 
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animals require iroHj I have seen mules licking rusty 
iron, just as thousands of people have seen horses lick¬ 
ing salt/' to which valuable testiinony he quotes an 
account of quails in Florida picking at the holes in 
the steels ails. 

But to appreciate fully what a man of blood and 
iron we are concerned with, it is necessary to obtain 
some insight into his views of what his plants and 
animals do with these relatively enormous quantities 
of the metal. 

We read on p. 5, " iron is the means of haing the 
ammonia of the air in the soil to form nitrates In 
any case 1 am sure there is a fixed law by which the 
ammonia of the air is fixed in the soil to form 
nitrates ... " Then, on p 21, it has been proved 
over and over again that iron is fatal to all fungi, 
consequently it is unreasonable to suggest that bacteria 
would attack a perfectly healthy animal, and destroy 
the blood containing a constituent which was a poison 
to them." 

And, again, on pp 98-99, ** The distinct chemical 
difference between fungi and what we look upon as 
ordinary plants, is that the fungi contain no iron or 
nitrogen, while these constituents are essential to 
ordinary plant life. It is known that iron and 
nitrogen are fatal to fungi, therefore the more iron 
and nitrogen animal life takes up in its food the more 
likely it is to be immune to bacterial diseases." 

It might not unreasonably be expected that wc had 
here plumbed the depths, but the following shows that 
there are nether regions still, for on p. 4a we have 
the astounding statement, " It is fully recognised 
that iron and nitrogen in combination with the phos¬ 
phates are the means by which the plant is enabled 
to take up the carbon of the air, ..." and on p 68, 
" it is admitted that the proteids are fatal to patho¬ 
genic bacteria." Even these are not the only con¬ 
tributions of the author to the study of bacteria, for 
he states (p 98) " it is recognised ^at all classes of 
bacteria can only live on foods corresponding in 
chemical composition to themselves," which pro¬ 
nouncement would appear to require some explanation 
in view of the previous one regarding proteids, for 
instance, and the following, quoted from p 33.—" it 
is admitted that pathogenic bacteria cannot live in the 
presence of proteids." 

What the author's idea of a proteid may be we have 
been unable to make out, but there is no hesitation 
needed in regard to some of his notions regarding 
immunity, of firhich the following is a specimen (p. 
60) —Another important factor^ in immunity is 
electricity, which is so closely connected with the 
chemistry of the animal that it is reasonable to think 
that an animal of normal chemical combination will 
be in a posiboa to produce much more electricity than 
an animal chemically deficient." 

Immunity is a fasdnafing but a very difficult sub¬ 
ject, but the author is not deterred by the latter in his 
aubmission to the former attribute 

On pp. 118^119 we read, "although Storer does 
^ak of the better kinds of humus, yet it may b« e 
chlorotic humus, or it may be a humUs con- 
tainiu ^ maximum chlorophyll, or any variation 
betw^ the two, which variation would be capable 
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of constituting a great chemical difference." Indeed^' 
wc should think it would 1 But let us read on 
(p. i2o), " if you have a field rich in ell the 

essential mineoal i constituents, in an aesanilablc 
form, and a green crop be grown in this field and 
ploughed in, and then a cereal crop be grown, this 
cereal crop will be immune to rust, to say nothing 
of other parasitical diseases." Here it might be said 
that the author ie merely claiming that high manuring 
renders a crop more immune, did not the context show 
that his ideas are by no means so simple, and If the 
continuation on p. 120 were overlooked, "while if 
in another field, very deficient in these assimilable 
mineral constituents, a green crop was grown of a 
chlorotic nature and ploughed in, then the cereal crop 
grown would not be immune owing to the imperfect 
chemical functions performed by what 1 may call a 
chlorotic humus " 

And this, after all the careful work that has been 
done on the cereal rusts and other parasitic diseases I 

On p 131 the author declares that " parasitic fungi 
and bacteria can only flounsh when the plant (or 
animal) on which they feed is defidbnt in chlorophyll 
or chlorophyll matter, or their products." 

An interesting specimen dl the author's quality 
appears in the following naive passage on p. 148:— 
" Slugs, indeed, living as thqy do like the fungi mainly 
upon decaying vegetable matter, are not unlike creep¬ 
ing fungi, and I believe it can be shown that they 
are chemically of a similar composition " Again, 
p 158 —I have now pointed out that there are 
forms of insect life that are to all intents and purposes 
simply an extension of the fungi." 

These suggestive quotations will, we are of opinion, 
convince the reader that the present volume cannot 
be said to be of any use to a serious student of science 


MINES AND MINERALS OF THE UNITED 
STATES. 

Mineral Resources 0/ the United States. Calendar 
Year 1901. Pp. 973 and index. (Washington. 
Government Printing Office, 1902 ) 

HIS is the eighteenth volume of the well-known 
series issued by the United States Geological 
Survey, and, like those which have gone before, It is 
full of valuable information concerning the mineral 
output not only of the country itself, but also of the 
world generally. The book consists of a number of 
articles written by vanous experts; thus the production 
of iron ore is dealt with by Mr. Birklnblne, and the 
Amencan iron trade by Mr. Swank, Mr. G. F, Kunz 
con tnbu tes some in teres tin g pages upon precious 
stones, whilst the coal trade is reviewed hy Mr. E. W. 
Parker. The consequence Is that a more useful con¬ 
tribution to knowledge is made by the United States 
Geological Survey than by the British Home Office In 
its annual mineral statistics. 

The introductory remarks written by Dr. David T. 
Day tell us that the total value of the minerals prev 
duced in 1901 is reckoned at 1.086,529,521 dofJars, or 
about 223 millions sterling; this is more than twice 
the value of the mineral output of the United Kingdom 
last year. It must be pointed out, however, that the 
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Amerlcui fleures are swollen by takinf^ the value of 
the metals and not the value of the ores, but even if 
the coihparison with this country were made upon 
strictty Identical linesi we should still -beia long way 
behind. 

In 1901 the United States pniAluced more coal, 
copper, gold, iron, lead, salt and silver than any other 
country in the world. The yield of coal was about 
one-third of the world’s supply This mineral is 
mined in twenty-eight different States, Pennsylvania 
being, of course, by far the most important. Twenty- 
four States are producing iron ore, Minnesota heading 
the list with II million tons of red hxmatitc. 

Montana yields about two-fifths of the copper of the 
United States, the Lake Superior district about one- 
quarter, and Arizona about onc-firih. 

Colorado has outstripped California, and is now the 
leading gold-producing State 

Mr Oliphant's chapter upon natural gas is sure to 
claim much attention, and is of special Import for 
those who are interested in our new supply in Sussex. 
The advantages of this cheap and economical fuel are 
lauded to the skies by the author, who reckons that 
the quantity tapped and supplied in 1901 exceeded one 
cubic mile in volume; 21,84)8 miles of mains, 2 to 36 
inches m diameter, are employed in distributing the 
gas to consumers. 

We learn fiEQm Mr, Struthers that the United States 
are the lardHt producers of borates in the world. 
Most of th^borax is obtained by treating the cole- 
manite of California, 

According to Mr. Joseph Hyde Pratt, who deals with 
abrasives, artificial corundum is now being employed 
in the manufacture of emery wheels. It appears that 
bauxite is converted into corundum by means of great 
heat and pressure in an electrical furnace The 
mineral monazitc is far more widely distributed than 
was imagined when its name was chosen in allusion 
to its supposed rare occurrence, it derives its com¬ 
mercial value from the small percentage of thoria 
which it contains. The quantity washed from gravels 
and sands in North and South Carolina in 1901 
amounted to 334 tons 

In dealing with a great work like the volume under 
review, it may seem ungenerous to point out a small 
and trifling error, but probably Mr Birkinbine will be 
glad to correct the statement that " no true manganese 
ore is won " in Great Britain The Merionethshire 
ore cannot be fairly described as manganiferous iron 
ore " when an analysis ' shows 25 per cent of man¬ 
ganese and only 4 per cent, of iron 


CUMATOLOG^, 

Handbook of CUmatology Part i. General Climat¬ 
ology. By Dr. Julius Hann- Translated by Robert 
de Courcy Ward. Pp xv + 437. (London; Mac¬ 
millan and Co., Ltd., 1903.) Price 125, 6d. ^et. 

T he translation into English of tnc first volume of 
Dr, Hann's ** Climatglogie " is a very welcome 
addition to the library of English-speaking meteor- 
ologiau. * The translation does not extend to the last 

'"'I Halik ** On tbs OeenTmen oT MSrtnncM m ths CsBbrun Roclu 

of (/’rM. N.E. Inn, A. uvl Bng., 
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two volumes of the original work, which deal with 
special climatology, as it has been found “ impractic¬ 
able " to translate them. This is greatly to be re¬ 
gretted, for the generalisations which constl^ite the 
science of climatology cannot be satisfactorily* treated 
without reference to the statistical data and the 
means for verifying them. Moreover, a com¬ 
pendious review, in English, of the statistics of the 
various meteorological elements arranged accord¬ 
ing to geographical distribution is constantly wanted 
for many purposes, and either a translation of Dr. 
Hann’s volumes, or a reproduction in an abridged 
form of Dr. Buchan's volume of the Challenger re¬ 
ports, is a necessity of which every student of meteor¬ 
ology must be aware. It is quite true that such a 
survey would be a work of reference, and would not 
serve as a text-book in a course of general climatology, 
and as that is Prof. Ward’s purpose in preparing the 
translation, wc must unfortunately wait for some other 
interest to prompt the translation of the two volumes 
of special climatology 

The translator himself explains the relation of the 
English version to Hann’s first volume — 

" This translation, as it stands, essentially repro¬ 
duces the original. Numerous references, especially 
such as will be most useful tp English and American 
students, have been added, and changes have been 
made in the text in order to bring the discussion down 
to date A natural temptation to expand the original 
has been yielded to in very few cases only. Practically 
all of the important publications which have been 
issued since the completion of the second German 
edition are referred to Some new examples of 
different climatic phenomena have been added, chiefly 
from the United States Most of the examples given, 
however, necessarily still relate to Europe, because the 
climatology of that continent has been studied more 
critically than that of any other region. A few cuts 
have been made where the discussion concerned 
matters of special interest to European students only.” 

I Among recent works, references to which have been 
incorporated, Bartholomew’s ” Atlas ” is conspicuous, 
but the remarkable Russian "Climatological Atlas," 
published in 1900, is not, although it furnishes a large 
number of illustrations of climatological principles 

A distinction is drawn by Hann between climatology 
and meteorology, but when one deals with general 
climatology it is rather hard to maintain the distinc¬ 
tion. In dealing with the analysis of climates into 
solar, or mathematical climate, and physical climate, 
with such subdivisions as mountain climate, conti¬ 
nental and marine climates), forest climate, and such 
supplements as mountains as dteatic barriers, geo¬ 
logical changes of climate antflPIriodic variations of 
climate, all of which arc treated in the boolf^ it is 
obvious that neither author nor translator would be 
content with the mere analysis Of figures representing 
, these different sections The mode of classificatiqn at 
lOnce suggests the causes of climate, and the investi¬ 
gation of such causes Js practically general meteor¬ 
ology. 

' It is scarcely necessary to refer to the admirable way^ 
I in which Dr. Hann arranged his introductory volume 
I to include a survey of ^1 the general facta about 
j climate and local variations, and to pp>duce a book 
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which always suiprises those who take it up by the 
fulness of its information and by the interest which 
It stimulates. There is no specific indication in the 
present volume as to what parts are derived from the 
original and what parts are due to Prof. Ward's 
careful editing*; in any case, the result of the collabor¬ 
ation is a most admirable book. 

W. N Shaw. 


OUR BOOK SHELF. 

The Steam Turbtne By Robert M Neilson Second 
Edition pp xvii + 294. (London Longmans, 
Green and Co ) Price los 6 d. net 

Thr history of the ^iteain turbine previous to the reign 
of Parsons, whose first patents were applied for in 
1884, may be made out from chapters i. and a But 
descriptions of inventions in the language and with 
the illustrations usual iii patent specincations are not 
quite what IS expected from the author of such a book 
as this There is an appendix giving the names and 
drites of all patents relating to steam turbines The 
history and construction of the Parsons and the Laval 
turbines are given at some length, with the results of 
practical tests for power and consumption of steam, 
and the reader gets on opportunity of understanding 
the construction of modified fonns which are now, 
under various names, coming into use. Students are 
anxious to examine good drawings and descriptions 
of the details of the Parsons turbine, and it would 
appear that these arc difficult to obtain The 
author of this book has given much information 
and many illustrations somewhat in the style made 
familiar to us in the engineering newspapers Much 
more information is given about the Laval type of 
turbine. As to the theory of these turbines, the 
essentially important points seem to be ignored, and 
yet all the theory of any turbine known to anybody 
may be given very shortly indeed. There is a par¬ 
ticularly interesting point in connection with the Laval 
turbine to which the author might have directed atten¬ 
tion, namely, the exceedingly great speed reached by 
fluid at the end of an expanding mouthpiece. So far 
as we know, the reason for this has never been pub¬ 
lished, and yet any student of the papers of Osborne 
Reynolds ought to be able to give it readily 
The chapter on the propulsion of ships by turbines 
IS interesting 

On the whole, the book is one that ought to be read 
by students; it is practically the only bocuc on the sub¬ 
ject, but we thinlc that the author has not done so 
well with his materials as he might have done. 

Whittaker's Electrical Engineer's Pocket Book, 
Edited by Kenelm Edgeumbe. Pp viii + 456 
(London . Whittaker and Co , 1903 ) Price 3s ^ 

This little book diflers in several respects from the 
ordinary type of pocket book; it possesses the usual 
features—a limp cov^Tt round corners, gilt edges, and 
a weight quite unsuited to the pocket—which serve to 
characterise the " pocket book," but in the arrange¬ 
ment of the matter it rather resembles a small encyao- 
psedia. Each branch of electrical engineering is dealt 
with in a separate section or chapter, which may be 
read consecutively as if it were a brief treatise on the 
subject The method has much to recommend it; the 
electneal engineer who comes across some problem in 
a branch with which he is not familiar can turn up 
the section dealing with that branch and read a 
summary of the whole subject; numerous references 
to recent papers will greatly help him in finding the 
particulars which he wants. There are, of course, also 
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a number of tables of the constants more generally 
required. The treatment is not very even; thus whilst 
generating machinery—dynamos, alternators, and 
motors—receives full consideration in 100 pagss or 
more, only faur< pa^es are given to electric lamps* and 
lighting, and the information given therein is quite 
inadequate. I'he diagrams and illustrations are 
clearer than those usunlly lo be found in books of this 
class M. S 

Aiironomtscher Jahresbericht. By Walter F. Wisli- 
cenus. Band iv pp xxxii + 648. (Berlin . Georg 
Reimer, 1903 ) 

This, the fourth issue of this most valuable and useful 
volume, contains the references and a brief summary of 
contents of the astronomical literature published last 
year. The work is of the same high standard as in 
former years, and casts great credit on the labours of 
Herr Wislicenus and his joint compilers. This year¬ 
book IS so well known to astronomers, and has been 
found so valuable by them, that it is hardly necessary 
to dwell either on the general arrangement of the 
subject or on the method of treatment The mam 
object of the compilers was to make as perfect a record 
as possible of all the published papers on this subject, 
yet to keep the book from becoming* too bulky llils 
they have succeeded in doing, in spite of the fact that 
many of tne ^abstracts of lengthy papers are very 
complete. ' 

Now that the Royal Society has published the first 
annual issue of this branch of science (E. Astronomy) 
in the " International Catalogue of ^ientific Liter¬ 
ature," it seems possible that there wdl scarcely be 
room for both of these compilations, smee the more 
perfect they become the more closely will they resemble 
each other. This question, however, the future will 
no doubt settle There is, nevertheless, one main 
difference between them, in that the volume before us 
summarises the contents of each paper to which refer¬ 
ence \h made, while that of the " International Cata¬ 
logue " IS restricted to the bare references. 

W. J S. L. 

Practical Management of Pure Yeast By Alfred 
Jorgensen Translated by R Grey Pp viii+60. 
(l..ondon . the Brewing Trade Review, 1903.) 

Tills useful little work might have received with advan¬ 
tage a title bettor descriptive of its contents It con¬ 
tains a condensed account of the biological methods 
which arc employed in the author's well-known 
laboratory in the pure culture and analysis of alcohol- 
produiing yeasts According to the preface, the lead¬ 
ing purpose of this treatise is to enlighten the sc^called 
ractical man in the methods of investigation employed 
y the zyniotechnologist, so that in the future the 
practical man and the technologist may work together 
with better understanding at the many important and 
difficult problems which are encountered in the pro¬ 
cesses or the fermentation industries No doubt the 
little book is well calculated to fulfil its object if only 
the practical man will read it, and we hope it will be 
in much demand for this purpose. But whatever may 
be the success of the hook in this directibn, it un¬ 
doubtedly deserves the careful attention of all ^mo- 
icchnologists, as it indicates the lines on which a 
well-known investigator of great experience is work¬ 
ing with a view to the solution of many interesting 
and complicated problems in connection with the 
organisms of fermentation. The last words on the 
biological methods of analysis and the technical em¬ 
ployment of pure cultures 01 yeast are still a veiy long 
way from being spoken, but as an advance towards 
this we coraialiy recommend the work to the atten¬ 
tion of all interested in the biological aspect of the 
fermentation industries. A. J. B.. 
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LETTERS TO THE EDITOR. 

(The Editor doei not hold himsel/ responsible for o^inioiij 
expressed by his correspondents. Neither con he undertake 
to return, or to correspond with the wtlers of, rejected 
manuscripts intended for this or any other part of Naturb. 
Nf notice u (dfacn of anonymous communications ] 

VarlRtlon of Atmoipherlc Abiorption. 

1 SHOULD be pleased to know how far some observations 
on the change In the average absorptioip of the terrestrial 
atmosphere in this country during the last two years have 
been confirmed by observations elsewhere. The following 
table gives the mean of the best of these, made at Wash¬ 
ington in the autumn of 1901, the spring and autumn of 
1902, and in the winter, spring, and summer of 1903 
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Ihe decrease in the transinis**ibility of the air this year 
as compared with the Inst is so marked that some local 
efiert on climate and vegetable growth might seem to be 
probable. Whether the unusual coolness of the summer, 
reported both in America and abroad, Is connet.ted with it 
may be a subject for speculation S P- Langley 

Smithsonian Institution, Washington, October 22 


Heating Effect of the Radium Emanation 

Tub very important and fundamental experiments de- 
ficnbcid by Profs E Rutherford and H. T. Barnes in 
Nature of October 29 will have been read with the greatest 
interest. Owing to the importanc.e of the subject, 1 should 
like to direct the authors' attention to some points in their 
comment and explanation which do not appear to me to 
be quite clear, and if I can draw from them some more 
detailed discussion this letter will have served its purpose. 

The general conclusion arrived at by the authors is that 
" more than two-thirds of the heating effect is not due to 
the radium at all, but to the radio-active emanation which 
It produces from itself.” If 1 understand the description 
of their experiments correctly, these seem to me, however, 
to point to the fact that it Is the ” excited activity " and 
not the emanation that is the cause of the heating. 
Apparently de-emanated radium gives out an amount of 
heat at a rate which falls in a few hours to a minimum 
and then slowly recovers Now the emanation itself begins 
to form again at once, so that on the authors' hypothesis 
the heating effect should start with a minimum and then 
gradually increase. The activity of the radium measured 
by electric methods follows the course of the heating effect, 
and, as Messrs. Rutherford and Soddy have explained 
(PAil. Mag , April, not May as quoted by the authors), this 
is due to the fact that the de-emanaled radium has still 
the excited activity attached to it, and this activity decays 
In the course of a few hours. When the excited activity is 
gone there is nothing but radium left, and the further 
changes are due to the re-formatlon of the emanation and 
Its subsequent change Into excited activity During the 
course of the first few hours there is, theiWore, very little 
emanation, but there Is excited activity which falls to a 
minimum and then slowly grows again Does not the ex¬ 
planation which holds for the activity also hold for the 
heating effect, and would It not follow that the parallellam 
of heating effect lies with the amount of the excited activity 
prefent, and ahould be assigned to It rather than to the 
emanation? ^ 

Similarly, the emanation, according to the authors, does 
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not give its full heating power at first, but the heating 
effect rises to a maximum in the coume of the first few 
hours If the emanation is the cause of the heat, why this 
slow rise * Here again the effect seems proportional to 
the amount of excited activity present, and not to the 
amount of the emanation 1 he connection heating 
power with the emission of a rays also requires further 
elucidation, and the information given by the authors is 
not, 1 believe, sufficient to prove their case. It is only with 
great diffidence that 1 address these remarks to you, because 
Prof Rutherford knows the whole subject at first hand, 
and his judgment is more likely to be correct than mine. 
Nevertheless, one likes to know whether others have felt 
the same difficulty, and whether the apparent disagreement 
15 one of misunderbtandmg or has some more deep-seated 
cause Arthur Schuster 

The Owens College, Manchester, November 2 


Radium and Plania 

The sensibility of protoplasm towards the radiations of 
radium is a matler of so much Importance that a few 
preliminary experiments 1 have carried out on plants may 
be of interest 

Ihe first experiment I made in this direction was 
with cress seedlings About 100 seeds were uniformly dis¬ 
tributed over the surface of some moist sand contained in 
a flower aaucer, and a tube containing 5 mgrs. of pure 
radium bromide supported at a height of 1 cm. over the 
centre of the sand surface. During the experiment the 
saucer, covered with a glass shade, was kept in the dark 
it was hoped that this arrangement would show whether 
the radiations are harmful or nut to the sensitive cells of 
seedlings, and at the same time indicate if they are able 
to act as a stimulus to evoke positive or negative 
cuivatures 

After the germination of the seeds, which took place 
within two days nearly simultaneously all over the sand, 
the growth of all the seedlings was nearly uniform But 
dose comparison showed that the seedlings immediately 
under the radium tube were Co some small extent retarded 
in their development The retardation was apparent in the 
seedlings situated within a radius of about a cm. from the 
radium bromide Besides being smaller, these seedlings 
developed somewhat fewer and shorter root-hairs than those 
nearer the margin of the sand 

In the subsequent growth the presence of the radium 
evoked no curvatures in the little plants close by It, or 
in those more removed Nor did it appear to exercise any 
noxious elTects, other than the retardation Just described, 
on the seedlings within the period nf the experiment, viz 
thirteen days. The plants grew up beside it and against 
the glass containing it, neither influenced by it nor hurt 
by it, so far as one could see 
This experiment was repeated on two other occasions 
(one experiment lasting three days after germination and 
the other lasting four days) with the same result, viz fio 
curvature was evoked, but the seedlings close under the 
radium bromide were slightly retarded In their growth 
In order to determine if motile organisms are sensitive 
to the radiations i enclosed the radium cube in a vessel of 
water containing large quant!ties of Volvox globator 
Extraneous light was cut off from the experiment. After 
twenty hours many of the Volvox colonies had sunk to the 
bottom of the vessel, but they were evenly distributed over 
the bottom, and were neither aggregated under the tube 
nor dispersed away from it. Those that were still 
swimming in the water were also uniformly dlstnbuted 
through It, some actually in contact with* the radium tube 
and some far away from It, but showing no sign of being 
attracted towards it, or of being repelled from it 
It is apparent from these few experiments that the radi¬ 
ations emitted by radium bromide are not able to produce 
marked effects in a short time on these vegetable cells and 
tissues. Even the phosphorescent light (which is quite 
perceptible to the eye under suitable condition^ emitted by 
the radium bromide Is too feeble to be effective in calling 
out a phototactlc response.. Henry H. DrxoN. 

Botanical Laboratory, Trinity College, Dublin 
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BoUr and Magnatlc DUturbancea. 

iHB Kew photographic curves showed appreciable ma|;- 
netic diiturbuncci of a normal l>pe on the evening of 
October 30 and early morning of October 31, but the first 
distinct precursor of the magnetic storm was an ex¬ 
ceptionally sudden movement ut about 6h. 3m. a m on 
October 31, shown alike in the declination, horizontal force 
and vertical force curves This movement was Urgent in 
the horizontal force, where there was a sudden Increase of 
about 60 7 (1 7 = 1X10-* C G S, unit) In the declination 
there was a simultaneous movement of about 7^ to the 
west, apparently preceded by a very tiny movement to Che 
east, lasting too ^ort a time to be distinctly shown The 
first large movements commenced about 6 45 am, when 
there was a movement of the decimation needle to the west 
through about 34', and a diminution of 240 7 in Che hori¬ 
zontal force. The storm was most violent between 10 a m 
and 7 p m, on October 31, but there was a large amount 
of disturbance until 3 or 4 a m. on November 1 

The traces from the Kew magnetographs—detlination, 
horizontal force and vertical force alike—went off the sheet 
repeatedly, so that the full extent of the disturbance cannot 
be derived from them. A declination magnetograph, how¬ 
ever, of lesser sensitiveness recorded apparently the com¬ 
plete movement, and showed a range of about a° l2^ 
Between 1 and 7 pm, there were at least twenty to and 
fro oscillations of the declination needle—each occurring 
in but a few minutes of time—the amplitude of which ex¬ 
ceeded ao' In addition to these there was a very large 
number of smaller oscillations At times these followed 
one another so rapidly that they can hardly be seen apart 
on the photographic sheet In the horizontal force there 
were also very numerous ospiUations The general tendency 
from 7 a.m. to 10 30 am was towards a reduction of the 
force. From 10 30 a m to 1 p m the oscillations were 
about B value not far from the normal. At about 1 p.m 
there commenced a rapid rise, which in twenty minutes 
amounted to about 690 7, the curve going off the sheet 
During the next two and a half houjrs the trace was often 
off the sheet Between 3 50 and 5 10 pm, the trace crossed 
the sheet from edge to edge, representing a change of about 
750 7, or somewhat more than one twenty-fifth of the value 
of the whole horizontal force. The vertical force disturb¬ 
ance was small at first, and did not become really large 
until nearly noon on October 31. From noon to 7 p m 
there were numerous large oscillations, the curve going off 
Che sheet repeatedly on one side At about 1 40 p m there 
was an oscillation where, in the course of five or six minutes, 
there was a decrease and incraase of more than 340 7. The 
trace remained off the sheet from about 3 30 to 5 p.m. 
Between 5 10 and 5 50 p.m. the force diminished about 

450 

The storm is much the most notable recorded at Kew 
since February 13-14. "89a Chari rs Chhee 

^ National Physical Laboratory. Richmond, Surrey, 
November 3. 


In connection with the magnetic storm of Saturday last, 
October 31, U may be of Interest to record that observations 
made between 10 and 11 a m. on that day by Prof Callendar 
and myself showed a violent distortion and reversal of the 
C line of hydrogen in the neighbourhood of the great sun¬ 
spot group, which was then a little past the central 
meridian, A notable feature was the apparent detachment 
of a portion of the dark C line, the separated part present¬ 
ing the appearance of a cloudy patch, displaced towards 
the violet by about three tenth-metres. The observations 
were unfortunately interrupted by clouds. 

A reversal of the C line over the same spot had been 
observed on the two preceding days, but chough on these 
occasions the bright line was more bnlliant than on October 
3J there was much less distortion of the dark line 

A. Fowur 

Royal College of Science, South Kensington, November 3. 


Dr. Bbaw'a Addreu ji tbe Bilileh AMoeUtlon, 

...I JTS^**'J^*** /lowing letter fram Sir Arthm 

i.t^‘ I?*® **“* ***"" rfwiy Menllfiei 
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tlfic worker and as an administrator, and who wsa 'om 
of the founders of the Ben Nevis Observatory, and 1 •send it 
to you as it expresses what I am sure must have been the 
feeling of meteorologists on reading Dr. Shaw's otherwise 
admirable and inspiring address on methods of meteofw 
ologlcal investigation. 

34 Drummond Place, 

Edinburgh, 

October 15- 

Dear Mr, Omond,^ 

Dr Shaw's address to the subsection of astronomy and 
meteorology of tW British Association iri September last, 
by its appearance in Nature of September 17 has quickly 
and effectively reached the whole scientific world, and it is 
misleading in Important directions, quite unintentionally, 1 
believe 

Ihe absence of ail reference to the meteorological work 
done by Buchan, Stevenson, Aitken, Buchanan, Murray, 
yourself and others will probably receive an interpretation 
which I hope is erroneous, for 1 cannot think that Dr 
Shaw would designedly belittle Che valuable work these men 
have done, which is recognised as being of a high character 
all over the world. 

But It seems to me more remarkable that Dr. Shaw 
should have made no special reference to the work of the 
Ben Nevjs Observatories. In that work a very great, costly 
and laborious effort has been made to advance meteorology 
and In add to knowledge, and this has been done mainly 
through private enterprise, under the guidance of the fore¬ 
most scientific men of our time. Including Kelvin, Tait, 
Buchan, Murray, Copeland, Aitken, BuChanan, Stevenson, 
and many others Ihe discussion of the outcome of this 
great experiment in connection with the physics of the 
atmosphere has only recently begun* It cannot be quickly 
finished, much dine by many experts must be given to it, 
and it cannot fail to cost a large amount of money. 

My special object in writing to you is to suggest that, as 
honorary secretary of the Ben Nevis directors, you should 
in some way supply what I regard as an incompleteness 
in Dr Shaw's address by briefly stating how the work of 
Ihe Ben Nevis Observatories now stands, and what prospects 
there are of its yielding further important additions to 
knowledge. 

Very faithfully yours, 

Arthur Mitchell. 

In accordance with Sir Arthur's suggestion I beg to make 
the following statement explanatory of the present position 
of the Ben Nevis Observatories, and to note briefly the work 
carried on at and in connection with these observatories 

When the observatory on Ben Nevis was opened twenty 
years ago very little was known about the condition of the 
atmosphere above a few hundred feet height over the 
British Islands The first object aimed at was to deter¬ 
mine the meteorological constants for that position, and 
the relations of the air there to that at sea-level In the 
neighbourhood This latter part of the work has only been 
adrauately carried out since the establishment of the Fort 
William Observatory in 1890. The observations down to 
the end of 1892 have been published in two volumes of tfie 
Transactions of the Royal Society of Edinburgh (Nos. 34 
and 42). The first of these was printed at the expense of 
the Royal Society of Edinburgh, and the second at the 
Joint cost of the Royal Societies of London and Edinburgh. 
Another volume is in the press, and will be issued shortly. 

The constants referred to are*—(1) The average value 
at each hour of the day for each month of the year of 
barometric pressure, temperature of the Bir, humidity, rain¬ 
fall, direction and force of wind, amount of cloud and sun¬ 
shine on Bph Nevis (a) The relation of each of these to 
the (orresponding sea-levrl values at Fort William. 
Immediately arisHig from these average values Js the 
question of the changes induced on them, especially on the 
second senes, by different conditions of weather—that is 
the determination of the vertical gradients of pressure! 
tomperature, &c , under varying atmospheric conditions! 
This discussion has been partly carried out, and the more 
Important results arrived at are summarised in papm 
appended to the twp volumes of observatlofis. 

One of the most Interesting practical aSpecU of the Ben 
Nevis records it their application to the reduction of bart-« 
metric readings to sea-level, a subject which Is at niMde 
engaging great attention in this oountiy, In Che Vnfted 
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SlACe% And, indeed, wherever meteorology is studied. The 
other subjects treated In these papers include 
(1) The chanwea In the hourly variation of the barometer 
In fine,and-in doudy weather at Ben Nevis, Fort William, 
and several other stations. , 

(а) The ncneral meteorological condKions on Ben Nevis 
In clear and in foggy weather 

(3! Atmospheric dust on Ben Nevis 
(41 The pumping effect on a barometer of strong winds. 
(51 The difference in the direction of the wind at Ben 
Nevia from that at sea-level 

(б) The change of temperature with height In anti¬ 
cyclones, 

(7) The diurnal ranges of the Ben Nevis and Fort William 
barometers when both are reduced to sea-level by the usual 
tables. 

(B) The diurnal range of the variability of temperature 
from dav to day at Ben Nevis and some other places. 

(9) The meteorological conditions at Ben Nevis during 
the severe frost of January and February, 1895 

(10) The relation of wind direction to temperature and 
to rainfall at Ben Nevis 

The establishment of the Hen Nevis Observatories has 
provided meteorological data uf a character unique in this 
country, and, indeed, in the world, owing to the position 
of Ben Nevis as a high-level station placed right in one 
of the storm-tracks of the Atlantic But it has also led to 
investigatfons which could not otherwise have been earned 
out, for no increase in the amount or quality of low-level 
observations would have supplied the necessary data, and 
the high-level records got from kites or balloons are too 
fragmentary for the purpose 

The observatories were built with money subscribed by 
the public, and up to this time have been supported by 
subscrimiuns, aided by an annual payment of loot for the 
Ben Nevis Observatory and 350! for the Fort William 
Observatory from the Parliamentary grant of 15,300! given 
annually fur meleorological purposes What their future 
Msition may be depends on the recommendalions of the 
Parliamentary Committee of Inquiry into the administra¬ 
tion of this grant now sitting, but whether Parliament 
gives the money necessary to carry them on, or whether 
they are closed and abandoned, as they assuredly will be 
if not taken over by the State, the work done al and in 
connection with these observatories is a record of investi¬ 
gation which Will be growingly studied by meteorologists 
Edinburgh, October 17 K T. Omoni> 

No one IS more conscious of the shortcomings and 
omissions of the address than its author One correction 
I should like to make here. The joint editors of the 
AfefeorofogiscHe Zeitschtift are Dr Hann and Dr. Hell- 
mann ; Dr. Pernter is associated with the journal as 
" Herausgeber " 

1 cannot fail to be aware that, with perfect propriety, I 
might have devoted a large part, or even the whole, of the 
address to the obligations or meteorology to private enter¬ 
prise in this country. In (hat case it would have been a 
different, perhaps a better, address, but 1 will ask your 
readers to believe that any omissions of that kind which 
they detect and regret were not due to a desire to belittle 
anything except the address itself. 

In one sentence 1 did explicitly refer to Edinburgh and 
Ben Nevis. I cannot altogether emulate the achievement 
of Mr. Puff, who managed to extract so much meaning from 
a shake of Lord Burleigh's head, but I should like to say 
that If Sir Arthur Mitchell had used an appropriate magni¬ 
fying power, and had got It properly focus^ upon that 
sentence, he would have read the following opinion which 
the mention of Ben Nevis always suggests to my mind, 

" that if means were found for endowing a chair of 
meteoroloOT in the University df Edinburgh, and one of the 
distinguished Scottish meteorologists, whose names re¬ 
quire no unouDcement from the chair to make them known 
to the British Association and far beyond, were appointed 
thereto, a most important and productive step would be 
taken towards the solution of the many problems connected 
with the great Scottish work of the Ben Nevis Obaerv- 
atories, the twenty-find annual report of which Dr, Buchan 
will present Id the Absociatlon." * W. H. Shaw. 
October SI. 
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Weather Changes and ibo Appearance of Scum on 
Pends,' 

Ir any of your readers could explain an interesting 
natural phenomendn constantly occurring here we should 
be very grateful. It is simply that, invariably before any 
decided change of weather, there comes up a sc^ on the 
surface of the pool or small lake which skirts our south 
and east lawns^art of the pleasure grounds surrounding 
the mansion. Sometimes it looks like soapy water, but at 
other times it Is black, and makes the breasts of our swans 
as black as ink just above the water-line. Then the scum 
will suddenly disappear, and the swans’ breasts become 
white again Our geological formation is the junction of 
the Upper Greensand and the Lower Chalk Ihe bottom 
of our lake is chalk, it Is fed by springs, and the stream 
formed by its overflow runs finally Into the Thames It is 
shallow, and is surrounded by large trees. There arc at 
present eight swans on it, also many moorhens and wild 
duck, and quantities of fish, which attract herons, king¬ 
fishers live in the bank, which is very high on the far side. 
There is also an island with large trees and a dense under¬ 
growth. PlaTANUS oniENTALlB 

Aston Kowant, Oxon 


With reference to the letter of “ Platanus orientalis," 
It Aeems to me that a possible explanation of the appear¬ 
ance of dirty scum on the surface of the pond before any 
deiided change of weather may be that a sudden change 
of baromctriL pressure may accelerate the flow of sprinqs 
rising through the chalk of the floor of the pond. Tkiii 
would carry up to the surface of the water some of the fine 
mud which had rested on the chalk, or even lodged in 
crevices Within it When the flow of the springs diminished 
or ceased, the sediment would 'naturally subside once more 
It would be interesting to keep an exact record of the 
appearance of the scum and of the variations of atmospheric 
temperature, pressure, and the rainfall by automatic record¬ 
ing instruments 

Without knowing the local conditions it would be im¬ 
possible to speak definitely as 10 the sufficiency of this 
explanation 

Another that occurs to me is that, if the sediment at the 
bottom of the pond is of a floCculent character, its move¬ 
ments may be due to the same cause as those of the pre- 
■cipitate In a storm-glass,” whatever that cause may be, 
but in that case the appearance would probably be limited 
• to dead calm weather. 

It IS possible that the scum may be organic, and 
It would be desirable to have it examined microscopically 
.by a student of I im no-plank bon 

Hugh Robert Mill 

Cranial Caita 

In the number of Natuob which arrived here to-day there 
is a report of the interesting presidential address delivered 
by Prof. Symington in Section H at the British Association's 
recent meeting. In this report there are several statements 
which are likely to prove misleading to those who are not 
familiar with the literature relating to 'brain-casts. The 
reader might imagine (see p 540) that this was an entirely 
new branch of research suggested by Dr Forsyth Major's 
work on the subfossil Lemuroida (1^8) and only fully 
[exploited by Prof Schwalbo In 190a. This, of course, can- 
I not be the meaning which Prof. Symington intended to 
'convey, because he is quite familiar with the scores of 
cranial casts made in such profusion by Prof. Gervals in 
■the years 1^-1871, and by a long line of anatomists and 
palsontotogists both before and since that time, and with 
■the valuable contributions to knowledge which have re- 
'suited from this fertile branch of study; in fact. Prof 
‘Symington happened to visit (he work-room in the Royal 
College of Surgeons In 1904 when 1 was examining and 
describing the considerable collection of such caets ^repre- 
, sentmg more than one hundred genera) which have bMn 
brought together by the late Sir William Flower and the 
'present conservator. Prof C Slewart. (And, with refer¬ 
ence to Prof. Symington’s remarks on curators, 1 may 
; mention that no one more fully recognises the value of 
cranial casts than the present conservator of the Royw 
.College of Surgeons' Museum.) 
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But more remarkable than this is the statement —“ This 
method has been applied with marked success to the deter¬ 
mination of the characters of the brain In various fossil 
lemurs by Ur Forsyth Major and Prof. R. Burckhardt ” 
(p 540). The '* marked tuccess " of Prof. Burckhardt 
consisted In flatly contradicting in almost every essential 
feature tift correct account of the same specimen given by 
Dr F. Major, as 1 have pointed out in a work (Tfdnr 
Linnean Soc , February, see especially p 365) published 
seven months ago Prof Symington could not have chosen 
out of the scores of memoirs on cranial casts an example 
more likely to bring contempt on the method he so 
elooucntly and so justly extols 

His statement that so far as prehistoric man is con¬ 
cerned, we can never hope to have any direct evidence of 
the condition " of the brain is stultified by the fact (which 
I mentioned fifteen months ago in the Joum oj Anat and 
Phys , July, 1902) that I have In my possession a large 
series of actual prehistoric brains with the crania from 
which they were derived Many of these are so excellently 
preserved that every detail of the convoliitionary pattern 
can be recognised, and by transferring it to the surface of 
the cranial cast an accurate model showing exactly the size, 
shape, and arrangement of the sulci with perfect accuracy 
can be obtained, That I am not exaggerating the excel¬ 
lence of these prehistoric relics may be seen from the brain 
fragment (D 6gi) In the galleries of ihe Royal College of 
Surgeons* Museum, especially when 1 add that 1 possess 
whole hemispheres in even a better state of preservation 
As to the method of interpreting human brain casts, if 
we follow Prof Symington’s advice and begin by identify¬ 
ing the Sylvian fissure as the groove produced by the orbito- 
apnonoid (" as is well known, the marked prominence at 
the base of the human skull separating the anterior from 
Che middle fossa fits into the deep cleft between the frontal 
and temporal lobes of the brain ^') wr shall fall into grave 
error In many cases It sometimes happens (in more than 
50 per cent, of my collettion of “ Greek ” and " Turkish *' 
hemispheres) that the orblto-sphenoid lies far in front of 
(and not in) the Sylvian fissure, mapping out a great post- 
orbital limbus " (Spitzka) of the frontal lobe, which has 
slipped over into the middle cranial fossa I have seen 
the Sylvian fissure lying as far as 1 cm behind the orbito- 
sphenoid (in a Syrian brain), and a prominent crest derived 
from the ahsphenoid projecting into it 

It is surprising to find Prof Symington repealing that 
time-worn fallacy —the inferior frontal convolution “ is 
well known to be much more highly developed in man than 
in the anthropoid apes " (p 541) For if we follow the 
lead of Profb Marchand and Cunningham—and to anyone 
who really examines the facts of the case there is no other 
alternative—the inferior frontal sulcus is represented in the 
apes by the sulcus rectus, and the inferior frontal convolu¬ 
tion Is relatively much bigger in the apes than in man 

Every anthropologist will cordially re-echo Prof Syming- 
tCMi's wish that information concerning large series of non- 
European brains may soon be forlhcoming But that we 
know so little Loncerning these other types of the human 
brain Is not wholly the fault of the people who have access 
to such material The chief blame must rest on those 
anatomists who, with every advantage which museums, 
libranes, and trained assistants confer, have done so little 
to provide data relating to the European types of brain 
which are of any anthropological value I know several 
anatomists in various parts of the world who have the 
material and are merely awaiting a ” lead ” as to which 
features of the brain are of anthropological importance and 
are worthy of being recorded 

I have recently met with the same difficulty After 
havli^ examined six hundred Egyptian, Soudanese, and a 
varied aifsortmvnt of other non-European brains, I am un¬ 
able to B^uire from the wiritlngs of European anatomists 
just that information of the European types of brain which 
1 need for purposes of comparison, moreover, 1 am unable 
to publish the anthropological results of my work in any 
satisfactory form until I have discussed such purely morpho¬ 
logical questions aS the real constitution of the fissure of 
Sylvius and have unravelled the intricacies of the parieto¬ 
occipital regions of the brain. When the " home ” 
anatomists have done their part of the work, the rest will 
soon follow. G Elliot Smith 

Tho School of Medicine, Cairo, October 7. 
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1 HAVE to thank ^u for your courted in allowing me th« 
opportunity of reading a letter which Prof. G. Elliot Smith 
has addressed to you, criticising varioua statements In my 
presidential address in Section H of the Britlah Aaaoclation 
at Southport Prof Smith has raised so many pofnq? 
that 1 have only time, at present, to reply to a few of 
them. 

What a reader " mi'ght imagine" 1 will not attempt to' 
picture, but I certainly had no intention of implying that 
only the three investigators I happened to mention had 
worked at the subject of cranial casts, or that " it was un 
entirely new brancm of research " 

1 endeavoured to show that the examination of a skull 
was necessarily incomplete until the interior of its cranial 
cavity was exposed and cast, and that, although such 
methods were calculated to afford valuable information as. 
to the relation between the external and Internal surfaces 
of the cranial wall, and to give an important Indication of 
the form of the brain it once contained, yet the curators 
of museums appeared to have an invincible objection to 
making the necessary section, and the practice of taking 
casts of the cranial cavity had been too much neglected by 
craniologists. 1 gave as an illustration of the usual custom 
of preserving skulls entire the Hunterian Museum in 
Ixmdon, and this selection appears to have been a source 
of offence to Prof Smith, although he does not duprove my 
stalement His remarks as to the number oEpaats of 
different genera In that museum are quite beside me mark. 

I was referring to the very large collection of human skuHs, 
and, so far as I have been able to ascertain, no systematic 
attempt has been marie to examine more than a small 
fraction of them in this way I know that many curators 
abject strongly to the skulls under their care being bisected, 
and believe that at any rate iheir appearance would be 
seriously affected by such an operation. 1 ventured to 
advocate a method which, in my opinion, has not 
been followed to any marked extent in the collection 
of human crania in the Ifunterian Museum or else¬ 
where in this country, .mcl trust I was at liberty to do 
this without It being regarded as a personal attack upon 
the conservator, for whom 1 have the very highest 
regard 

Prof Smith objects to my statement that " we can tiever 
hope to have any direct evidence of the condition of the 
higher nerve centres of prehistoric man " on the ground 
that he has collecteri a large senes of such brains from 
Egyptian cemeteries, and he refers to a paper he published 
in the Journal of Anatomy and Physiology last year 1 had 
pleasure of reading his paper when it appeared, and,, 
although his specimens were of great interest, it seemed 
to me that their state of preservation was not sufficiently 
good to be of much use for the accurate termination of 
the numerous details which it would be netfllaary to know, 
when comparing them with modern brains The apeclmens 
had undergone marked' diminution in size, m places 

were considerably distorted Further, from the actual 
photographs (Plate xiv ) which he gave it appeared to me 
that a considerable restoration would be needed when 
attempting to limit the boundaries of the cerebral fissures 
1 hope that the impression left upon my mind from the 
perusal of his paper may be an erroneous one, and that the 
additional evidence promised by Prof Smith will dissipate 
my doubts 

1 do not quite appreciate the cautiousness of those 
anatomists who are waiting for a " lead " before describing 
the specimens of non-European brains In ^heir possession. 
The numerous memoirs that have been hitherto published 
on the cerebral convolutions ate based almost entirely upon 
the study of European brains, and what we obviously require 
Is a careful and an unbiased account of the cereffral fissures 
and convolutions of other races If Prof. Smith and his 
friends wait until the favoured " home " anatomists agree 
as to the " types " of European brains, and until he has 
dermitely settled for us all the morphological problems con¬ 
nected with the cerebral cortex, we shall, I fear, need a 
large store of patience. 

In conclusion, 1 should like to assure Prof Smith that 
if 1 did not refer specially to his work It was not because 
I do not appreciate its value, but on oeoount of the limit¬ 
ations in time and space necessary In the clrcumstanoeB 
I of my address. J. SYMifiOTON , 

October 19. 
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MAGNETIC STONUS. AURORjE AND SOLAR 
PHENOMENA. 

HB detention of the whole civilised world has this 
year been directed to the importance of finding a 
connection between terrestrial ana solar variations, but 
the phenomena recorded last Saturday in the nature of 
a great magnetic btorm and a brilliant aurora borealis 
have perhaps brought home to many the desirability of 
pursuing such Investigations which may help us to be 
forewarned, and therefore forearmed. 

The enormous development of the telegraph, telc- 
phonci cable, and other applications of electricity since 
the date of the last great magnetic storm has caused the 
disturbance to be more generally observed than was pre¬ 
viously perhaps the case. 

Practically the world's whole telegraph system was 
upset, and information from this country, France, 
the United States and other lands shows that for 
several hours communication was almost completely 
interrupted. 

According to the Daily Mail the London telegraphic 
department characterised the storm as the most extra¬ 
ordinary ever esmerienced. Messages dispatched on 
Saturday from Russia, Spain, Switzerland^ France, 
Germany, Belgium, and other countnes, which would 
ordinarily have been received an hour or less after 
transmission, were still slowly coming^hrough on Sun¬ 
day morning. Mr. Gavey, the electncian-in-rhicf to 
the Post Office, in an interview with a James's 
Gazette representative, said the storm was the most 
severe that had been cxj>erienced for the last twelve 
years. The effects of it were first felt at St Martin Vlc- 
Qrand at 6 45 a m. on Saturday, and they continued 
until five in the afternoon It was eight o'clock before 
the storm had completely disappeared 
The New York correspondent of the Daily Telegraph 
states that the magnetic disturbance was felt practically 
everywhere in the United States, affecting the great 
cable companies for a time, while the telegraph wires 
in all directions from Chicago felt the effect, the long 
distance telephones were similarly troubled The dis¬ 
turbance lasted eight hours, and at its climax ** there 
were 675 volts of electricity—enough to kill a man—in 
the wires, without any batteries being connected to 
them *’ During the magnetic storm which occurred in 
1871 the Eastern Telegraph Company showed that 
there was an earth current df'170 volt^'pd* tihclr Suez- 
Aden line. ' 

The Ttmes correspondent in Paris states that accord¬ 
ing to a Press communication from the French Under¬ 
secretary of State for Posts and Telegraphs the mag¬ 
netic phenomenon extended in all directions, but with 
somewhat less intensity towards the north-west; the 
telegraph office was from nine o'clock in the morn¬ 
ing deprived of communication with the greater part 
of the French towns and the adjoining districts It was 
subsequently also cut off from communication with 
America, Spain, Portugal, Italy, Algeria, Tunis, and 
places beyond those countries. At 4 40 p m. communi¬ 
cation was re-cstablished; it was again interrupted at 
5.30 p.m., but a little after sunset almost all communi¬ 
cations were found to be restored 

It is Interesting to note that the effect of a magnetic 
storm on a telegraphic system may be modified in two, 
if not more, w^s, and this wSs done in the case of our 
own Post Office. One method, as stated by Mr. 
Gavey, is to join two wires, thus forming a loop, and in 
this way eliminate the earth from the circuit. The 
Other means |s to employ condensers; these, when con¬ 
nected up with the dreuit, stop a continuous current 
such as is set up by magnetic disturbances. 

In several regions the magnedo^ disturbance was 
accompanied by a display of the aurora. In New York 
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on Saturday morning the northern sky was described 
as " a dazzling display of light and colour it was 
first seen in the city at two o'clock, but faded away at 
four. In Ireland and Scotland during Saturday even- 
idg the aurora was also observed 

A message from the Sydney correspondent^ of the 
Times states that a beautiful Aurora Australis was seen 
there on Saturday night, the streamers reaching nearly 
to the zenith 

Earthquakes also seem to have been recorded as well. 
On Friday and Saturday two undulating shocks were 
felt at Benevenlo and Avellino, in Italy, the first last¬ 
ing two seconds, and the other a minute. 

In Essex several distinct earthquake shocks were felt 
at Saffron Walden. At midnight on Saturday one 
shock is stated lo have lasted five minutes These 
were repeated at 5 50 and 9 30 on Sunday morning. 
At Debenham, four miles distant, shocks were felt on 
Monday sufficiently strong to cause small orticlea td 
fall to the ground 

Tuesday's Daily Mail publishes a telegram from 
Simla (dated November 2) in which it is stated that 
terrible earthquakes occurred at Turshiz, near Turbati- 
haidcri, in Persia Unfortunately, the time of occur¬ 
rence was not mentioned, anJ up lo the moment of 
writing (Tuesday evening) the news has not been 
corroborated 

In a communication to the writer from Stonyhurst 
Father Cortie writes ■—“ We had a magnificent mag¬ 
netic storm on Saturday and Sunday, the biggest ever 
recorded here The declination magnet swung 
through 2® 46' The spot of light for tnc horizontal 
force travelled several times right off the pages on the 
drum ” 

From the above brief summary of the information to 
han^ it will be gathered that we have experienced a 
.storm of quite considerable magnitude, not perhaps 
the worst that has ever been recorded, but at any 
rate a “ great " disturbance. 

Two important questions now arise. What is the 
cause of these sudden magnetic phenomena? Can 
th^ be predicted’ 

The first of these questions is one which is answered 
differently by different investigators. Some think that 
there exists a common cause external to the sun, while 
others are agreed that the storms originate from the 
sun Itself, there arc also many who go more into detail 
and are inclined to favour the view that they are caused 
by sunspot^ 

In the last mentioned case then it is natural to con¬ 
clude that when there is a large spot wc should ex¬ 
perience a magnetic storm, and when there are no 
spots storms should be absent This, however. Is not 
the case The true explanation must account for the 
three possibilities of the appearance of these storms. 

(1) A large spot wtth accompanying magnetic dis¬ 
turbance and ourors. 

(2) A larger spot with no accompanying magnetic 
disturbance and aurors 

(3) No great apparent solar activity, but magnetic 
disturbance and aurora 

Since sunspots cannot be held to satisfy these neci s- 
sarv conditions, are there other solar disturbances 
which can be utilised? Yes, there are the prominences 
which were first seen projecting beyond the dark limb 
of the moon during total solar eclipses. Up to the 
year 1868 these were the on^ opportunities when auch 
solar appendages could be observed, but during that 
year a method was disebvered by Sir Norman Lockyer 
and Dr. Janssen by which they could be seen on the 
sun's limb at any time without the nbtesslfy of wa^lnp 
for these brief opportunities It was not, however, until 
the year 1870 that regular observations of the limb of 
the sun showing these indications of solar activity w«re 
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commented, but, thanks to the magnificent work of 
Respighi; Tacchini, RiccOp and Mascari, we have prac¬ 
tically a continuous record of them up to the present 
time. 

The question then arisesp are these prominences in 
any waj related to the occurrence of magnetic storms ? 
Before answering diis, a few preliminary remarks 
be made. 

In the first place the number of spots on the sun is 
nearly always insignificant compared to the number of 
prominences. Prominences are, therefore, of greater 
relative importance than spots 

While sunspots are restricted to praptically a narrow 
zone (±5^ to ±35^) on each side of the solar equator, 
prominences can and do occur all over the sun’s disc. 
Again, the general trend of the spot circulation is from 
the higher to the lower latitude, while in the case of 

E rominence the reverse happens. In some years we 
ave a great number of prominences near the solar 
equator, while in other years they are observed also in 
great numbers near the solar poles A glanie at some 
curves recently published in this Journal (vol. Ixviii, 
p 257, July 16) will shown not only the general drift 
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Of prominence activity, the epochs when the 
prominences were present near the polar regions of 
the sun. The years in which they attain these high 
latitudes! are not numerous; they ore (first observations 
made in ifi7o) 1^70, 1^, i88f, 18S2, 1892, 1893, and 
Mr. William Ellisi: who has made a special 
study tof magnetic distiurbaiiees; has tabulated the num¬ 
ber of days of great ” disturbances, that is, those re¬ 
corded at Greenwich above a oertOin standard These 
ai^;utillsed to form the following table:— 

N«.b.rGf A«ri«. 

. .I|70-ltol 3 . • S 33 

8 a .. 025 

i8fli-i88a 3 10 3 33 

1^883-1891 . „ 9 1 ... 0-11 

1892-1894 3 m. 7 . 2-33 

1895-1^ , 6 a 0-33 

Aiipihar and perhpps i£re striking way of showing 
the coincidence of the eppehs of the occurrence of days 
of magnetic disturbances and polar prominences is 
illustrated in the accompanying figure (see Nature, 
February ig, vol. Uvii.). 

The continuous and broken vertical lines indicate the 
epochs ol maxima and mlniina sunspots, showing that 
the tormer tend to occur latcr than the peaks of the 
magnetic curves. In this diagram Respighi’s observ- 
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ations of polar prominences made durihg flit years 
1870 and 1871 are not included^, but their mean latitudes 
for each hemisphere during these years were ±^70^. 

It will thus bp.aeen from the above that the occur¬ 
rence of polar prgeiinences is closely associated; at any 
rate in time, with great magnetic storms, and, ther^ 
fore, with auror0;~^which nearly alw;ays accom|mny 
them. Further, prominences fulfil the three conditions 
mentioned previously in this atbcle, for they can oCcur 
when there are spots and also when there are none 
One argument used against tlfef prominence theory 
IS that the polar prominences are'*’ qpiet" prominences 
and therefore are not likely or are ^ssibly not capable 
of producing such large terrestrial effects. 'Hie critic 
may, hoWever,' have forgotten to consider the 
possible and natural conclusion thai the appearance 
of prominences in high latitudes may at least be simply 
an indication of greater action occurring nearer the 
equatorial relgions with con^uent greater extension 
of the disturbed region towards the polar zdnes. 

That the polar Regions of the suji are sometimes 
greatly disturbed is again emphdsisdd by the presence 
of enormous streamers that are seek in those re^ns 
during some total solar eclipses, fur¬ 
ther, these polar streamers are observed 
enty at those times when the prom¬ 
inences approach high latitudes. Here 
again we have gooa cause to doubt the 
inqbUit^ of these ^lar prominences as 
disturbing agents. Even if the prom¬ 
inences be'not conceded to be the initial 
cause of magnetic storms, their gradual 
changes of position towards the solar 
poles may afford a valuable means of 
forecasting the epochs of magnetic dis¬ 
turbances. 

From the facts before us let us con¬ 
sider the question of forecasting the 
years in which magnetic storms should 
occur If the render will glance at the 
figiM accompanying this article and 
continue the curves on the assumption 
that the lost sunspot minimum occurr^ 
in 1901 5 and the next maximum in 
1905J he mill most probably make 
& maximum fall between ^ these two 
dates^ but somewhat nearer the latter, in fact the 
maximunhi wiould hava bdeii placed in the middle of the 
year 1903. It will be noticed, however, that at the 
sunspot maximum 01^1870 the disturbance curve reaches 
a maximum a year after 1870. A recent investigation 
has indicated that all sunspot cycles are not alike in 
intensity, and that the cycle commencing in 1901 may 
probably correspoffid to that \ihich commenced in 1867 
If, therefore, the coming sunspot inaximuin should 
attain the saOie dimensions as that reached in 1870, it 
seems quite possible that the magnetic disturbance 
curve for the present cycle should correspond to that 
portion commencing about 1867, If this be so, then not 
only should polar prconinences be recorded from the 
years 1903 to 1906 or 1907, but during these years 
'* great " magnetic disturbance will be liable to occur. 
As shown In the previous table, no less than 16 of 
Ellis’s " great ” magnetic storms occurred between 
and 187a; also tivo occurred in 1869 and One in 
18^. so that if we consider the present year to 
correspond to 1868 there is much in store for us. It 
may be mentioned also that since the years 1899 and 
1900 the prominences have exhibited the tendency to 
attain high latitudes, so that there seems every reasort 
to suppose that magnetic storms and aurors may be 
experienced during 3 ie course of the next three or four 
years, after which there will be a cessation for about 
ten or eleven years. Wiluam J. Lookveil 
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A MB' NAIXTRAL HISTORY' 

I N tHir notice of the earlier portion we stated that it 
vaa then impossible to arrive at a definite con¬ 
clusion u to the merits of this wdrk, since the section 
in question was more or less introductory in its nature, 
(hat the autiior has got into swing of his 


i; 



Fig. I.—CoCGA-Dui Cnb 

AnimBl'i. 


HiHiQi-yul 


occupies the whole of one of the fasciculi and part of 
the other. This part of the subject is divided into three 
sections, according as to whether, the diet is of an 
animal, vegetable, or mixed nature, each maul group 
being taken in serial order in the several sections, 
commencing with mammals and finishing ivith 

phytes and sponges. Animal defences forms the 
title of the next mam division of the subject. 
Here protective coloration and colour changes, 
mimicry, and the reason why so many animals 
are nocturnal, are discussed at length, and in the 
main satisfactorily, although all the latest observ¬ 
ations on the former part of the subject are not 
mentioned Passive defence, as exemplified by 
dermal armour, shells, the rolling-up habit, and 
the dcalh-feigning instinct, and then active de¬ 
fence receive m turn their due share of attention, 
the second half-volume ending with an excellent 
dissertation on the various forms of animal 
respiration. 

Unfortunately, the general excellence of the 
book IS somewhat marred by certain blemishes. 
Confining our criticisms to a single group of 
animals, w'c have in the dental formula or the 
cat on p 7 the number of pairs qf incisors given 
ns X^o Inslend of three Nor can this error be 
attributed to the printer, for, although the total 
number of teeth m the animal is rightly given 
as thirty, the incisors are referred to In,the text 
(ns well as in the formula) as being eighty in 
place of twelve, in number Moral, in proof¬ 
reading always add| up >our dental forniula 
Again, in the explanation of the figure of the 
dentition of the thylacine on p i6, it ^oul4 have 
avoided liability to error if the number of upper 
incisors had been alluded to ns four Pmirs instead 
of four Perhaps it is n venial error to per- 


subject, such a judgment is 
possible, and we have much 
pleasure in saying that our 
own verdict is in the main 
one of decided approbation. 

The author has nad prac¬ 
tically a new Reid before 
him, BO far, at least, as 
English natural histones 
are concerned, in the mode 
of treatment of his subject, 
and the work ought to 
prove invaluable to all 
teachers of nature-study," 

The illustrations—b o t h 
coloifred plates and text- 
figures—are in many cases 
excellent, some of them de¬ 
picting the animals in atti¬ 
tudes or actions connected 
with the subject of the text. 

Examples of this type of 
illustration afforded by 
the figure of a secretary- 
bii^ beating down a snake 
with its wings and beak, 
and that , of a chamsieon 
darting its tongue at a fly 
In the first of the two 
half-volumes before us, the 
author commences by treat¬ 
ing of the food of animals 
and the afructural modifications of the animals 
themselves In correlation therewith, a subject which 
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perpetuate (p 9) the old idea that the coloration of 
the tiger is designed solely to harmonise with an 
Indian grass-jungle, but it shows a decided want of 
^acquaintance with modern • Zoological work to allude 
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to the aard-wolf (p. 1 ai a solely South African 
animal. More senous is the repetition of the error 
that blue footes are the summer representatives of white 
foxes (p. 19), both being:i as a matter of fact, In the 
winter coat. In our notice of the first two parts, we 
directed S ttention to a discrepancy between the lettering 
of some of the coloured plates and their descriptions; 
the same thing occurs in the plate of the polar bear' 
facing p. 20, me animal being called Vfsus arctos in 
the one place and f/. martUmus in the other Finally 
^ 172), Euelephas is not the generic name for the 
Indian elephant, while there is no sort of justihcation 
for alluding to the polecat (p 289) as Putopus 
ermmeus, and the weasel (p. 290) as Mustcla vulgaris, 
l>oth animals belonging to the same genus, whether 
this be called by the one name or the other 
As samples of the better clqss of illustrations in \his 
Tolume, we reproduce the figures of the cocoa-nut'* 
crab (Fig- 1) and of the “* Gila monster," or Arizona ' 
'poisonous li/ard (Fig 2) R L. ^ 


NOTES. 

Tub American Academy of Arts and Sciences has, says 
Science, elected Dr Joseph Larmor, F.R S , as foreign 
honorary member In succession to the late Sir G G Stokes. 

Tub eighty-fifth session of the Institution of Civil 
Engineers was opened on Tuesday, when Sir William White, 
the new president, delivered an inaugural address of great 
Importance, In which he discussed the mam lines of recent 
advance in ship construction, the present conditions of 
British shipping and ship-construction, and warship build¬ 
ing since iB6ok 

Tt Is announced by the Elecinctan that this year it Is 
proposed to award the Nobel phyalca prize 10 Signor 
Marconi, the chemistry prize to Prof Arrhenius, and the 
medicine prize to Prof, Finsen. Each prize is worth about 
8000). 

Thb JJnited States National Academy of Sciencea will 
hold fta autumn meeting In Chicago, beginning on 
'November 17. 

Wb regret to' learn of 'the death on September 34 of Mr. 
J A. Brown, aged seventy-two He was an enthusiastic 
collector of flint Implements, and author of a work entitled 
** Palsollthic Man in N W Middlesex " (1887) 

A Rbutbr telegram from Stockholm states that Baron 
E. Nordenskjold has arranged to make a zoological and 
anthropological expedition to the frontiers of Peru and 
Bollvih, The expedition will statt at the end of December 
or the beginning of January 

Rxfbxrino to the suggested existence of radium In the 
nin, d correspondent points out that not a single line In 
the ultra-violet spectrum of radium described by Sir William 
Crookes (Proceedings Roy. Soc, vol Ixxii., No 483) 
coincldek exactly with a solar line. " The strongest radium 
line In Sir William'■ list is 3814 661, which la very near the 
solar line 3814671 assigned to iron and carbon, but is not 
coincident with It." 

Thb Terra Nova and the X/ornmg, the vesscli which are 
to go to the relief of the Antarctic expedition on board the 
Dijcovery, have arrived at Hobart- The two vessels will 
leave together in the first week of December. The Swedieh 
ship Fritkiof^ which is going to the relief qf Dr. Nordena- 
Jkjold*a Antectic Expedition, arrived at Buenos Ayrea on 
Ocuta 30! 
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At the end of last Msion It was dediM to hold the meet¬ 
ings of the Physical Society alternately in the aftevnoona 
and eVrnings, and to change the plhca of mbetlng from the 
Chemical Society to the Royal College of Science, where 
the facilities for experimental demonstration are very cofb- 
plete The first evening meeting will be held on Frltfay, 
November 13, at 8 pim., when Sir Oliver Lodge will de¬ 
scribe and illuBtrate by experimente (1) means for electrify* 
ing the atmosphere on a large scale, and (a) an arrange- 
ntent for driving mercury pumps. 


Thb 'Pans correspondent of the Times states that the 
SanItArjf'Conference ha^ at present under its consideration 
a project for the creation of an international sanitary 
bureaiHor the collection of infqtmatlon respecting infectious 
^jdJe^i^, such as plague, cholera, and yellow fever, and 
^Iso for the harmonious working of those sanitary regu- 
Ihtions in the East which have so greatly contributed 
within the last five years to the preservation of public health 
as w^l as to the benefit of trade by the suppression of the 
oIdf^3|)iBrantine system 1 The international sanitary bureau 
have its headquarters in Pans. 


I Captain J M. James, of Tokio, sends the following table 
showing the dates on*which the first fair of snow took place 
on df ^Ujl-Yama, the height of which In 1B84 

wqB^n,4a5 feet ±aj feet;—1884, October 6, light; 1885, 
September 37, light j '1886, October 7, light, 1887, October 
2, heavy fall, 1888, Octob^ I, heavy fail; 1889, September 
35, Ji|!;avy fall; 1890, Otietober 4, light, 1891, October is, 
heavy'taU. September 35, light; 1893, October 7, 

heavy , 1894, September 33, light; 1S95, October 3, 
light, 1896, Septamber 31, light, 1897, October i, light, 
j8q8, Se|ltt»ii]btii 36, heavy fall; iRqg, September 16, heavy 
fall, rqoo, September 25, heavy fall; 1901, September 35, 
heavy ippfl Sepfeniber 19, heavy fall; IQ03, September 

. 

ecent! ihqeting of the Germur Amoclatlon at 
if Pendtv <>f Vienna, wda to have giVen dn 
geelogitol time, but Illness prevdritl^ him fnud 
id hls'placa was taken at,the' lksi|* Vnbnient by 
of Berlin. The wri^qr qJ ifwi prt^Ule upon 
of Qptober iIS 'Cp. 586), ,wai uim 
ein^^ichabge had been mode, arid dhe tides he 
_resdft ‘folf delivery on Sepceniber 3 b wete those 
announee^Un thq ProL Conwcinu'has nOW 

sent'u^^^'-teport ^^adflress, which ddalt with the pre- 
rem natural objects, especlafly 'of ra^e 

llviii^'*|MU^ an)f '^nlhioU. rte pointed' to the destruction 
of dr<iM 3 £' 4 n Thil|k[|MgMb the extermination of ^qre (hl4t(es 
on cleansing of bi^ks,from aquatl^ 

vegetati^/'ond iwW^roc^ of large.treed, ^nd qrgui^ 
that, both fOr> scleql^^ad ssthetic reasons; districts should 
be set asMewhei^^^habil'al features of'the oduntry* bhdutd 
wht|^ 4 kre should be takeh not to^ dbstroy 
nfe^esi^lll^aphsl^ to natural histqly.' 




iS of> August 6, Messrs ^JKutchCni, of 
to the " Resedrch on 'dw Eucalypts 
'Etpsoltdiif'f^^egaM to tfieir Essential Oils by Messra. 
R' T, fiaker and A*. G. Smith, reviewed' bi^^h^ATUha /or 
April b (voK Ixvil, > 534). The authors bf this memoir 
have sent us a long letter of reply, In thO course of which 
they say that the remarks upon their work a^e IlkpJy tp 
lead to the. idea that U has been confined to the chtmlptry 
of Eucalyptus oils almoq( entirely, and thgi/ifiy ^M^es havd 
been named and a nqw clpMlflcatlon foe thq Eucalygta 
formulated without aqftclenb warrant. The]r paooetd/jq 
point out that their resuUji are thosfr tjie chemist 
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Al^Ve,p but -the johvt «fTojtt of a botanist and a chemist, and I 
artf aupported by- the Aeld knowledge of botany of thej 
botinlcal coUector to the Sydney Technological Museum, 
and by numerous Australian authorities on the Eucalypts | 

Till lecture on the " New Star In Gemini," delivered by; 
Proft H. H. Turnef at the Royal Institution on June 5, \ 
has just been Issued as an excerpt from the Proceedings of \ 
the Institution. Prof, Turner does not conAno himself to 1 
his discovery of Nova Gemlnorum, but deals with the nature; 
of new stars generally. He regards dark patches on the] 
celestial sphere as not being actual voids In the stellar' 
universe, but dark nebuls which hide the light from , 
stars beyond. A new ^ star Is due to the collision of a star 
with such a mass of invisible matter as this, lor, adds ' 
Prof Turner, " The friction of the encounter raises the , 
temperature of the star enormously within a day or two, 
just as a meteor, on entering our tenuous upper atmosphere, , 
Is set ahlase In a second or two," This idea is, of course, 
fundamentally the same as that put forward several years 
ago in the meteoriric hypothesis as to the origin of new 
stars, and it is Interesting to notice how the sione which 
the builders of astronomical theory rejected at that time ' 
has become the head of the corner since the phenomena of 
Nova Persel demonstrated the existence of masses of non- 
luminous matter in celestial spaces. 6ut why did not Prof 
Turned remember that Nova Persci only confirmed an ex¬ 
planation of the causes of the phenomena of new stars pul 
forward long ago? He expresses anxiety iest England 
should fat! behind in the progress of scientiAc discovery 
’"for want of men and money, but especially men," and 
while Vfb share his uneasiness of mind, his address gives 
rise to a wonder whether he knows what men have done, 
and are doing, for the advance of astronomy in this country 

Thk Prussian Meteorological Institute (Berlin) has 
recently Issued its report for the year 1909. This organisa¬ 
tion deala especially with climatology, rainfall, and un¬ 
usual atmospheric occurrences, while the Deutsche Seewarte 
(Hamburg) is chiefly occupied with marine meteorology and 
weather telegraphy. With the Berlin Institute is associ¬ 
ated the meteorological and magnetical observatory at 
Potsdam,, and the aeronautical observatory at Tegel The 
latter eetabilshment is carrying on a very valuable work in 
the Invjts^lgatlon of the meteorological conditions of the 
upper a(r by means of kites and registering balloons, and 
has, since August, 1909, made dfljly ascents, the results 
of which are communicated by telephone to the Berlin office 
On one occasion, In December last, a kite attained the un¬ 
usual height of 5500 metres These ascents are. In addition 
to the experiments with manned and unmanned balloons, 
undertaken In connection with the international monthly 
balloon ascents, to which we have had frequent occasion to 
refer The magnitude of the useful work performed may 
be gauged from the fact that, including the observations 
from ordinary meteorological stations, rainfall statistics are 
received from 3574 places, and chat no less than 37,273 
reporta were received from 1412 stations dealing especially 
with tbOnderstorms and unusual occurrences The latter 
obieifvatlonB are published yearly in addition to the regular 
publieatitirti 0/ the Inetltute, together with charts showing 
the pldco of origin, the tracks, and Che velocity of the 

f . ' 

' In the AmmOtn der Phyn’h, 10, Messrs. L Holborn and 
F. Kurlbaum describe an optical pytometer, flrac constructed 
jo 1901, In which the temperature of an Incaq^descent body 
id determined fay. photometric observatione of the emitted 
radiatlone. 
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Thb permarfenoe of resistance standards of sheet man¬ 
ganese is dlscusied in the Zeitschrifl fur Instrumenlenkunde 
by Mr St Lindeck, of Chariottrnburg Thirty-one resist¬ 
ances Were experimented with from October, 1901, onwards, 
twenty-six of these were found lo vary by not more than 
o 05 per cent, and of the ten In which the viffiations ex¬ 
ceeded o 03 per cent , seVen were large models which were 
subjected to currents of considerable intensity 

A NRW method of producing tension in Liquids Is described 
by Mr J T Jackson in the 5 cienli/ic Proceedings of the 
Royal Dublin Society (x., part 1., 8) The method con¬ 
sists in the application to the particular question considered 
of the well-known principles governing the flow of liquid 
in a pipe of variable section At a constriction the velocity 
Increases and the pressure diminishes, and the author Ands 
that under certain conditions the pressure can be made 
negative, thus conArining the well-known result according 
to which liquids may sustain a considerable tension without 
rupture. 

During ihe past year (several fragments of rfchly carved 
crosses have been found built into Lancaster Parish Church, 
which range from the earliest type of Ane old Anglian 
work to late sculpture of the Danish period in the tenth 
and eleventh centuries '1 hese most interesting relics have 
been described and Agured by Mr W G Collingwood in 
the current numbir of the Ke 4 tquary And Ittusirated 
Archaeologist 

In January, 1901, Mr F J Horniman, M.P , gave his 
new museum and library, and the adjoining estate and the 
houses thereon, to the London County Counul as places of 
public recreation and instruction, practically the dniy con¬ 
dition was that they were to be maintained in a proper 
state and dedicated to the public for ever The London 
County Council has just issued its Arst annual report, 
which comprises a period of eighteen months The report, 
which is illustrated, briefly states the history of the museum 
and of its transference, and gives a synopsis of the contents 
of the museum and of the siope of the library The former 
arrangement of the museum has for the present been 
adhered to, and numerous descriptive labels have been pre¬ 
pared with the view of increasing the educational value 
of the museum. In the autumn term Dr A C, Haddon, 
F.R S , the advisory lurator, gave a lourse of lectures to 
teachers on the natural history of animals, which was illus¬ 
trated by specimens in the museum and by lantern slides, 
owing to the large attendance it was neces&ary to give the 
lectures in a gallery, the average attendance at the lectures 
was 114 The total attendance at the museum for 1903 was 
being an average of 658 on the opening days. 
The museum was visited by ninety-seven schools and fnsti- 
tulions, with an average attendance of nineteen children 
From these Agures It will be seen (hat the educational 
advantages of the museum are appreciated, and there is 
every reason to believe that the next annual report will 
show that these are being increased It may be added that 
the Horniman Museum and Library (at Forest Hill, S.EJ 
are open free to the public from a p m to 9 p m every day 
in the year except Christmas Day. 

J 

From the ^^eport of the Natural History Society of 
Northumberland, &c, we are glad to learn that the 
threatened split between that body and the Tyneside 
Naturalists’ Field Qub, to which aUuMon was recently made 
in our columns, has been avoided, and Chat for the future 
the two institutions ore to amalgannate their forces. 

It la dlsclnctly refreshing to And an American naturalist 
proiesting against siavish adherence to the " fetish of 
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priority,’* ai it li called by Dr. Gadow, in nomenclature, 
eipecially when there may be a doubt bb to whether the 
namei are really aynonymoui- In No. 76 (voL xi.) of the 
zoological serlea of Publicatijims of the Field Columbian 
MuKum, Dr. D. G. Elliot directs attention to the use of 
the term ^>docoileus for the Amencan white-tailed deer 
and its relatives. That term was proposed by RaHnesque 
In 183a for a fossil premolar of some kind of deer, which 
has been assumed to belong to the whitetail or some closely 
allied species. Even if this be really the case. Dr. Elliot 
doubts " whether a genus founded upon some fossil remains 
of an otherwise entirely unknown animal of a past age 
should be unhesitatingly adopted for a group of existing 
species that may be, in the majority of its characters, 
widely different from the extinct form.” He further 
suggests the Inadvisability of adopting palieontologicBl 
names in any case for living forms, but adds that if such 
are used, the name Anoglochis, applied to European 
Tertiary deer, seems, as pointed out by Mr Lydekker, to 
be available for the whitetail. It may be polnt^ out that, 
instead of giving a new name to the fossil deer-tooth, 
Rafinesque ought to have called it Cervus, and that by 1 
adopting Odocoileus we perpetuate an instance of ignorance 
and incapacity on the part of Its proposer. 

Reference may be made to another change of nomen¬ 
clature which, if adopted, is likely to cause the extreme of 
Inconvenience with no resulting advantage. Almost from 
time Immemorial the marmosets have been kqown as 
Hapale and the titi monkeys as Callithrix. In the October 
issue of the Annals, a well-known zoologist proposes to 
tronsfer the latter term to the marmosets (for which it 
appears to have been first employed) and to give a new 
name to the marmosets In such Instances, we venture to 
think, a ” statute of limitations” should be Insisted on 
The replacement of well-established namei is bad enough, 
but their transposition is unspeakable 

Two parts of vol x of the Decenmal Puhhcations of the 
University of Chicago are to hand. In the one Mr. A, C 
Eycleshymer treats of the early stages 0/ the development 
of the bony pike (Lcpidostcus oss€Us), as observed in living 
specimens and preserved material After treating this ex¬ 
haustively, the author compares the phases with those of 
the few other living representatives of the enamel-scaled 
fishes, coniluding with general remarks on the character 
and significance of yolk-cleavage. The view that similarity 
in the first four stages of cleavage indicates kinship between 
the bony pike and teleost fishes is not accepted. The 
second of the two is devoted to the results of a study 
of the development of colour and colour-pattern in beetles 
and in insects generally, by Mr W L, Tower It appears 
that insects show two distinct types of coloration, the one 
—dermal (or cuticula) and hypodermal—as ancient as the 
group Itself, and consisting of colours arranged in 
segmcntally disposed spots and stripes, torreJaled with the 
deeper vitol organs; the other, of much later origin, pro¬ 
duced by scales, or modified hairs. This secondary type 
tends to suppress and obscure the original one, and, being 
developed Independently of the vital structures, permits of 
much greater variation and diversity ; it is, In fact, a purely 
ornamental type The essential difference between the two 
may be realised by contrasting the sombre browns and 
yellows of the ground-beetles of the genus Carabus with 
the brilliant pattern of butterflies of the Vanes^ group 
Cuticula colouring (as shown In the beautifully colour^ 
plate of beetles) commences In the fore part of l;)ie body, 
where the muacles first harden, and gradually spreads back¬ 
ward!, It Is clearly connected with the hardening of the 
cuticula, which tends to become brown, hence the preve- 
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lence of browns and yellows In so many beetlea nod eock^ 
roaches, metallic tints In the former being due, of coum, 
to another cause.. 

I. 

Dr Wage Carlier and Mr. Lovatt Evans have jfKwde 
some Interesting obMrvations upon the so-called l^\»er- 
natlng gland of the h^gehog (/ourn. Anat, and Pf^fifoL, 
xvlii , part i). This is of an orange colour whan fuUy de¬ 
velop^, but becomes deeper in tint as the winter sleep 
progresses, until, towards Its end, ft Is almost blqck. It 
at first averages i-a per cent of the body weight, rtses by 
the second month to 2 7 per cent , and then gradually fella 
I per cent, towards the close of hibernation. Careful 
analyses show that, to commence with, the gland oontalna 
40 per cent, of fat, and that this is reduced to 16 per cent, 
at the end of hll^rnation, the protelds during the oame 
period showing a reduction of only 1 per cent. At Che 
beginning of hibernation (October) die animals are exceed¬ 
ingly fat, but by the end of March all the fat stored In the 
tissues has disappeared. For the first month the weight 
of the hibernating gland falls rapidly, much fat being re¬ 
moved, but from then until the end of March there is little 
change, when again the gland loses weight owing to re¬ 
moval of its contained fat, and by the end of May it 
is completely exhausted and reduced to a mere fibroua cord. 
It would seem that life during hibernation is maintained 
practically upon fat alone, and that the hibernating gland 
is a store of fat reserved for this purpose ' 

We have received No. g, vol. 1 ., of the Scienfi/ic Roll 
conducted by Mr. Alexander Ramsay. It deals with the 
bacteria, which are arranged accorduig to their else, no 
other information being given than the name of the 
organism and its ” size ” position. We have already ex¬ 
pressed the opinion that this list is an enample of misplaced 
energy, because there is no such thing as a fixed size for 
a bacterium, the size varying considerably with alteratloni 
in the nutrient sgil and other conditions. ' 

The problem of tracing out the connectron of flowering 
plants with lower typCi'must always possess attraction for 
botanists In a number of the Decennial Publications of 
Chicago, Prof. Coulter has expressed the general viewa 
held by botanists that a similar line of development Is prob¬ 
ably not to be expected for monocotyledons and dlcotyfedons^ 
and that neither of these groups are directly connected with 
the gymnosperms The positive suggestion is made that 
th" origin of flowering plants is to be traced to chat group 
of ferns which is represented at the present day by MarattU 
and Angiopteris. 

A GRAPHIC account of some of the curiosities of flora and 
fauna of the Auckland Isles and Campbell Island is given 
by Mr L Cockayne in the Lyttelton Times, wherein he 
relates the general impressions obtained during a short 
cruise in southern waters Contrasts betweea the flora of 
these islands and that of New Zealand were observed Ifi the 
brighter, generally purple or bluish tinge of colour, ox com¬ 
pared with white or yellow tones which predominate In 
similar flowers found In New Zealand; Chia, brighCnesa If 
not associated with insect visitors, for they are wanting^ 
Again, in New Zealand herbaceous plants rarely die down In 
winter, whereas in the southern Islands many do ao, but 
not owing to the cold, for the forests keep their summer 
aspect On Adam's Island Mr. Cockayne had an oppor¬ 
tunity of studying the nests of the albatross placed lo ex¬ 
posed situaClonv, where the solitary chicken ramalna on the 
nest for a year, and on the desolate Bounty Islando were 
found the nests of the mollyhawk, and numbm of anlmala, 
cruBtaceans, spiders and beetles which make their borne In 
the guano or on ihe bare rocks. 
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Dr C. H. Leu wishes Id 'piakR the following corrections 
in hU account of the British Association discussion on the 
nature of the emanatlonB from radio-active aubstancei 
which appeared in Nature of October sa. In the last line 
but tah) of the third paragraph on p 6ii, " not yet found 
to Kh non-radio-active " should re^fl ** not yet found to be 
radio-active," and in the fifth line from the bottom of the 
column, " hi^h velocities of the emanations " should read 
" high velocities of the radiations " 

A dBCOND edition, revised to June 30, 1903, of the 
" Student*s Handbook of the University and Colleges of 
Cambridge" has been published by the Cambridge Uni¬ 
versity Press. In addition to a Tew minor alterations the 
following important additions have been made to the book, 
viz a complete list of university professors, readers, and 
lecturers, a list of lectures on honours subjects given in the 
university, and a statement of the set subjects for special 
eaamlni^tions. The new regulations for the mathematical 
pap^irs in the previous examination are also given. 

I 

The first volume of administrative reports and the 
odicial reports of the meetings of the International Council 
for the Study of the Sea deals with the work of the year 
ending July, 1903, and has now been published by MM. 
A F. Hftot et Fils, of Copenhagen The character of the 
work of this international council was described in our 
issue (or September 3 The volume now published contains 
the mam results of the work arranged by the council for 
the jrenr dealt with, printed in both English and German 

The second part of the " Botany of the Faeroes," which 
IS based upon Danish investigations, has now been pub¬ 
lished In Copenhagen by Det nordiskc Forlag (London 
John Wheldon and Co ) It was expected that this part, 
together with that published in 1901, would complete the 
work, but it has been found that a third volume will be 
necessary. Part 111. will contain papers on the vegetation 
of land and sea, and will, Prof Eug Wanning says in a 
prefatory note, most likely be ready in a year or two 

At the beginning of next year the firm of Gebruder 
Borntraeger, Berlin, will commence the publication of a 
comprehensive review of progress in physical chemistry 
under the title " The Phystco-Chemical Kevieiv a com¬ 
plete international review of thp^ sciences of physical 
chemistry and the allied branches of chemistry and physics " 
The magazine wiU be edited by Dr Max Rudolphi, Darm¬ 
stadt, with the cooperation of distinguished chemists and 
physicists in many parts of the world The new journal 
IS not intended to be a medium for the publication of 
original work, but a review of such work described in 
abstracts furnished, so far as possible, by the authors of 
papers. It is proposed to include English and French as 
well as German abstracts The whole domain of general 
and physical chemistry, as well as the allied sciences on 
both sidu, so far as they bear on physical chemistry, will 
come under review Such an International review will 
prove of importance and value to practical men as well 
as to those engaged in the pursuit of purely scientific re¬ 
search. The review will be issued twice a month Speci¬ 
men numbers will be sent post free upon application to the 
publishers^ Gebrllder Borntraeger, Berlin siw 11, Dessauer 
Siraase 39. 

The volume of Traniacttoni and Proceeding of the New 
Zealand Institute for i9oa> Jios been received. This Is the 
thirty-^ftYi volume published by the hoard of goverdort of 
the Institute, and it Is edited bythe director, Sir Jamas 
NO. 1775. ^01- 


Hector, F.R S. Copies can be obtained in this country 
from Messrs. Kegan Paul, Trent.h, Trubner and Co. It 
IB impossible to refer to the contents of the sixty papers 
forming the TraniachopiJ part of this bulky vo^me These 
original articles are divided into five sections, vir papers 
dealing with zoology, botany, geology, themislry and 
physics, and miscellaneous subjects 'I he thirty-fourth 
annual report of the New Zealand Institute precedes the 
next mam division of the volume, which includes the pro¬ 
ceedings of the various incorporated societies, viz. the 
Wellington Philosophical Society, the Auckland Institute, 
the Philosophical Institute of Canterbury, the Otago Insti¬ 
tute, the Hawkers Bay Philosophical Institute, the South¬ 
land Institute, and the Nelson Institute An appendix 
contains a tabulated report of the earthquakes in New 
Zealand during 190a, and seismograph records fromi 
different observatories throughout the country for the same 
year. The volume concludes with hfty-four well executed 
plates illustrating various papers iniluded in earlier pages 

The vamtion number of the Berichte contains two papers 
on fluorescence In the first of these Richard Meyer 
criticises Dr Hewitt's theory that fluorescence is dependent 
on oscillatory isomeric change, and urges that a " fluoro- 
phore " group must ai^o be present in the molecule. The 
paper by H von 'lappeiner on the action of fluorescing 
substances on ferments and toxins is a continuation of 
a research in which it was shown that fluorescent sub¬ 
stances, whuh have little action on micro-organisms in 
the dark, become very poisonous in sunlight, thus a culture 
of Paramecium exposed to sunlight was destroyed in six 
to ten minutes by a trace of acridine hydrochloride which 
produced no effect in 100 hours in the dark, of the 
fluorescent substances examined only zesculin was without 
action both in the dark and in sunlight The hydrolysis 
of starch by diastase is not affei led by exposure to siin- 
light or by Ihe addition of eosin, but if the solution to 
which the posm has been added he expa<»ed to sunlight^ the 
yield of maltose is reduced from 7(1 to a 1 per cent , this 
retardation, which is only produced by a limited number of 
fluorestent substances, can be detci.led when the proportion 
of eosin IS only one part in 400,000, but disappears entirely 
if the incident light is filtered through a layer of the 
fluorescent substance The action of invertin on cane-sugar 
IS also checked by the addition of cosin when the solution 
is exposed to sunlight, and the elTett of one part of etfin 
in a million can be easily delected Papayotin appears to 
be even more sensitive than dia«ilase or mvertin The onlv 
toxin investigated was ricin, unlike the enzymes, this 
was destroyed by all the fluoreM>ent substances examined 
with the exception of xsculin, but was not injured by non- 
fluorescent dye-stuffs or by nuoresrent substances if kept 
in the dark 

A TAPER by Knoevenagel on the nature of the double- 
bond appears in the vacation number of the Benchte, In 
order to account for the conversion of butadiene, 
CH, CH.CH CH„ into dibromobutylene, 

CH.Br qp ■ Cil CH.Br, 

he suggests that in compounds of this kind the carbon 
atoma are in a state of oscillatory motioni ao that the 
molecule has, alternately with the formula given above, 
the structure represented by the formula 
—CH.CH CHCH,—. 

Applying this theory to the benzene molecule, It Is no longer 
necessary to assume a pendulum-Ilke motion, as the carbon 
atoma may be regarded as revolving opDtinuously, alternate 
atoms rotating to the left and to thOjjjjpigHl, the result of 
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thil motion is that the three double bonds travel round the 
rin;, whilst a labile form of the molecule with six free 
valemiOfl is also indiiated. In this way many of the 
peculiar properties of aromatu. compounds may be accounted 
for 

'flip additions to (he Zoolo|riral Society's Gardens during 
the past week include a Sooty Mangabey {Cercocebus /uh- 
ginujuf) from West Africa, presented b> Mr C J Spencer; 
a Ltvaillant's Cynulis (Cynicli^ from South 

Afnia, presented by Miss fluid, a Blue and Yellow Macaw 
(/Im cfiloro/iti'rn), a Red und Yellow Macaw (Aro arafauna) 
from South Amenta, presented by General Sir Frederick 
Forestjer Walker, KCB, GCMG; two Wharton’s 
Fruit Pigeons (Catpophaga wharloni)^ a Christmas Island 
Dove {Chalcophnps naiahs), five Christniaa Island Crabs 
(flirjfus lalro) from Christmas Island, presented by Captain 
A W Cole, a ChaineliHin {Chamuvjvon vulgaris) from 
North Afnu, presented by Mrs T Wallis, seven Spiny- 
tailed Ma^hgures (IJrouiaslix tirunthtnurus) from North 
Afncn, three Branlian Aniphisbcunas (Ain^hirbocna 
bfafihnna) fmiu Brazil, an Indian Fryx [Eryx fohni) from 
India, two Sharp>nosed Snakes (f lohvicrodon Tnadagascur~ 
lensis) from Madagastnr, deposited, six Black Swans 
{Cygnus atrafus) bred in the Gardens 


OUR AMRONOMtCAL COLUMN. 

The I'OHMAiiON OF Tiin Polar Caps on Mars —An in¬ 
teresting papir, by Mr Percival I-owell, which deals with 
the manner of formnlion of the Martian polar taps is pub¬ 
lished in No 3 of the Lowell Observatory Bulletins Mr 
Lowell observed the old polar tap on July 3, and found it 
to he diminishing, on July 5 it was only 30* of arc in 
diuiiiLter, equal to a diameter of 4" i on (he planet's sur- 
faie, and iihortl> afterwards he notited that a new, large, 
white deposit had formed, north of Arethusa Laius and 
touchinjJ the Pienus-CalJirrhoe. in longilude 340“ This 
new white putih exlended from ihc old polar cap to about 
latitude 5^*’ N , and the Pienus, whuh it crossed, could 
be seen running through it, thereby showing that the 
appearance was due lo a deposit and not to clouds which 
would have obiiteraied all the features equally, it also in¬ 
dicates that some kind of vogetalion, which had caused 
the dejMsit partially to melt, exists in the neighbourhood 
ol the Pienus 

From July 7 lo 17 the dark line of demarcation which 
uiuully surrounds the lup bnainc less marked, until it was 
finally obliterated by the enirwiihing deposit of frost, only 
a superior whiteness, roused by the newly deposited frost 
laikinf; the sheen of the older, weathered and ire-welded 
snow, markinfr the presence of the older cap It is only 
reawnable to suppose that this deposit actually was frost as 
we know it, for it is evident that a layer of frozen ras, auch 
as rolld carbon dioxide, would pass directly from the solid 
to the gaseous form under the pressure conditions obtain¬ 
ing on Mars, and would not exhibit the phenomenon of 
slowly melting such as was observed in the region about 
the Pienus. " 

The quick melting of the outer and the durability of the 
inner portion of the Mnrtian snow-cap ore both explained 
by theip observation'*, whuh show (hat the whole cap con¬ 
sists of a perpetual kernel whuh periodically becomes 
surrounded by a shallow transitdry husk, the formation of 
which WHS observed by Mr TirOwell 

The same observer also performed some experiments in 
connection with the visibility of the Martian canals, which 
showed that a wire having an angular width of 60 at 
iBoo yards could be readily " glimpsed ’* with the naked 
eye, and from this he deduces that any canal having b 
width of half a mile on the planet’s surface should be readily 
observable with a good telescope ^ 

WbLF'a Variaiil^tar 59, 1903, Cyoni —A communication 
from Prof. to the Astronomische Nachrichten 
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(No 3911) states (hat the star recently announced by Wolf 
as being a probable nova appears on a large number of 
plates taken at Harvard between October 29, 1891, and the 
present time On a plate exposed on July 30, 1895, the 
spectrum of this star is of the fourth type, and, from the 
Berie<i of plates, it is seen that the brightness varies by 
more than two magnituilcs 

In the same periodical Prof Wirtz records an observ¬ 
ation made by him at Strassburg on October 15, when he 
found that the approximate magnitude of this object was 
10 5, and that a comparison of its focus with that of 
several known stars on the Strassburg refractor showed no 
difference Ihe identity of this variable with the star 
B D +37® 3876 IS confirmed by Prof. Wirtz 

pEuionicAL Changes in the Colours or Jupiter's Belts. 
—In No 3908 of the Arlfonomische Nachrichien, Mr 
Stanley Williams directs attention to the periodical colour 
changes of Jupiter’s equatorial belts announced in vol, lix 
(p 378) of the M fin (lily Notices 

Ihe computed times of the maximum and minimum 
brightness of the respective belts are very uncertain, and 
Mr Williams suggests that careful observations should be 
immediately commenced with the object of exactly deter¬ 
mining the date when the red colour has entirely dis¬ 
appeared from the southern belt, and also the date of its 
corresponding reappearance, which will probably take place 
some time next >ear 

Mr Williams's own observations indicate that the red 
colour has already almost entirely disappeared from this 
belt, some parts actually appearing blue, excep^t in the 
neighbourhood immediately following the Great Red Spot, 
between longitudes bo and 180, whilst the northern belt is 
of a bright, deep red loIouf. 

The Multiple Tail of Cohft 1903 c —In discussing a 
number of beautiful photographs of Borelly’s comet, which 
were obtained at Yerkes with a lantern lens having an 
aperture of 1 (i inches and a fotal length of 6 3 inches, and 
arc TcproduLcd in the current number of the Aslro](kfiysica| 
Jmrnal, Prof Barnard advances a novel explanation of the 
great changes of form which were observed in the tails of 
this and other comets 

From two photographs taken at Yerkes on July 24, the 
one immediately after the other, and one taken by 
M Qu^nisset at Nantcrre on the same date, it is seen that 
I an enormous change in (he form of the tail took place at 
about ah 30m (G M.T ), when a section of it broke away 
^ from the head and travelled in a retrograde direction at 
a rate, referred to the motion of the head, of about 29 miles 
per second As the velocity of the comet itself was, at this 
period, about 22 miles per second towards the sun, It will 
bo seen that the actual velocity of the section showed a 
repulsion of 7 miles per second from that body. 

As an explanation of this phenomenon, Prof Barnard 
suggests that cither the outburst from the coma suddenly 
took place in a slightly different direction, or else the exist¬ 
ing tail was forcibly detached by some unknown body (e g 
a swarm of meteorites), and simply floated away In its old 
paih, under the sun’s repulsion, until it was dissipEted, or 
its light-emiltlng power died away , meanwhile, the new 
tail was formed by the material evolved by the coma, and 
for some reason the particles were eVolved with a greater 
velocity than before, so that we get the phenomenon of 
the two tails nearly parallel for some distance, as shown 
o~i the Yerkes and other photographs. 


THE SWISS ASSOCIATION OF NATURAL 
SCIENCES. 

'THE eighty-sixth meeting of the Socidtd heMtlque del 
Sciences naturelies was held at Locarno on September 
2-5 Doth as regards the number of visitors and the 
number and variety of the papers read, the gathering wae 
highly successful Several of the commtinlcaUona presented 
at the general meetings of the Association were eapeclally 
well received. 

M A Pioda (Locarno), the president for the year, after 
referring to the naturalists of the nineteenth ceptury in his 
presidential address, went on to show that, in the same way 
as all other sciences have gradually been differentiated from 
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metaphyiics, it wai now the case with psycholo^. He 
spoke pf the importance of this process as far as the increase 
of knowledge is concerned, and also as regards the im¬ 
provement of each of the sciences and their relations one 
to another He then traced the experimental and specu¬ 
lative character of psychology. Experimental psychology, 
the president urged, should confine itself solely to the scien¬ 
tific observation of facts Certain facts, called psychical 
(Wallace, Crookes, Zollner, Thury, &c ), are incapable of 
any explanation, at least by known physical forces, and U 
IS the duty of science to examine these If psychology is 
really to assume an experimental character- The facts re¬ 
ferred to belong, it may be, to psychophysics. When 
psychology has really become an experimental science such 
phenomena will be known not only by their external mani¬ 
festations, but also by their hidden source, and the know¬ 
ledge of them will become an organic whole 

Mr E. Fischer (Bern) read a paper on the biological 
species of parasitic fungi and of the origin of new forms 
In the vegetable kingdom Ihe nature and properties of 
biological species were studied particularly in the 
Uredin^es, and more recently In Clavtceps purpurea 
Philogenetically, at present, a common origin Is attributed 
t^ the biological forms of a species , tonsequenily, it 
seems plausible that the original form (Stammform) inhabits) 
all the hosts on which its descendants now live, and that 
some at least among its descendants may be sporialised on 
one or other of the nourishing plants Reciprocally, Ihe 
passage of one parasite to new hosts has been observed 
directly Among the causes of the origin of biological 
species, following Klebnicn, is admitted in the first line 
the direct adaptation (Aiipnssung iind Angewohnung) of 
these nourishing plants It was also said that Ihe explan¬ 
ation given IS not applicable at presmt to the origin of 
species morphologicallv different, Ihe morphological 
characters of species are, at most, partially attributable to 
the direct action of the nourishing plants (Nuherpflanzcn), 
and for the most part they must be related to the characters 
of the organisation m the sense used by Nageli 

M 11 Dufour (Lausanne) took for the subject of his 
paper to the conference ten years' obwrvations of solar 
radiation In Switzerland, and its diminution in 1903 The 
Swiss plateau on the north of the Alps (Lausanne, Bern, 
Zilrlch, Bale) has a number of hours of sunshine varying 
between 1900 at Lausanne and laoo at Bdle, that is to say, 
47-44 greatest insolation possible The 

maximum occurs m August (64-57 per ceni ), the minimum 
in December or January ^27-ag per cent ), in March and 
May the Insolation is relatively feeble. To the south of the 
Alps (Lugano, X«ocarno) 2300 hours of sunshine were re¬ 
corded, 59 per cent of the possible maximum , two minima 
occur in May and November, and two maxima in July and 
February, with 60 per cent At Alpine observatories the 
character of the results changes At Davos (1500 m ) the 
insolation is not so strong in winter'as in summer, when 
iHoo hours of sunshine are recorded, two minima are 
observed—in January and May—and two maxima (February 
and SeptembeP'Oetober) At the summit of Santis 
(2500 m ) the insolation of winter, 45 mr cent , exceeds 
markedly that of summer, 40 per cent The mean amount 
is 4a per cent, the minimum occurs in May and June, and 
the maximum in November. For the intensity of the solar 
radiation, measured by Buhrer (Clarens-Montreux) and 
Dufour (Lausanne), the result has been obtained of 8 s 
calories (kilogram-degrees) per minute and per square metre 
of normal black surface on the sun between 11 and 1 o'clock 
The maximum occurs In April-May, the minimum in 
January. At an altitude of 400-500 m. It rarely exceeds 
10 calories, at 2000 m (Kochers de Naye) 13 calories In 
1903 ihe values of the actlnometrlc measures are notably 
feebler than In previous years, probably because of an 
abnormal opacity of the atmosphere, which may be 
attributed to the diffusion in the air of dust arising from 
the violent volcanic eruptions of the Lesser Antilles, which 
would facilitate the condensation of aqueous vapour in the 
form of fog—very attenuated and Invisible, but yet 
absorbent. 

M. P. Weiss (Zurich) exhibited by means of a senes of 
intemting experrments the new ihagnetic fsoperties of 
pyrrhotine, that is to say, the directions In whitb crystals 
of this frtlneral are sensitive to the influence of magnets 

MJ A Lkng (Zurich), In speaklhg of the blofogical 
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signifiiance of elegance in certain marine organisms, said 
that the scientific study of animal formh did not prevent an 
understanding of the E*«lhetic manifestations of nature 
which could be applied in decorative art, for instance He 
showed that all those characters which give lAauly and 
charm to the marine fauna--such as furm and symniptry,. 
phosphorescence, and trjnsparenc}—enable these animal 
forms to respond to rheir environment, and thus to facilitate 
and assure their continued existence. 

ihe number and importance of the communications which 
dealt with the canton of Ticino were very remarkable 
M C Keller (Zdneh), with his descent of the animal world 
of the Ticino cantons showed that the fauna principally 
studied by Stabile and Pavesi contains very diffrrent 
elements , the lacustrine is a fauna reUcta (Pavesi), and the 
terrestrial contains antico-alpinc elements But the most 
remarkable chriractenstics are those of the sylvatic fauna 
of central Europe, and also the great number of types of 
the Mediterranean subregion. Ho also made several 
interesting compuriMins wiih the fauna of other Swiss 
regions, and showed several new researches for Ticino which 
hnve been found by him At the same meeting M b 
Mfrz (Bellinzona) spoke on the forestry of the Tiimo 
canton, and similar questions were referred to in various 
sections by MM Freiiler, Bettelini, Calloni, and Ponielta 
The most largely attended sectional meetings were those 
concerned with physics and chemistry, and the most im¬ 
portant papers read at these meetings were those of 
MM 1 Taller (Pans), Schur (Strassburg), de la Rive (Geneval, 
Nolting (Mulhouse), Fon I (Morges), Bertoni (Livorno), 
Tomasiina, Soret (Geneva), Sthiihmai h(r-Kopp (Lun me), 
Riggenbach (BAIe), llagcnbaih (Bonn), and others 

In the botanical section the most interesting communi- 
(.alions were those of MM Rikli (Zurich), C. Schroter 
(Zurich), A. listen, and Wilezerk (Lausanne); in the zoo¬ 
logical section a magnificent monograph was presented by 
th«* honorary member, M. P Pavcsi (Pavia), on the Liuna 
of the valley of Aosta, and papers were read by MM- Lang, 
Keller, Studer (Bern). Volz (Bern), and Pictet (Geneva), 
the seciion of geology and mineralogy mustered but a very 
small attendance, for the Swiss gcxilogists were almost all 
at Ihe international congress at Vienna * 

The exrursions and the receptions, which took place in 
exceptionally fine weather, the cordial welcome and generous 
hospitality of the residents, all contributed to the splendid 
success of this year's gathering R Natoii 


T//E NATURE-STUDY EXHIBITION 
T'HROUGH the kindness of the Civil Service Com- 
missioners and His Majesty's Office of Works a 
Nature-Study Exhibition was held at Burlington Gardens 
from October 30 to November 1- In the absence of Lord 
Avebury, chairman of the lommittee, Sir Henry Howarih 
presided, and Sir John Cockburn declared the exhibition 
open 

It may at once be said that the object of the underlaking 
was to put into effect, forthwith, the lessons learned from 
the exhibition held last year at the Royal Botanic Gardens 
There, through the energy of Mr J C Medd, for the first 
time were brought together all the various methods and 
matters which have been taken or mistaken for nuliirc- 
btudy. It soon became obvious that muth excellent science 
teaihing on the one hand was masquerading under the title, 
and on the other that desultory collecting without rhyme or 
reason was a second claimant for it. 

At the suggestion of Mr Wilfred Mark Webb, honorary 
secretary of the Middlesex Field Club and Nature-Study 
Society," delegates from it and from the Selborne Society met 
to appoint a committee to organise an exhibition on definite 
lines The area from which exhibits were invited was also 
restricted to a dozen or so countirs within easy reach of 
London Evidence of work was asked for which dealt wilh 
surh obMrvational teaching as should form port of the 
education of all This, while serving as an exrellent 
preparation Tor siience. Is scientific only as regards metbod 
and accuracy of treatment 

1 The cnniinunicallona to ihe v^tiour mcelinas of whkh moniion is mule 
« 1 U ippesr In the Aciet ind the Cemptes the AsaocUlion, moii 

of ibstefif e^ienio. Thanks ak due 10 MM PMa, Siicher, keller snd 
Ihimr for infOrmAiioD very readily given 
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The exhibition has been exceedingly auccessful from an 
educational point of view, and the exhibits showed that the 
schools which contributed had entered into, the spirit which 
guided the committee in the preparation of its prospectus 
and in ftte desire to demonstrate what nature-study 
really is. 

The judges were Miss Hodgson, formerly of the House 
of Education, AmbJeside, Mr Jonas Bradley, famous for 
his outdoor sihool at Haworth, Prof Haddon. Prof. 
Minchin, and Dr Chalmers Mitchell. The awards were 
made in strict accord with the objects of the committee, 
and were given so as to mark the work of the schools which 
are on the right lines Certihrateb of merit, the highest 
official award of the lommiltee, fell to the Jot of the Froebe] 
Institute, Strentham High School, Dulwich High School, 
Queenswood School, Orlestone Board School, and the Train¬ 
ing College for the Drnf, Fitzroy Square 

Not the least important part of the proceedings were the 
conference*!, at which praclical teachers not only described 
their melhods but also m some cases showed how they 
came to adopt them Speakers were carefully chosen from 
among those who exhibited last year and whot^e work 
was well known to the exccuiive committee, of which 
several members hel|M*d to organise the previous effort 

On the morning of Saturday Mr Hedger Wallace, chair¬ 
man of Ihc executive, presided over a meeting at which 
Mr Badlcy, of Bedales School, Mr Harry Lowcrison, of the 
Ruskin School Home, Miss Sillham, of the Froebel Institute, 
and Miss Ethel Webb, of Streatham liigh School, spoke 
In the afternoon the (hair was token by Mr Jesse Collings, 
who had tiomelhing lo say about the Hill which he has 
before Parliament to promote nature-study in elementary 
schools, more particularly with the view of improving 
our agricLilturul education 'Iherc is every hope, more¬ 
over, that his mecbiire will be passed without opposi¬ 
tion. During ihe afternoon Miss Alderton, of Stretton, Mr 
Thomas, of Urlcstone, and Mr Dodgeon, of Burnley, de¬ 
scribed their work In the evening Mr Richard Kearton, 
who has done so much to change the taking of birds* eggs 
for the collection to the taking of them by the camera, 
showed the puk of his well-known studies of wild-life, and 
others that had not been seen on a screen before After¬ 
wards, as on the previous evening, Mr Martin Duncan 
proved the great possibilities of the Urban Duncan micro- 
bio^ope for recording natural history observations in the 
ordinary way and under the microscope, 

On Monday Mr Oliver G Pike gave an illustrated 
future on birds in their homes, and later the Middlesex 
Field Club held a meeting Mr Hedger Wallace pointed 
out the great necessity for a field club which should deal 
with Middlesex, record the fast disappetiring animals and 
plants, and organise a local museum Mr Henry Stevens 
showed » number of remarkable slides of animals and plants 
under control, and Mr Wilfred Webb demonstrated, also 
by the nid of the lantern (kindly lent by the Royal Geo- 
giaphical SociPt>), how much nature-study could be done 
In London, proceeding afterwards to touch on the work of 
schools throughout the countrv. 

On Tuesday evening Mr R B Lodge lectured on some 
suburban birds and beasis, while under the auspices of the 
l^elborne Society Prof Boulger and Mr E A Martin spoke 
on subjects in character with the objects of the exhibition 
rinane lally, also, the exhibition has been a success 


BOTANY AT THE BRITISH ASSOCIATION 

'T'HE meetings of the botanical section at Southport 
showed no falling off in interest The arrangeinnti 
made by the local authorities were admirable, and SWe 
was a good attendance of British and foreign botanisti' 

In his presidential address, Mr A C Seward, F R.S , 
gave an able and comprehensive suinniary of Ihe present 
knowledge concerning the composition and 
dlimbution of the floras of the past, from the earliest 
records in the Devonian and Lower Carboniferous up to 
the dawn of the Cretaceous period 
The report ol the joint committee of Sections K and L 
on the teaching of botany In schools was read and^ls- 
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cussed. A summary of the recommendations will ba found 
I in the report of the education section. In an lnteresi!)i^ 
discussion which followed the reading of the report lit 
Section K, several botanists expressed their approval of the 
report, and it was suggested that it would be a good plan 
if the methods recommended could be tried by teachers and 
the results communicated to the committee. 

The morning of September 11 was given up to a series 
of papers and u discussion on the subject of heredity. Mr 
W. Bateson, F.R.S., in an introductory address on recent 
discoveries in heredity, gave an excellent account of 
Mendel's researches, and pointed out that we have now 
reached a stage at which, by the employment of these 
methods, the solution of problems in heredity becomes 
possible under certain conditions He described many of 
his own experiments, and exhibited specimens of the results 
which he had obtained in the hybridisation of various 
species of plants and animals, all of which give strong 
support to Mendel's laws 

Miss Edith R Saunders followed by an extremely lucid 
account of her recent work on cross-breeding in plants, and 
showed the results of some of her more striking experi¬ 
ments (vide Reports to the Royal Society, 1901). 

Mr C C Hurst read a paper on recent experiments m 
Lh^ hybridisation of orchids, in which he showed by means 
of some beautiful coloured drawings that, so far as the 
intermediate hybrids are concerned, the results are 
apparently consistent with Mendelian principles Dominant 
hybrids are infertile, and in the case of false hybrids further 
research is necessary before any deflnite conclusions can be 
arrived at 

Ihe morning of September 14 was devoted to a discussion 
on the origin of the Monocotyledons, introduced by Miss 
Ethel Sargant, whose work on this subject is well known 
(vide " Annals of Botany," 1903). Miss Sargant maintains 
(hat a careful study of the anatomy of seedlings in various 
families of Monocotyledons and Dicotyledons leads to the 
conclusion that the common stock from which they both 
spring was not only angiospermous in character, but that 
It was more like a Monocotyledon than a Dicotyledon 

Miss E. N. Thomas, who followed with a paper on the 
structure of the embryo sac and the phenomena of fertilisa¬ 
tion, pointed out that the results obtained support Miss 
Sargant's view in so far as they indicate the existence of 
a great gulf between Angiospenns and all other groups of 
plants, whilst there is little, if any, distinction in these 
respects between Dicotyledons and Monocotyledons. 

In the subsequent discussion Miss Sargant's views were 
freely criticised, but all the speakers agreed that this 
valuable contribution to a very difficult question opened up 
a very interesting Held of investigation 

Prof, H Marshall Ward, F.R.S , gave an account, illua- 
irated by plans and lantern slides, of the new botanical 
laboratories at Cambridge This large block of buildings 
provides ample accommodation for study in all departments 
of botany, and special facilities are afforded for original 
investigation. The university is to be congratulated upon 
50 important a development of its botanical school. Prof. 
Lignier presented a paper on the flower of the Gnetaceas, In 
which some interesting new facts were brought forward, 
and Dr Lotsy gave an account of his work on partheno¬ 
genesis in Gneium ula 

The semi-popular lecture was given on the afternoon of 
September 14 by Prof J B Farmer, F.R.S., on athnulus 
and mechanism in organisation In a very able address 
the lecturer discussed the various forms of stimuli and the 
nature of the processes Involved, and endeavoured to trace 
a connection between the growth and structural differenti¬ 
ation of an organism and the response to definite stimuli 
acting on special kinds of mechanism. 

On September u an excursion, under the leadership of 
Mr Lomax, was made to the Clough Foot Colliery, and 
on Tuesday afternoon the vegetation of the sandhills was 
investigated under the leadership of Dr. Otto v. Darbl- 
shire and Mr. Henry Ball. In a jpaper which he hnd 
previously communicated to- the sectiM aa a prellnilnary 
to this excursion, Dr. Darbishire pointed out that the aand 
dunes are encroaching on the grass land, and that, al^hnpgb 
they can be fixed by sand-loving plants, It Is only tempor¬ 
arily, and psamma Is commonly planted for thia purpose. 
The plant societies In the various regions ol Ihp dunes arg 
well marked, and Include a number of cstreinsly Intpreatliig 
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pUtffti, ope of which, P^rola roiundifoUa, var mantinia, 
a found in certain parti in great profusion 

Ot the numeroua other papers communicated to the 
lectlon, reference can only be made to some of the more 
Important ^ 

I'lingi—Mr. B. T P Barker (Cambridge) gave an 
account of the aacocarp in Ryparbblus The ascogoniuni 
appears to be uninucleate at first, and immediately after 
contact with the antheridlal branch contains two nuclei, 
either situated closely together or apparently fusing Later 
most of the cells of the system of hyphse, developed from the 
usrogonium, are uninucleate, but some contain two nuclei, 
which probably fuse and become the single nucleus of a 
young ascus. Associated closely with this single nucleus 
is a structure of variable shape which has almost as strong 
an affinity for stains as the chromatin of the nucleus itself 
It appears to be of the nature of a vacuole and to be in¬ 
timately concerned with the nutrition of the nucleus, whirh 
at this time Is of a remarkably large ^ize The result*: 
obtained point to a close relationship between the genera 
Kyparobius and Theicbolus 

Mr. E. S. Salmon communicated the results of culture 
experiments with biologic forms of the Erysiphaces, which 
prove that under certain conditions a biologic form " 
which in nature is restricted to the species of a certain 
genus of hosS-plants becomes capable of infecting species 
belonging to another genus, and species of plants which 
are immune in nature are able tn be infected. The author 
considers that it is possible that m this change of infection- 
^wers of biologic forms of parasitic fungi in conbcquence 
of injury to the host-plant an explanation may be found of 
ihe sudden appearance of disease on plants hitherto immune 

Prof H Marshall Ward, F K S , in a paper on Lriksson’s 
mvcoplasm hypothesis, showed by means of a senes of 
microphotographs and drawings that this so-called myco- 
plasm consists of haustoria only, and that there are no 
grounds for believing that Eriksson's views are well 
founded 

Prof. T Johnson communicated a short note on a willow 
canker which has been the cause of considerable damage 
in an osier holt in the west of Ireland 

Physiology —Prof Letts and Mr. J S Totton con¬ 
tributed a valuable paper on the occurrence of Ulva latissimn 
and Enteromorpha compressa in sewage effluents, and on 
variations in the composition of tht tissues of these and 
allied seaweeds. The view expressed by one of the authors 
in conjunction with another chemist, that the growth of 
Uha latissima in quantity in a given locality is a sign of 
sewage pollution, has received remarkable confirmation by 
the occurrence of this seaweed and of Knteromorpha com¬ 
pressa in the Belfast sewage beds The spores probably 
found their way Into the sewage by leakage of sea water 
into the system The percentage of nitrogen was found to 
be higher, especially in Enteromorpha^ in the sewage speci¬ 
mens than in those taken from the sea or brackish water. 

Mr. R, H Vapp gave an ncLount of his observations on 
fnilt-dlxpersal in j^denostemma vtseosum This plant is a 
composite which Is widely distributed in the warmer regions 
of the globe. The distribution of the fruit is brought about 
by a pappus which consists of stalked glands, composed of 
numerous capitate hairs, which secrete a copious viscid fluid 
The movements of the pappus set.'E are effected by a group 
of motor cells which forms a pulvinus at the base of the 
stalk of each gland 

Mr. Harold Wager described some experiments on the 
stamlnal hairs of Tradescantta virginiea, from which It 
appears that the protoplasmic movement can continue for 
some days aft^ the hairs are removed from the plant, even 
If they are completely embedded In vaseline The author 
also described a method by which the nucleus of the cells 
can be stained by means of the coloured cap contained in 
the vacuole 

Mr J Parkin gave an account of his work on the 
localisation of antnocyan in foliage leaves Tn young 
leaves, and in the autumn coloured leaves, the anthocyan is 
uiuafly confined to the mesophytl, in mature leaves mainly 
to the epidermis, except when the colouring matter Is only 
produceo under exceptional conditions, when it is usually 
Toilrid In thq meaopnyll The author conctudes that the ' 
presence of anthocyan In the mesophytl seems to weaken 
somewhat the view that Its fu'nctibn is to protect the i^loro- 
phyil by absorbing the destructive solar rays. 
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* Anatomy and Cytology —Miss Ethel Sargant and Miss 
Airnes Robertson read a pujicr on some anatomical features 
! of the scutellum of Zea MaL Ihey find that the rpil helium 
I of the scutellum In contact with the endosperiy becomes 
folded into a number of gland-1 ike structures in which 
traces of some kind of secreiinn are Lommonl} found 

Mr Arthur W Hill (Cnmhricige), m a paper on the 
histology of the sieve tubes of Angio&perins, showed that 
the sieve plates of the mature sieve tubes are traversed by 
relativity thick slime strings, each being enclosed in a 
rallus rod In the radial and tangential walls the slime 
strings, whuh are grouped into oval or rounded pitted areas, 
are much smaller than those in the sieve plates, and some 
three lo six strings are enclosed in a callus rod Connect¬ 
ing threads also occur between the sieve tubes atid com¬ 
panion cells Between the sieve tubes and camblform cells^ 
and between the latter and the companion cells, the small 
groups of threads are found in small and deep pits 

Mr J Lloyd WillianiH (Dungor) read a p.ipi r on the 
alternation of generntnms in the Dictyotaccx and the 
cytology of the asexual generation, in which he pointed out 
that the nuclei of the Ittruspore plants have about thiriy-two 
chromosomes, and that in the formation of the tetraspores 
these become reduced to sixteen Ihe sexual plants also 
have the reduced number Ihe evidence, therefore, shows- 
th.^t the tetraspore produces a sexual plant, whilst the 
oospore produces the tetraspurc generation 

Mr L. A. Boodle (London) cuinmunuated a short paper 
on the structure of leaves of bracken from different habitats 
In a very exposed and sunny situation the leaves are hard 
and short, while in a well sheltered and ahailed locality 
they are much larger and soft Long son and short sorl 
arc typical of the first and *iecond situation respectively 
1 he iiUi rnul structure of the pinnules varies with the 
habitat in a corrc^tfionding manner, the presence of a con¬ 
tinuous, or nearly continuous, hypoderm and the large 
amount of the pahsadf tissue formed distinguish the leaf 
of the exposed from that of the sheltered plant 

Ecology, Di5/ribufion, —In addition tu Dr Darbi- 
shire’s paper on the sandhills of Southport, several other 
papers of some interest weie read in this section. Miss 
M C Slopes gave an account of the colonisation of a dried 
ri\er-hed The stream became dried up in April, 1901, and 
during the years 1901-1903 observalions were made upon 
the plants found growing on the dried up mud In 1903 
these included eleven frequent seini-aquatirs, of which four 
are locally dominant, and thirty-Lwo frequent land plants, 
of wliah eight are locally dumina^L 

Mr 1 W Woodhead (Huddersfield) described his 
methods of mapping the dislnbutiun of plants, and the 
anatomical variations produied In the leaves of certain 
plants grown under varying londitions in different plant 
societies He showed clearly by means of photographs 
what striking variations may bo produced In the under¬ 
growth of a wood owing to the n iture of the trees immedi¬ 
ately above it 

Dr K F IJlackin.m (Cambridge) gave an excellent 
summary of modern views on the pUylogeny of the Algce, 
illustrated by diagrams 

Mr A W Hill (Cambridge) gave an account of his 
recent expedition to Upper Peru, and Mr W Wilson com¬ 
municated a list of some of the plants growing on the 
serpentine rocks of the north-east of Scotland, 

fossil Plants —-There were only two papers of any im¬ 
portance m this section Mr E A Newell Arber (Cam¬ 
bridge) communicated some interesting observations on 
homcEomorphy among fossil plants Among rpcenl plants 
species of different desceni may possess inanv closely 
Identical iharacters as the result of ail.ipt.'itirin to particular 
conditions of the environment* There is some reason to 
belies''that simdar cases may be found among fossil plants, 
and file author finds some ten genera .and species ih which 
this jihennnirnon occurs 

Mr Seward comfnunicated n paper bv Dr D H Scott, 
I' R ^ , and Prof F W Oliver on the seed of I.ygino- 
,dendron, Which was illustrated by some beautiful lantern 
slides 

Erbnomic Bofuny —Mr E T Scammell read a paper on 
,the forest resources of Australia available for British conn 
^erce. The forest areas of Australia coinpripe 107,037,000 
jarres •of marketable timber, or nearly half thh areas of tho 
forest lands of "Europe, excluding Russia. The timbers art 
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of many varktifs, and some of them are of high commercial 
value The chief of these are the eucalypts, of which there 
are more than 150 species Besides the eucalypts there are 
many kinds of casuarinas (the Australian oak), some 
conifers Moreton IJay pine, the cypress pine, the brown 
pine, or colonial deal, and others), many acacias (the 
Australian wattle), Hanksias, and numerous other varieties 
Ihe range of Australian wood at present available for 
British commerce is liniitcKi Western Australia and Tas¬ 
mania are the only States that have seriously dealt wilh 
the question of exporting Limber or of using their forest 
resources as a valuable cumnierdal asset. 

Mr. W Powell described a process fur seasoning and pre¬ 
serving timber which appears to be at once simple and 
efTeitive The timber is treated with a dilute solution of 
sugar, in which it is boiled until Lhe air in the interstices 
has been got rid of The timber is then cooled and dried 
at a fiurlv high temperature Timber treated in thia way 
IB much improved, the soft woods especially, both in hard¬ 
ness and toughness 


EDUCATION AT THE BRITISH 
ASSOCIATION 

HE educational science section has become the debating 
ground where educational principles can be discussed 
without reference to minor administrative details and class 
distinctions Increased efficiency is the leading idea, and 
it IS promoted by the expression of authoritative opinion 
from a platform of the British Assoiiation Altention is 
there directed to matters rinjuiring consideration by authori¬ 
ties responsible for educational work, and the directions in 
which progress tan be must usefully made are afterwards 
indicated m reports presented by committees The work 
of the section is thus both critical and constructive, and Us 
sphere of influence increases in extent every year 

After tho president’s address on Lhe morning of September 
10, a discussion on sihixil curniula was turned on through¬ 
out that dav and Ihu next I he material for discussion 
consisted of eight papers reieivtd from leading repre- 
vntatives of various brunihcs of educational work in re¬ 
sponse to an invitation issued by the committee of the 
section The papers were printed in full in tho September 
number of the 5 c/iO(if World, and the authors arc Prof J 
Adams, Prof H E Armstrong, F R S , Miss S A 
Burslall, Mr O F Darnell, Mr W C Fletcher, Mr T K 
Page, Mr J f. Patun, and Prof Michael E Sadler The 
three mam divisions of the subject were —(1) General 
prim iples upon which a school curriculum should be con¬ 
structed , (2) the education of girls, (3) commercial educa¬ 
tion I'u concentrate attention upon spcufic poinls, several 
pfOpciBitiuns were formulated, and the authors of the papers 
were asked to speak to them insiead of reading the papers 
The propositions which were laid before the meeting during 
the discussion, and received general assent, were os 
follows — 

(i) It IS desirable that ^prt inlisation should be deferred 
to as late a period as possible in tho schcml career, and that 
the I'url^ curriculum should be so urranged as to lay a good 
foundation in English subjects, with, say, drawing and 
elementary si lent r 

(a) It IB to be regretted that the influence of public school 
entrance ond scholarship exaiiiinaLiuns emxiurages the pre¬ 
mature devotion of too much time to cIdksus, it would be 
desirable that the study of Lutm hlumld not be taken before, 
say, twelve years of age, and that the language teaching 
up to that time should br confined to the mother tongue 
and one modcM-n language 

(3) That a large measure of praclual instruction should be 

included i n I he school c'ourse, and ihxt both literary and 
piaciical instruction should be given throughout and itkade 
iniirdependent ^ 

(4) It is desirable (hat in organising thg curriculum there 
should be some dilTercntiation, especially im science, between 
courses of study for boys and those for girls, more par¬ 
ticularly between twelve and sixteen years of age 

(5) That for all girls literary instruction is of the highest 
im^Mance, at «iome period of their srhooi life practical 
i(ittrujM|pn In the domosUc arU should be provided, based 
on Mf^Correlated with elementary science teaching 

^6) ^Ith thd view of obviating over-pressure, injury to 
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health and superficiality, girls who intend to proceed, to 
college, or enter a literary profession, should in general 
remain at school until eighteen years gf age 

(7) It IS desirable that county and borough councils and 
other authorities offering scholarships for girls to enable 
them to proceed to college should not expect them to Cake 
up their scholarships befiwe they reach the age of eighteen 
It lb impossible to describe in a few wor£ the many im¬ 
portant opinions expressed in the papers and during the 
discussion, but there was general agreement that the de¬ 
velopment of intolligenLe and self-reliance is of prime Im- 
(iOrtanLe The discipline of scientific studies was generally 
recognised, and also the necessity of making courses of 
instruction more practical than hitherto, that is to say, 
pupils should be active rather than passive in their attitude 
towards knowledge 

This IS the touchstone which will test the quality of all 
educational work, whether in (he humanities or in science, 
but as science deals with things more than words, it has 
special claims for recognition in the school curriculum. Mr. 
Balfour a short time ago, in referring to the relative advan¬ 
tages of classics and science as school subjects, expressed 
himself as doubtful whether scientific studies could supersede 
with advantage the traditional course of classics in schools- 
In connection with his remarks, it is of interest to refer to 
the following statement made by Mr A C. Benson in the 
School i^orld for October in continuation of the discussion 
on curriculum —" 1 have taught classics at Eton for nearly 
twenty years to bovs of every degree of capncity I have 
found that ns a basis for teaching able boys they are excel¬ 
lent But the effect of the present crowded curriculum, 
with classics as the basis, upon boys of ordinary or limited 
c.ipacity IS so absolutely negative, from the educational 
|K>int of view, that 1 should hold that it would justify almost 
any experiment being tried " 

Here we have an acknowledgment by a teacher of ex¬ 
ceptional experience and ability of the failure of classical 
instruction so far as the average boy is concerned This 
in ilsrif IS budicient to justify the plea of the reformer for 
a rr.idju^itmcnt of sihuol studies on a broader basis than 
that at present adopted In the discussion on curriculum, 
\fr T E Page, a representative of literary culture, asked 
whdt branch uf natural knowledge men of science wished 
to be taught in schools, and urged that there was a diversity 
of opinion upon this matter The answer is, of course, 
that the subject is not so important as the method. It 
luatlers little whether botany, physics, chemistry, or any 
other science subject is used as the basis of Instruction pro¬ 
vided that they are studied practically under encouraging 
conditions and in the spirit of scientific inquiry What 
men of science urge is that scientific studies are capable of 
funning habits of mind—resourcefulness, perspicacity, 
enterprise and initiative—in a way which the traditional 
(ourscs and methods h.xve not accomplished in the past 
A general view of the work done by the late Or Glad¬ 
stone in ronnoi tiun with the leaching of science in elemen- 
tar> sihnoU is contained in the final report of the committee 
on that subject The committee was first appointed In 
1H7H, with Mr Mundella as chairman and Dr Gladstone 
ns secretary, and since 1R83 has been annually reappointed 
to continue inquiries on the subject then instituted. The 
chief work of the lommittee has been Co watch and rsford 
the proportion of children examined in science subjecttvln 
elementary schools There has, of course, been a decided 
increase m numbers, but when the character of Che work 
which has been done Is considered, the committee now re¬ 
ports that the progress made is undoubtedly unsatisfactory 
It IS beyond question that srience has in no way taken Its 
proper place in our system of elementary educaticMi Here 
and there work of the very greatest value has been done, 
but such cases are all too rare 
The report concludes wHth the remark that, in view of 
the national importance of developing the scientific spirit 
,in elementary schools, it is not too much to say that [t is 
now the duty of the Association to Intervene with con- ‘ 
xtructive proposals which will promote such an objecti 
Judging l^rom the great success which has attended the < 
labours of the committee on the teaching of chemistry In 
schools and the recent discussion on the teaching of mathe- ' 
maticB, there can be little doubt that a general Inauiry might 
now be undertaken with great advantage, ana tkat pro¬ 
posals might be mads which would be of the sreateet yalue « 
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in guiding educational authorities generally. A special 
committee has therefore been appointed to report upon the 
courses of experimental, observational and practical studies 
most suitable for elementary schools, and generally as to 
the steps which it is desirable to take to secure proper 
attention to and encouragement of such studies All who 
have paid attention to the subject will probably agree that 
some orgonued effort should now be made to extend ihe 
teaching of sclentihr method 

The dangers of ill-considered schemes of science study 
were referred to by Prof, H. E Armstrong in presenting 
the report of the committee on the teaching of science in 
elementary schools, and were emphasised by Prof. Marshall 
Ward in the subsequent discussion The committee points 
out that education authorities, realising the value of nature- 
study as a means of trainini^ and a matter of interest, will 
force instruction In this subiect in schools m which the 
teachers are quite unable to handle it effectively by reason 
of their want of scientific training and knowledge It 
cannot be too strongly impressed upon the lay mind that 
unless nature-study is taken up as a subject by which the 
spirit of scientific inquiry is created and fostered, men of 
science have no sympathy with its introduction into schools 
The report on the teaching of botany in schools should 
do Bometning to direct the nature-stuay movement along 
scientific lines. There is a tendency to consider that the 
demands of the advocates of nature-study m schools are 
met by supplying reading-books in which a variety of facts 
in natural history are drsrnbed, and are aiieptid by the 
pupils on the ipse dixit of the author or the teacher who 
dispenses them IF that is to be the result of the move¬ 
ment, It would be just as well to read fairy tales or fiction, 
so far as the development of mental faculties is rancerned 
To be of any value as a training in scientific method, nature- 
study must not only create interest, but must also demand 
active work for a definite purpose from the pupils. The 
difTicultica in the way of doing this under the present con¬ 
ditions of teaching in schools are very great, but unless 
this fundamental principle of scientific instruction is acted 
upon, naturo-study will prove a snare and a delusion 
On the importance 01 studying plants alive and experi¬ 
mentally, the botany report expresses decided opinion It 
is pointed out that scientific curiosity is better occupied 
in discovering how plants get their food, respond to stimuli, 
adapt their structures to new circumstances, contend with 
their rivals or enemies, and propagate their race than in 
learning Lalin names for the shapes of their leaves or 
c 1 a&s]fving species Individual practical work 19, in fact, 
the only way to gain useful scientific experience, for know¬ 
ledge accumulate by a mere act of memory is feebly 
grasped and soon forgotten. Throughout all stages of in- 
strucUon, observation and experiment m the laboratory and 
out of doors must be the method of study Among the 
conditions of profitable object-lessons for children, the com¬ 
mittee notes the following .—(1) Every pupil should have 
nn object to himself, or at least be able to examine the 
object as long and as closely as he pleases A drawing is 
not to be allowed to rank as an object, (a) Living and 
growing plants should be frequently observ^, (3) The 
living plant should not only be studied in flower, but when¬ 
ever the change of season brings on a new phase of growth 
Fruits, buds, and seedlings are as important as flowers 
(4) Experiment can hardly come in too early, and there is 
nothing else quite so stimulating. Even young children 
can appreciate the Interest of a simple experiment, and they 
may be allowed to take part in it before they are able to 
conduct It themselves. 

Where botany can be seriously studied, plant-physiology 
is recommended as the basis of work, on the ground of its 

K reat practical importance and^f its special value as discip- 
ne when studied systematically. The seedlings of common 
garden plants are recommended as providing the best 
material for early lessons. 

A course of lessons on seedlings can be so arranged as to 
lead the beginner to consider attentively the nutrition of a 
green plant, the adaptation of the plant to external circum- 
etancee, and the development of new parts. The course 
should bring In drawing to acole, the graphical represent¬ 
ation of experimental results, the care of garden beds, the 
core of water culture!, and many other practical arts* It 
ought alaq to encoura'ge the habit of close observation, the 
habit of methodically comparing stnicturea which In 
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diflerrnt plants answer the same purpose, the love of ex¬ 
periment, and the unwillingness (so characteristic of the 
SLientific mind) to accept any conclusion except as the re¬ 
sult of an independent and careful judgment . 

How school gardens can be made of value in conned ion 
with the teaching of botany is descnbid in one srdioii of 
the committee's report by Miss L J. Clurkc, whose 
work at the James Allen's Girls' School, Oulwich, has 
shown that botany can be made a practicable as well as 
practical school subject Other sections of the report irc 
devoted to school excursions, lollecting -which is lun- 
dernned when earned on lur selfibh ends and without any 
scientific purpose—initialise of tho teuLher, and the sim¬ 
plicity of appUaiiCQB required for teaching purposes 

An interim report was presented by Ihe coiiuiiitiue on the 
influence of examinations on school turraula and of schunls 
on university requirements, 'ihe report was drawn up by 
the chairman. Prof H E. Armstrong, and consisted of 
expressions of opinion received from heads of scht ola, uni¬ 
versity tutors, &.C , upon subjects to which thdr itention 
was invited While pointing out the many evils which 
attend examinations, tho majority of the persons who 
favoured the comiinttee with replies took the view that in 
some form they are necessary It Is generally recognised 
that there has been a marked tendency to develop and im¬ 
prove examinations of late years Among other results of 
the inquiry the following are noteworthy —I ho elTect of 
specific examinations, both as affecting general training 
and as encouraging undue specialisation, either on the 
humanistic or on the acionlific side, was considered to be 
bad in most cases Opinion was praciically ununimous as 
to the need of unifying examinations with the object in 
view, among others, that certain examinations may serve ti 
common purpose, c g as qualir)ing examinations for 
entrance upon 41 course of professional study 

The need of preventing examinations from becoming 
stereotyped ond behind the Limes, and thus discouraging 
the development of new or improved methods, w.ib anoiher 
subject submitted for opinions, and Ihe icplies expressed (he 
general desire that examiners should confer with teachers 
in somo organised way 

With regard to the possibility of arranging outside ex¬ 
aminations so as to test what h.is re.illy been taught In the 
school, leaving the teachers a freer hand than In the past 
and arranging for their cooperation on the examining board, 
in the setting of the questions, and in considering the 
answers, there appeared to be a strange disinclination lo 
Insist that the teacher should be trusted 
The extent to which certain subjects are to be regarded 
as necessary and others na optional evoked diverse ex- 
ressions of opinion, and the general conclusion seemed t& 
p that entrance examinations at Oxford and Cambridge 
do not tend to promote a goad all-round education 

The report of the committee on the cnndilloiis of health 
essential to the carrying on of the work of iiislruction in 
schools consists almost entirely of two reports of subcom¬ 
mittees on (1) the essentials of school buildings, (a) ryesighl 
in school children The report of the subcommittee on the 
former subject forms a condensed of scientific prin¬ 

ciples of school construction of a very ^practical charactei 
It may be regarded ns a contribution toward the mlisaliori 
of the proposal that a short practical treatise should be 
drawn up by the committee Its conclusions are nf a 
general character, and are applicable to all ilassrs of st huol 
buildings The subcommittee on evesight in school chiiilren 
has dealt with and reported on fal the causes of defei tive 
eyesight in school children, and (h) the conditions requisite 
for preserving eyesight from injury In school life Besides 
dealing with general pnnuplcs mvohetl, it mnkis some 
practical recommendations of nuu h importance One of 
these Is that it should be reijuired that school books should 
be ** passed ” in respect to their typographic standard and 
quality bv some recognised hygienic authority before being 
adopt^ In schoola. The necessity for a very considcrablo 
eye-worMng distance in all the exert tses and Instruction 
linposed uoan young children is a condition which lies at 
the root 01 school hygiene 

There was a useful disrusbion on the teaching of geo¬ 
graphy at a joint meeting with the geographical section, 
but as a short account of this has already appeared in tho 
report of the proceedings of that section, ao further refers 
ence need be made to It here RAG. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambhidge —Mr T II Havelock, Smllh's prizeman 
and Isaac newton student in astronomy and astronomical 
physics, 1902, was on November 2 elected to a fellowship 
at St. John's College 

Mr/J M Dpdds, Peterhouse, has been appointed chair¬ 
man of the examiners for the mathematical tripos 

'Iho university lontnbution from the incomes of the 
colleges has been fi\td for the year at 12^ per cent. This 
will yield the sum of 28,07(1! to the common university 
fund 

The council of the Senate has proposed that a synduate 
be appointed to consider whether it is expedient to make 
any changes in the present syslem of studies, teaching, and 
f xamiiiations of the university It has been urged, it is 
said by His Grace the Chancellor, that some changes are 
desirable, espei lally as regards modifications of the require¬ 
ments concerning the iiassu.il langu.lgcs, and enlargement 
of the range of moilern subjects The reorganisation of 
seiundary education throughout the country, and recent de- 
welopments in other universities, have made the inquiry 
more than ever desirabU 

In small sihouls wilh limited accommodation, where In¬ 
struction IS given in both chemistry and physics, it is almost 
impossible to have separate laboratories for practical in- 
fitrudtion in these subjetls Messrs F R Becker and Co., 
of Hatton Wall, London, are manufacluring a combined 
bench for chemical and physical experimental work which 
succeeds in overcoming this difficulty When the benches 
are required for a chemistry class there are shelves for 
bottles of reagents on much the same plan as in ordinary 
chemical l.'iboratones, but when the benches are to be used 
fur prailiial physics, the shelves and reagents can be safely 
lowered bodily until they are below the surface of the 
bench The lowering is effected by weights, heavier than 
the shelves and Ihpir contents, attached to sash cords 
running over pulleys This plan is a decided improvement 
upon the attempt to make the reagent shelves of such a 
pattern that they may be lifted when the benches are re¬ 
quired by students of physics 

A COURSE of eight lectures on the fossil reptiles of South 
Africa was commenced by Prof. H G Seeley, F R S , at 
King’s College, Strand, on Tuesday, and will be delivered 
on alternate Tuesdays until February 23, 1904. The 

lectures are addressed to advanced students of the University 
of London and others interested in zoology and palsonto- 
logy, and to persons specially interest^ in the South 
African colonies Ihere Is no fee fur the course; cards of 
Admission may be obtained on application to the academic 
registrar of the university. Other courses of special lectures 
in advdOLcd zoology have been arranged, including the 
following, to be delivered next year —-Prof E A Minchin, 
"Sporozoa”, Dr P. Chalmers Mitchell, "The Structure 
and Classification of Birds", Or C, W Andrews, "The 
hossil VerlebratcB of Egypt and their Relations with those 
of other Regions", Prof H G. Seeley, FRS, "The 
Forms of the Skull in the Extinct Reptilia " and *' The 
Limbs and Anhes which Support them in some Extinct 
Vertebreta " 

The Chester Society of Natural Science, * Literature and 
Art, which now numbers more than a thpusand members, 
held Its thirty-second annual conversazione on October 22, 
when the Kingsley memorial prizes for nature-study offered 
for competition by the Chester Society were presented by 
the Duchess of Westminster These prizes, of the value 
of a guinea each, are offered to boys and girls residing in 
Cheshire and Norlh Wales, and this year the subjects 
selected for the competition were —the life-history and 
habits of the common house sparrow; the collection of 
dried and mounted specimens of British grasses, the 
physical geography ond natural features of the district in 
which the competitor resides, and a descriptive list of 
inswts which are injurious to plants in the district in 
which the competitor resides So far as practicable, the 
lilt of fnaects was to be accompanied by actual specimens of 
the^sects tabulated This plan, which the Shelter Society 
of Natural Scleffice has found successful In developing an 
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InterFBt in nature-study In the schools of Cheshire arid 
North Wales, might with advantage be adopted by fleltf 
clubs and natural history Sotietier in other parts of the 
country 

At Liverpool on October 31 Lord Londonderry opened o 
new wing erected'in connection with Edge Hill Training 
College at a cost of ii,Hoo 2 Lord Londonderry, in the 
course of his address, said the universities were under¬ 
taking new and remarkable phases of work. Liverpool, 
Manchester, and Birmingham, which twenty years ago 
could not stand alone, were now eager for independence, 
and were anxious tu discharge in their own way the duties 
of higher education To be successful we must have an 
education system second to none We had a considerable 
amount of leeway to make up, because we had not at the 
present tune the advantages which were enjoyed by other 
countries in regard to this question He wished It were 
possible that they could at once take the steps necessary to 
compote successfully and in friendly rivalry with other 
countries, but he trusted the day was not far distant when 
that might be done It was the work of colleges which 
might induce the country at some future date to devoie a 
sum of money annually to assist picked men and women 
engaged in research studies thoroughly to complete their 
education He must not, however, be understood to be 
making any pledge that he had any such prospect In view 

The classes at the Northern Polytechnic have for the last 
few ^rars been greatly crowded, especialW in physics, 
chemistry, and some of the trade subjects. To provide the 
necessary accommodotion a large new wing has been con¬ 
structed, lo which the physics department has been trans¬ 
ferred This IS now provided, amongst others, with three 
large laboratories, two of them 50 feet ^ 30 feet, and a 
lecture room that will scat about 100. On the top floor, 
in addition to the accommodation for chemistry already 
existing, are now added a large elementary laboratory, a 
laboratory specially htted for honours students and research 
work, as well as a balance, a lecture room, and a fire-proof 
room The new wing also contains a drawing office 
^11 feet by 30 feet, and four trade shops, for plasterers, 
masons, bricklayers, and painters respectively. The cost 
of this win^, with its equipment, has amounted to about 
i(),ooo! The chemical laboratories, drawing office, and 
several trade shops are lighted by " Inverted arcS|" that is, 
by the light reflected from the ceiling only, upon which the 
arc lamps are caused to shine. The result is a light so 
diffused as to be almost shadowless, and therefore an ex¬ 
ceedingly pleasant light for mechanical drawing and such 
things as masonry, In which thiM'e may be a lot of under¬ 
cut work, which an ordinary light would make difficult 
This wing was formally opened on Wednesday, October 28, 

, by Lord Londonderry Sir Arthur Rdcker, Mr Sydney 
Webb, and Sir Joseph Savory were among the speakers 

The second article by a special 7 imej correspondent on 
the work of the Mosely Educational Commission, published 
in the issue for October 28, contains several useful and 
suggestive expressions of opinion as to certain of the causes 
for the greater educational enthusiasm in the United States 
as compared with that In this country The article states 
that " in England every penny spent on addition Is too 
oft^n grudged, in America there is no pubw expenditure 
that seems to meet with more univertaT approval." 
Perhaps, the article cootinuei, It is this belief in education for 
its own sake that has saved America from the whole system 
of examinations, scholarships, and prizes, under which 
English education groans In our elementary schools the 
examination fiend has been partly exorcised, with the result 
that at this moment elementary education in England Is in 
a healthier and freer condition than that of the secondary 
schools and unitfersltles. There, where education ought 
above all to be free to develop itself in the best methods 
and ^rom th^ highest motives, the rase is notoirlourly the 
rdH^rse From the rime he enters a preparatory schod until 
he leaves fhe university, an English l^y imbibes the idea 
that the principal object of study is to pass examinations. 
Teachers must repress Indfvlduallty of treatment, ynd with 
one eye on the nearest Impending examination must think 
less of educating their pupiti than of cramming them. 
Secondary schoolmasters dare Qot travel outside the rM|i|ln- 
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menti of univeriity Bcholanhlp" exainlnationi, while pre¬ 
paratory achoolmasters must adapt their teaching to the 
conppetitlon for entrance scholarships at the secondary 
achools. (^r whole system of hlg^ education has got 
into a vicious groove of incessant oon^tition If the Com¬ 
mission succeeds In its mission, whl^ is to stir up English¬ 
men to greater educational endeavou^ It will have performed 
a great national service. 

Lkturing on " The Work and Aims of the London 
University " on Monday evening at the London Institution, 
Sir Arthur RUcker remarked that a modern university had 
to concern itself with teaching, with research, and with 
technology. The London University was bound by its 
statutes to organise, Improve, and extend higher education 
within a radius of thirty miles of the university buildings, 
but it started on this great task very sparsely equipped with 
fundi. The Government gave a dignified centre in the 
Imperial Institute buildings and 8000/. a year, which was 
calculated to supply the actual needs of the university for 
the central staff and for carrying on the examinations, 
leaving the sum of 1500! yearly with which to improve, 
organise, and extend higher education in London and thirty 
miles around However, the Londop County Council put 
aside an annual grant of 10,000/, for the university, and 
that had enabled it to start from the first as a teaching 
university. It was essential, in carrying on the work, that 
Che efforts of ti|e university should at particular tunes be 
concentrated Gif'; particular objects, and at present three 
schemes had Nm proposed. The first of these was the 
incorporation of University College, which has offered to 
place Its whole property at the disposal of the university and 
under its control. In order to i;arry out this scheme 
aoo,oool was needed to make the college ready for incorpor¬ 
ation The Drapers' Company had given 30,000/ for this 
object, and altogether about 100,0^ had been raised 
But the scheme was delayed for the want of another like 
amount The second scheme was connected with the great 
medical schools of London They were at present hampered 
by the necessity of providing education in subjects su^ as 
physics and chemistry, which could be equally well taught 
at a distance from a hospital, and they were^anxious that 
the university should undertake the whole or that work 
This proposal would coordinate teach^ing in London, and a 
beginning could be made If 100,000/. were provided The 
third scheme was that of a new college of technology pro¬ 
posed by Lord Rosebery, Large sums had been promised 
by private dono^ for this purpose, and the County Council 
had promised ^oool a year as an endowment if certain 
reasonable conditions were fulfilled It was understood 
that about 100,000/ more was needed to carry out this plan 
also Upon the carrying out of these schemes deposed, 
among other things, whether the university was to^te in 
reality a great teaching body or not 


, SOCIETIES AND ACADEMIES. 

London 

Phyalcal Societyi October 23 —Dr R, T Glacebrook, 
F R.S., president, in the chair.—^The bending of magneto¬ 
meter deflection-bars, by Dr. C. Chroo. A theoretical 
oaper contributed to the Society by the present author m 
May, 1901, proved, amongst other results, that the bending 
of the deflection-bar of an ordinary magnetometer, under 
Che combined weight of fhe bar and its load, must increase 
the distance between the deflecting and deflected magnetd, 
during a determination of horiaontal force, to an extent 
which Is not negligible This conclusion haa been borne 
out by direct observations made at the National Physical 
Laboratory on a number of magnetometer-bars, Including 
apoclmena from the leading mMers. The mean results 
rinii obtained are recorded Tn the present paper. In many 
magnetometers the increase In distance due to the bendlh 
is roughly proportional to the df^ance itself. In the car. 
of bora by the Cambridge Instrument Company, ttie bend¬ 
ing Increased the distance* by almost exactly 1 part In 
10,000 at all dlrtnnces It Is hoped that >the method em- 
llloycd wHI prove useful to magnetic observers w^o have 
not r«ady accees to a physical laboratory.—On the mag- 
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netism of basalt and the magnetic behaviour of basaltic 
bars when heated in air, by Dr G E, Allan. Bars cut 
from basalt obtained from Rowley Regis and from Linz, 
Germany, were tested by means of a magnetomet^ method 
to determine their magnetic properties at temperatures 
from 15° to 800° C. Hysteresis curves are given, and the 
temperature-permeability curves s^ow that whilst ihe 
Bn^ish basalt has, in general, a maximum permeability 
near 500° C , followed by a minimum about 550° C,, the 
temperature of maximum permeability in the case of the 
German basalt lay m the neighbourhood of 50° C , there 
being a subsequent gradual loss of strength with rise of 
temperature Sections of healed and unheated rocks are 
given, showing evidence of chemical change in -some of the 
rock constituents, and a table of values of susceptibility of 
the specimens is appended. 

Royal Mlcroacopical Society, October ai —Dr Hy. 
Woodward, FRS, president, in the ihair—Mr J. Vv 
Gordon exhibited some photomicrographs of Pleurosigma 
angulaium, taken with a i/i4ih inch oil immersion objec¬ 
tive, the magnified Image being received on an oscillation 
screen, the image so obtained was further magnified 150 
times by a second microscope placed above the first, the 
arrangement being similar 10 that exhibited and described 
by Mr Gordon when he read his paper on the Helmholtz 
theory of the microscope The photograph was then en¬ 
larged by the usual process. The source of illumination 
was a pin-hole lightf^ by a Welsbach burner, but Mr 
Gordon thought it would be better to use a lime-light for 
the purpose, as the threads of the mantle produced a some¬ 
what striped effect, whiih rather impaired the appearance 
of the photograph —Mr. C. D. Goar exhibited on the 
screen by means of the epidiascope a large number of draw¬ 
ings of British water mites, one or more species of each 
genus being included in the senes He gave a brief ex¬ 
planation of the special characters of each species shown 
—A paper by Mr F W. Mlllwtti being part xv of his re¬ 
port on the Forammifera of the Malay Archipelago, was 
taken as read. 

Challenger Society, Oclober 28 —Sir John Murray, 
FRS, in the chair —Dr R N Wolfondofi read a paper 
on the distribution of the Copepoda as illustrated bv his 
cruises from Valentia to the Faroe Bonks and in the cold 
area " of the Feeroe Channel Two species proved to be 
purely epiplanktonic, both in the warm and cold areas, 
twelve were eurythermic and eurybathic, ranging from the 
surface to 700 fathoms in both areas Forty-seven out of 
sixty-four In Che warm Atlantic, and twenty-three out of 
fosty-seven species in the cold area, were mesoplanktonic, 
and not met with in the adult condition at less than aoo 
fathoms, although some few were epiplanktonic when 
young. No less than thirteen species were captured at 
, 1000 fathoms Ihere is evidence that certain forms are 
confined to the bottom, and form part of a true hypo- 
I plankton (in the sense In which that word was originally 
I introduced); mesoplanktonic forms are found among these 
I latter—Dr E J Alion contributed notes on the changef 
observed in the water temperatures and plankton south- 
I west of the Eddystone — Mr. L. A GorrAdallo exhibited 
and made remarks on symbiotic crabs from the Maldive 
Islands —Mr. G^ddor showed and explained a new meter 
for bottom currents. 

Paris 

Acadmy of Sciences, October 27.—M Albert Gaudry 
in the chair —On the scintilinting phosphorescence pre¬ 
sented by certain aubstances under the action of the radium 
rays, by M Henri BwoQMrwI. By working with the 
radium emanation In a strong magnetic field it was clearly 
proved that it Is the a rays Ghirh cause the scintillation, 
this result being in agreement with the suggestion of Sir 
W Crookes the phoaphoresrence excited by the B rays, 
when it is appreciable, masks the effect of the a rays. The 
double sulphate of uranium and potassium Is rendered 
phosphorescent by the 0 rays, the plotinocyanide of barium 
by both a and 0 rays, whilst hexagonal blende and diamond 
are especially affected by the a rays, the phenomenon being 
very brilliant with the diamond The facts observed are 
all in accordance with the hypothesis that the scintillation 
If due to cleavages Irregularly provoked on (he crystalline 
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semn by‘th(i prolongpd Oi-tioil of the a rayi—Observation 
of the pchpae of the sun of September ao, made at the 
island of Rdunion, by MM ntfmond Bordava and 
A terC,\ult.—Observations of Mars made with the lar^fe 
telescope of the Observatory of MeudeOi by M. G. 
Mllloohau. The appearance of the markings on the planet 
when viewed through the latge Instrument differs in some 
respects frOm the previous observations made with smaller 
telescopes Four drawings accompany the paper, showing 
the appearance on different dates--On the groups of trans¬ 
formations of linear eijuations of finite differences, by M 
Air OuldBarg.—On the practieal solution of equations, by 
M Rdbut.—^The experimental determination of the momen¬ 
tary pressure resulting from shock, by M llingolniaiin. 
'1 he results obtained can be expressed by the formula 
CssfrPv, in which C is tho momentary pressure, P the 
weight of tho falling body, v its velocity, and k an experi¬ 
mental cocffiLient, 13 55 —On a capillaruneter, by MM. E 
Tutlllif and A ChamlMriand. The Instrument consists 
of a biconcave cylindrical lens, on the plane edges of which 
two plane parallel plates are clamped, the difference in the 
heights of the meniscus on either side being measured — 
7 'hc change of electrical resistance of selenium under the 
influence of certain substances, by M A -B QrlfVltho.— 
On the fusibility of mixtures of sulphur and bismuth, by 
M. H Pdidbon. The fusibility curve is represented by 
three straight lines, with two points of inflection, one at 
435® C ®nd the other at 6fls® C-, the latter corresponding 
to the sulphide BiS —The action of boric arid upon lodidei; 
Its use in the separation of iodine from iodides m 4he 
presence of bromides 'and thlondes, by MM H BdUbldJ^y 
and P RlvalOi Iodine can be tf^parated from a mixture 
of haloid salts by distilling with bone acid and manganese 
peroxide in a current of air—On the coiPposition of the 
prehistoric bronzes of Charente, by M OheanMU^The 
calculation of the heal of combustion of organic acids, Ihoir 
anhydrides and esters, by M, P L«ivioult. By assuming 
certain thermaj vAlues for the (CO OH). (C = C). 
(CO O CO), and (CO O C) groups, a general formula Is 
given for ^he heat of rombustion of the above nbmed sub¬ 
stances On ^50 cases examined, in 12 per cent, the 
approximation is within 1 per cent , In 20 per cent between 
1 and o 5 per tent , and in 6& pe^; cent within o s per cent 
u values —Rodbxrches on isoglucosamme, 

by M L Maquwfeinw, Isoglucosamme is reduced by 
^luni amalgam to two slereojsomenc bases, one being 
n-glucamme, the other d-ihonnaminc Isoglucosamme 
thus furnishes a new means of passing from the mannite 
to the sorbite senes —The action of chlorine on barium 
acetate, by M Albert OolaoM. A chloroacetate is formed 
of the composition [BaCl (C.H.O,)+H (C,H,OJ]-Solid 
;izo.rolounng matters derived frcmi a-amino^nthraquinone. 
k j Charles Lauth.—Study of some ancient samplet of 
bread An examination of bread Trom Pompeii, Aosta. 
.g>ptian tc^bs, and the lake dwellings of Ncuchatel, bv 
PuhM tectonic struaurff of th^ island.of 

i'lid 0/ the niueculdr contractions 

—by M. Victor Hwnrl. 
fr«^ Jb® Stimulation of nerves and muscles by discharges 

ronvutslons, b* M Nino a ‘ ' epilep .form 

driH, by MM J IE” 

RtaillM “ ™‘>‘«>Tanean ipring, by M Edmop^ 
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THURSDAY, NOV^BER 12. 1903. 

THE SCIENTIFIC WORK THE IMPERIAL 
INSTITUTE. 

Imperial Institute ■ Technical Reports and Scientific 
Papers. Edited by Wyndhani R. Dun&tan, M.A , 
F.R.S., with a preface by the late Sir Frederick 
Abel, Bart., G C.V O , K C B., F.R.S Pp, xlvii + 
613. (London : Imperial Institute, 1903 ) 

F the several purposes which the Imperial Insti¬ 
tute was designed to serve, there is probably 
none which has been leas regarded by the general 
public than that of scientific and technical research. 
Such work, however,^ was definitely one of the c^jects 
the advisory committee had in vUw when considering 
the proposed building some sevimteen years ago, for, 
as the late Sir Frederick Abekiuh recorded, this com¬ 
mittee was of opinion that thertnatitute would afford 
accommodation for cottiparin^ and examining samples 
by the resources of modern science." In the further¬ 
ance of this design there has been gradually evolved 
an expcrimegf|tal branch, which eventually became 
known as the " Scientific and Technical Department " 
of the Institute. At the present time the staff includes 
ten assistants under the direction of Prof. Dunstan, 
and the chemical laboratories enbrely occupy the upper 
floor of one wing of the Institute buildings, whilst the 
help of outside specialists, manufacturers, and com¬ 
mercial experts is invoked as occasion requires. 

How this department struggled into existence is 
described by Sir Frederick in the preface to the volume 
under notice. It is rather pathetic reading sometimes. 
There was a difficulty in making any start at all, and 
to satisfy the " eternal want of pence " afterwards 
was a harder task still. Hat in hand the committee 
had to go, begging for money hjerp and for professional 
help there, first getting, for example, " rupees to the 
value of 64I. 85. 2d " from the Indian Government; 
then a grant of 300/. from the Commissioners of the 
1851 Exhibition; next, " small gifts of money, and of 
some indispensable instruments " from such well- 
wishers as Sir Lowthian Bell and Dr. Mond; then a 
donation of loool, from the Goldsmiths' Compaay; 
and so on How pften, in those days, must the 
organisers have sighed for a sympathetic millionaire! 
Still —soivitur laborando —the thing was eventually 
done, and m 1896 the department, now on something 
like a stable footing, 'was taken in charge by Prof. 
Dunstan as director. 

For the subsequent maintenance of the laboratories 
thanks are largely due to the Commissioners of ihc 
Exhibition of 1S51. Acting with a wise liberality, the 
Commissioners in 1896 made the depar^entt a grant 
of loool. per annum dor a term of years, and td this 
was added a second ^mnt of a like amdunt two years 
later. In view of the work accomplUbedI this contri<i 
button of 2qooI. per apHum^ has been continuedi and is 
still enjoyed by the d^rtittent. , ^ 

One question, however, may naturally be asked in 
connection with this ^ti&tter. Shoyl^^not the Govern¬ 
ment, now that it lids taken ibe Institute under its 
wing, be Induced to the s<Sentlfic department* on 
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a permanent footing—or at least to become wholly 
responsible for its support? There appears to be no 
reason why the Commissioners of the 1851 Exhibition 
should still assist in carrying on the w6rk. ^ 

What has been accomplished by the scientific staff 
since 1896 is mainly set forth in the present volume. 
Part i. comprises a large number of technical reports 
upon various industrial products sent from India and 
(he Colonies, with the view of ascertaining their com¬ 
mercial value and whether there was likely to be any 
market for them in this country or elsewhere. Minerals 
of several kinds (including coal, day, iron-ores, and 
mica), fibres, oils, rubber, gums and resins, tanning 
materials, medicinal and food plants, timbers, and 
miscellaneous articles such as wines, aloes, and 
capsicums, have been examined and reported upon 
more or less exhaustively, with the practical result that 
in some cases a commercial demand has arisen for the 
article in question, and in others arrangements have 
been made for a regular supply of the substance, or, it 
may be, for its Improved pr^uction and utilisation. 
Especially noteworthy^ would seem to be the recogni¬ 
tion of Caesalpinta dtgyna as a tanning agent, and of 
Podophyllum emodt and Hyoscyamus multcus as 
sources of the drugs podophyllin and hyoscyamine 
respectively. 

An interesting paper on the coal resources of India 
IS Included as an appendix to Part i To those of us 
" who only England know," it may come as a surprise 
to learn that the coal output of the Indian collieries 
jn 1900 exceeded 6,000,000 tons, or about i/js^h of that 
of the United Kingdom Th quality the coal is 
generally inferior by about 20 per cent to that of this 
country, but on account of its cheapness it is largely 
used by steamships plykig in Indian waters, and the 
output has increased six-fold since 1S80. The supply 
is considered to be '{iractically inexhaustible Those 
amongst us whose geology is local rather than cosmo¬ 
politan will learn with interest that these immense 
Indian deposits arc all of much later date than our 
own Coal-measures, for they' occur in the Permian, 
Triassic, Jurassic, and even Cretaceous and Tertiary 
formations 

Iq Part ii are collected some thirty-fiv^ papers of a 
more purely scientific character. These embody the 
results of spe^al chemical researches upon various 
plant-constituents by Prof, Dunstan and his co¬ 
adjutors, and of investigations into a number of 
colouring-matters, chiefly by Profs. Hummel and 
Perkin. Readers of the Chemical Society's publi¬ 
cations will be familiar with most of these researches, 
all of which arc interesting, whilst some are of par¬ 
ticular importance. The investigations upon the con¬ 
stituents of Indian anjl American podophyllum, on the 
aconite alkaloids, and on cyanogenesis in plants may 
be specially indicated as good examples of the work 
which has been carrhd cAit In some cases—as, for 
instance, in the paper 5m the action of alkyl haloids on 
aldoximes and ketoximes—it is not quite clear how 
the chemical question involved was connected with Che , 
ipecial work of t}iiB ^ InstiiuCei "fkit no doubt such 
. general points would loCteit arise during the progress, 
of researches upon iMcCnens forwarded for 
ation. On the wholwhiso*" sc|ehdAe papers " 'sMce 
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one as being admirable descriptions of useful work, 
well conceived and ably execut^ 

, As a separate establishment the Imperial Institute 
tias ceased to eaist, and is now a department of the 
Board ch Trade In its time it has played many parts. 
It has exhibited nuggets to us, sold us cakes and ale, 
discoursed sweet music to our ears, and charmed our 
^yes with its fairy-lamps and coloured fires. These 
things have vanished, as have also many of the 
■splendid, but rather nebulous, generalities which we 
used to hear concerning the Institute’s prospects and 
probable influence as a factor in Imperial, affairs But 
at least the deflnite work of the scientific staff remains, 
and, presumably, such services as those now rendered 
will be more and more brought into requisition as 
time goes on It may well happen that Prof 
Dunstan's laboratory will~to paraphrase a remark of 
Huxley’s—become the forecourt of the temple of 
■success for some at least of the original aims of the 
Institute, whatever may be the fate of the remainder 

C. SlUMONDS 


DEUOmLOGY, 

The Devils and Evil Spirits of Babylonia. Vol, i. By 
R. C Thompson, M.A. Pp. ]xv + 2i2; with a plates. 
(London . Luzac and Co ) 

HE present volume is the first of two which Mr. 
Thompson intends to devote to a study of the 
evil spirits and devils of Babylonia, and it will, we 
believe, be welcomed by readers of many classes. We 
have been long familiar with the generalisations which 
writers are fond of making upon this fascinating sub¬ 
ject, but so far as wc know, no one has before 
attempted to give a systematic account of Chaldean 
demonology, and to add at the same time the reasons 
for the faith which is in him. Those who are interested 
in cuneiform decipherment will remember that some 
few years ago the Trustees of the British Museum 
^egan to publish a series of classified Assyrian and 
Babylonian texts, which they issued in parts, each con¬ 
taining 50 plates of text. The earliest parts contained 
all the material for the syllabary and grammar, then 
followed lists of words, and afterwards Mr. L. W 
King's edition of the Creation tablets. In the present 
year were published the sixteenth and seventeenth 
parts of the series, which supplied copies of all the 
tablets relating to "evil spirits,” "fever-sickness,” 
and " headache,” carefully made by Mr. R. C, Thomp-’^ 
son, and these are the sources of the materials which 
have been translated in the present volume. 

Mr Thompson gives transliterations of his cunei¬ 
form texts on the left hand pages, and English trans¬ 
lations on the right; this is an open and honest way of 
working, and we hope that English Assyriologists In 
general will follow his example. Nowadays the 
student demands facts, and the text is the greatest fact 
of all; no linguistic study can flourish upon bad found¬ 
ations, and in our opinion the work of the man who 
hides his texts, or only makes them partially avail¬ 
able for students, should be viewed with suspicion. 
£ven a bad text Is better than none, for at least 
workers in England, Franqi, and Germany can 
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correct it sooner or later. In the present cose the 
British Museum publishes the texts, and Messrs. Luzac 
the translations, and as each portion of the work is 
done by the same man we are able to ascertain our 
position from a scholevly point of view to a nicety. 

The publication of evil spirit texts, like so much else, 
ivas begun by the late Sir H. Rawlinson, K.C.B , and 
attempts were made to translate his copies first by 
Lenormant and secondly, by Prof. Sayce Sir H. 
Rawlinson, how’cvcr, only published selections from 
the great mass of cuneiform literature in the British 
Museum, and it follows, as a matter of course, that 
even where they could translate the texts, the con¬ 
clusions of Lenormant and Prof Sayce were based on 
incomplete and insufficient evidence. The subject of 
Chaldean demonology is at the best a difficult one, and 
we have no hesitation in saying that the earlier works 
on it rather hindered than helped the understanding 
of the matter Now that the tablets are joined up, and 
their right sequence found, it becomes clear that the 
Assyrian scribes were not so stupid as some have 
thought, and that there really was method in their 
madness. 

It Is to Mr. Thompson’s credit that ha has found out 
what the Assyrian method was in respect of the evil 
spirit tablets, and having found this his translations 
possess unusual value He will hardly, we think, 
claim to have settled all the difficulties which he has 
encountered, but there is little doubt that his present 
work will form the standard one on the subject for 
many years to come In the course of his study we 
find that he had destroyed a few ideals, and more than 
one favourite and popular theory. It was fashionable 
to assert a few years ago that the British Museum 
contained a tablet which bore on it an allusion to the 
Garden of Eden, but now that the fragment referred 
to has been put in its right order, we see tha( the text 
on It has nothing whatever to do with the Garden of 
Eden, and that the tree which was suppoied to be 
nothing more or less than the Tree of Life Is the fcuh- 
hanu plant, which grew in Endu, and was believed 
merely to possess magical properties. Mr. Thompson 
has taken great pains to thresh this matter out, and 
we think that he has proved his points very thoroughly. 
We can only hope that this exposure will deter that 
class of Assynoiogist which seeks for reputation and 
popularity by the finding” of "Biblical parallels ” 
from continuing its charlatanic practices More 
harm has been done to Assyrlology by such things 
than by all the mistakes which its followers, from 
Rawlinson down to Thompson, have made; for even 
the results which are certain have been discredited by 
many first-rate Semitic scholars who were unable to 
read cuneiform. 

Another important result of Mr. Thompson’s work is 
the proof that, au fond, the demonology of the Semitic 
peoples of Mesopotamia who uffgd the cuneiform system 
of writing is of Sumerian origin, and there is good 
reason to suspect that the greater part of Babylqnian 
psychology and eschatology were borrowed directly 
from their non-Semitic pr^ecessors In the country. 
This remark applies also to many of the beliefs which 
the Hebrews took over front the Babylonians their 
kinsmen. Want of space willlbdt permit die mention 
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of many minor points of interest in the volume before 
us, but we hope to refer to the subject again when 
the second portion of Mr. Thompson’s work appears 
Meanwhile, the boqk may be commended to all 
students of folk-lore, as well as to the Semitic philo¬ 
logist and anthropologist. 

UHE GEOMETRY. 

A Treatise on the Line Complex. Bv C. M. jessop 
pp. XV+ 364 (Cambridge. University Press, 1903.) 
Price 105 . net. 

HE systematic study of what is now called line 
geometry was begun by Plucker in his “ Ncue 
Geometne des Raumes " There was, it is true, a 
fairly complete theory of the linear complex due to 
Chaslcs and others before the publication of Plucker's 
work, and the geometry of systems of lines (con¬ 
gruences) has in some respects not progressed very 
much since the date of Rummer's celebrated memoir, 
but It was only after the idea of line coordinates had 
been introduced that the essential qualities of the new 
geometry were recognised 

In his treatise on the line complex, Mr Jessop has 
aimed at presenting the extensive investigations of 
German and Italian geometers in a form easily 
accessible to the English student of mathematics It 
has been found necessary to write an introductory 
chapter on the elementary methods of synthetic 
geometry that are used in the book; then the next four 
chapters contain the theory of line coordinates, in the 
general form introduced by Klein, and the linear com¬ 
plex A great portion of these chapters will be familiar 
to anyone who has studied the theory of forces in three 
dimensions with attention; the only omission that 
occurs to us is a number of easy exercises on the use 
of line coordinates, particularly in the ordinary 
Cartesian form, but this defect is partly remedied by 
an excellent collection of examples at the end of the 
book 

The theory of the quadratic complex is naturally the 
most important part of the book—the linear complex 
is too well known, and the higher complexes too 
difficult to deal with, to illustrate the methods of the 
subject. The author has devoted six ample chapters 
(vi -xi) to this theory. Chapter vi. deals mainly with 
the singular surface, which is remarkable in all com¬ 
plexes as being both the locus of singular points and 
the envelope of singular planes. Two proofs of the 
Identity of this locus and envelope are given, one de¬ 
pending on von Staudt's theorem concerning a tetra¬ 
hedron, and the other on infinitesimal properties. The 
first is particularly interesting although peculiar to 
the quadratic complex, because a tetrahedron being 
the simplest iorm of the singular surface, von StaudCs 
theorem la a particular case of a property of Rummer's 
quartic from which thOKresult follows; the other proof 
can be extended readily to any complex (chapter xvii.) 
The discussion of Kffmmer's quartic is the author's 
own, and will be very welcome to the beginner as being 
both elementary and direct. 

It is curious that an infinite nuipber of quadratic 
complexes have the same singular surface, the theory 
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being similar to that of con focal quadrics Such co¬ 
singular complexes are discussed in chapter vin , and 
by developing the idea of corresponding lines In 
cosingular complexes Mr Jessop has obtained some 
verv interesting and novel proofs. Another tfi.ipler 
deals with the beautiful classification of quadratic com¬ 
plexes, and contains an exposition of Darboux's proof 
of the fundamental theorem of VVeierstrass on the 
equivalence of quadratic forms 

In chapter vii an account of some special complexes 
is given, the greater part of the space being devoted 
to the tetrahedral complex; this complex was studied 
long before the introduction of line coordinates, and 
lends itself readily to synthetic treatment 

In another part of the book it is shown that a tetra¬ 
hedral complex can always be found which contains the 
(omplcte intersection of a quadratic complex and a 
linear complex Substantially this important result is 
due to Rummer, but the first complete account of it 
we owe to Caporali 

Only two chapters on congruences appear m the 
w^ork, this part of the subject is difficult, because the 
analytical methods arc clumsy when applied to such 
congruences as are, not complete intersections of com¬ 
plexes, and ihe purely synthetic methods of Sturm and 
others are extrtmely tedious Mr Jessop follows 
Rummer on the general principles, and only gives a 
detailed account of the simplest congruence, namely, 
that of the second order and the second class 

The hitter jKirtion of the book does not strike us ns 
being BO attractively arranged as the earlier parts, but 
the final ih.iptor on the connection of line geometry 
and differential cquationb is valuable as an introduction 
to Lie’s theories 

There is no doubt that the book will be a boon to 
a student of the subject, and fhat anyone with a taste 
for geometry will find much that is interesting and 
something that is new in it. J. H G 

OVR BOOR SHELF. 

Geological Rambles m East Yorkshire. By Thomas 

Sheppard, F G S. Pp. xi + 235; S3 illustrations and 

geological map (London : A. Brown and Sons, 

'903 ) 

This is a pleasantly written and altractivc guide to 
the geology of east Yorkshire, the work of a sturdy 
local geologist who shows himself to be master of 
his subject and of the literature past and present, 
ynder his enthusiastic leadership we are taken from 
Hull to the out-of-the-world promontory of Spurn 
Head, where we learn many lessons about recent geo¬ 
logical changes. Thence we are conducted north¬ 
wards to Withernsea and Hornsea, examijiing some 
of the finest sections in the Boulder-clay of Yorkshire; 
successive beds of drift with transported mollusca and 
Scandinavian rocks, deposits with local detritus, and 
others with rocks from the Cheviots and elsewhere. 
We see also lacustrine deposits and peat beds, remains 
of old lakes, of which Hornsea Mere alone appears 
to survive. Then we are taken on to Bridlington, 
noted for its shelly “ Crag," really a part of the base^ 
ment Glacial drift, which is now hidden ^hlnd a 
strong sea-wall The buried cliff of Sewerby, with its 
basement clay and older mammaliferous deposit yield¬ 
ing Elephas antiquum, hippopotamus, rhinoceros, 4c., 
claims attention From this we pass on to the fine 
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Chalk cliffs of Flamborough Head, beginning near 
Sewerby with beds which are rich in sponges and yield 
also Mnrsupites, and we continue along the headland 
to lower divisions of Chalk at Selwick^ Thornwick and 
BemF%3n, and finally to the base with its Red Chalk 
at Speeton Here, amid a region of landslips, we 
notice one slip on the part of the author (p 6i), where 
he refers to the Kcd Chalk of Cromer, meaning, of 
course, Hunstanton Ihe Speeton Clay, as unravelled 
by Mr. G W. Lamplugh, is duly described, from the 
Gault through the Lower Cretaceous which constU 
tutes the Speeton Clay proper, to the Kimendgc Clay. 
From this tract we are taken to the Corallian rocks 
of Filey Brigg, and on to Gristhorpe and Scarborough, 
where the work of Mr W. H Hudleston and Mr. 
Fox-Strangways, as well as that of earlier geologists, 
IS duly mentioned 

Thus all the Jurassic divisions arc in turn described 
as wc proceed along the coast, as the author takes us 
to the Lias of Robin Hood’s Bay, Whitby and Redcar 
He then brings us back to the Humber, discourses on 
the warp, which is material not carried down by the 
rivers, but derived from the waste of the Boulder-rlay 
cliffs and brought in by the tide From Hull again 
to Hessle we see more of Glacial drifts; we are taken 
over the Oolites of Brough and South Cave, and across 
the Yorkshire Wolds, the charms of which arc wril 
described, and thence wc come back to Holderness 

The work is admirably illustrated with photographic 
views, many of them taken by Mr Godfrey Bmglcy, 
and from its clear and accurate descriptions it is well 
calculated to rouse up and foster an interest m geology. 

Lm ProdiiUs colontaux d'Originr ammalet^Bihholh^quc 

Colomale) ^ H. J de Cordem^. Pp viii+196; 

illustrated (Paris; Bailli^re et Fils, 1903) Price 

5 francs, 

The object of the senes of which the volume before 
us forms a part is to bring before the French public 
in an interesting and popular style the origin of the 
foreign food supplies and products used in the arts 
and commerce, and more especially those which are 
yielded by their own colonics The idea is an excel¬ 
lent one which might well be copied in this country, 
and, so far at any rate as the present volume is con¬ 
cerned, the Colonial Institute of Marseilles, to which 
the series owes its conception, is to be congratulated 
on the project, 

The author of the present volume divides his subject 
into two main heaciings, the one including foreign 
food supplies and the other nil colonial products of 
animal origin employed in French industries and arts 
As regards the first section, attention is comentrated 
in one chapter on the manufacture of beef-essence in 
Madagascar and New Calcdoni.'i, while the second, 
and much laigcr one, is devoted to fish and fishing, 
and such special products as edible swallow-nests, 
bdehe-de-mer, &c The most valuable fishery appears 
to be that for thunny on the Tunisian coast, the con¬ 
cession for which is let to Count Ratio for forty years 
dt an annual rent of 5400 francs The most remark¬ 
able fishery at Tunis is that of octopus. Poor food one 
would think; but it appears that in Greece and Crete 
there arc two annual fasts, during which the con¬ 
sumption, not only of meat, but of fish and the flesh 
of all animals “ having blood is prohibited." As the 
octopus is not considered to come within this prohibi¬ 
tion, it forms, in a dried condition, an importelnt food 
supply during the seasons in question 

As regards the second and much larger section of 
the work, limitations of space render anything 
approaching a detailed notice an impossibility. ft 
must sifffice, therefore, to state that this section is sub¬ 
divided into three groups. Under the first, which in¬ 
cludes products uM in leather and textile manufac- 
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tures, as well as for dress and ornament, are classed 
silk, hides, furs, hair, wool, feathers, ivory, coral, 
sponge, tortoiseshell, mother-of-pearl, homt &c. In 
the second group are ranged wax, fat, oil, gelatin, and 
perfumes; while the third and last group is devoted 
to resinous products, such as lac, and the ayes afforded 
by the cochineal insect and other animals. 

While congratulating the author on the amount of 
information he hiis conveyed in a small space, and on 
the interesting manner in which this is described, we 
venture to think that the illustrations, some of which 
are too large for the pages, are hardly up to modern 
methods and requirements R, L 

A Text-book of Botany. By Dr, H Strasburger, Fritz 
Noll, H. Scnenck, and the late A F. W. Schunper, 
Second edition, revised with the fifth German 
edition, by W H Lang. Pp ix + 671; with 606 
illustrations, in part coloured. (London - Mac¬ 
millan and Co , Ltd , 1903 ) Price 185. net. 

The new edition of the English version of the ” Bonn 
Text-book ” is based on the fifth German edition. It 
marks an improvement on its predecessor, and is 
' brought well up-to-date as regards the text, whilst we 
also note an improvement in the figures, some of the 
older illustrations having been omitted or replaced by 
better ones. The coloured representations, however, 
do not strike us as very useful, and we would have 
willingly seen them disappear 
The principal innovation in the present volume 
consists in the inclusion of n bibliography, which, 
without pretending to be complete, cannot tall to bq ^ 
of use to the serious student who wishes to And 
about the literature of the science. 

The popularity .already enjoyed by this treatise (in^ 
spite of defects inherent in any attempt to compress^ 
a big subject into the narrow limits of a single volume) 
IS well deserved, and Dr. Lang is to be congratulated 
on the excellence with which he has carried out his 
share in presenting the book to English students 

Bacteria in Milk and its Products By Prof H W 
Conn, Ph D Pp vii + 306. (London * Rebman, 
Ltd , 1903 ) Price 6s. net 

This little book ^ives an excellent account of the re¬ 
lation between milk and its products and bacteria and 
allied organisms It is written in simple language, 
and might be read with profit by those engaged in me 
" milk " industries who have had little scientific train¬ 
ing After a few introductory pages upon the nature 
of bacteria, the bacterial contamination of normal 
milk is discussed, ani^ plain directions are given for 
its reduction, milk vessels, water supply, milking, 
cooling, and the sanitary control of dairies being all 
dealt with The various fermentations that occur in 
milk, milk from diseased cows, the sterilisation of 
milk, cream ripening, artificial starters, butter and 
cheese, are some of the sulnects considered in later 
chapters, and the book concludes with directions for 
the bacteriological analysis of milk and for some of 
the simpler cdiemical determinations. A full biblio- 
f^raphy is appended, but the titles are too contracted; 
in many instances it is difficult to recognise the publi¬ 
cation to which reference is made, 

R. T. Hewlett. 

Junior Algebra Examination Papers. By S. W. Finn. 
Pp. VI + 87. (London : Methuen and Co., 1903 ) 
Price IS. 

The seventy-two examination papers contained in this 
little book are modelled on questions set at such school 
examinations as the university locals. The questions 
are mduated, and full answers are supplied. A 
useful ta^le of contents enables the teacher to discover 
rapidly the scope of the different test papers. 
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LETTERS TO THE EDITOR. 

(Tftc Editot does not hold himself fesponstble for opiniotn 
eMpressed by his correspofidents Neither can he undertake , 
to rciurn, or to correspond with the writers of, vejecied 
manuscripts intended for /hu or any other part of Nature. 
No notice is Cabeii 0/ anonymous communications 1 

HykiOB-Hlttitei. 

In the Times of October a8 there appeared, under the 
signatures of Prof J M Mackay, of Liverpool University, 
and Messrs Percy Newberry and John Garstang, a letter 
on an important arthsological subject, entitled " Etruscan 
and Hyksos—a Hittite Clue ’* The object of this letter 
appears to have been to pikiVe a culture-Lonncction in the 
second millennium, d c , between the Etruscans in Italy, the 
Kheta or '* Hittltes ” m Asia Minor and northern ^yna, 
and the mysterious Hyksus or " Shepherd Kings '' who in¬ 
vaded Egypt, and usurped its government between the 
thirteenth and eighteenth dynasties 
The subject js, of course, one of considerable interest, 
and the theory is a suggestive one, but readers of the 
Timer would hardly guess from the tenor of this letter that 
the theory enunciated m it has been well known to all 
archsologists for the last fourteen years at least I In fact, 
ths theory was adumbrated by severaL workers in the field 
of Oriental arch^logy before it was hnally thrown into 
a concrete form and placed before scholars by Kathor A C 
de Cara, in the year 1889 As expounded by this learned 
Jesuit, the theory 15 simply repeated by the three writers 
of the letter already mentioned , hardly any original addi¬ 
tions are made, and these are not of a ihararter to com¬ 
mand the adherence of students Foi example, it is 
suggested, though not definitely said, that the well-known 
company of immigrants from Asia depicted on the walls 
of the tomb of Khnemu-hetep at Beni Hasan was a parly 
of ** Hittltes " Unluckily, however, these people are 
Semitic in feature, and the name of their chief, Abesha, is, 
judging by all analogy, Semitic Now we are quite certain 
that the features nf the Kheta, and their names also, were 
non-Semicic This Prince Abesha, the writers of the letter 
say, IS entitled the ruler of a foreign (mountainous) 
land—the Sinaitic deserts, it has been lyinjectured, to the 
south of Hebron, where Ilitlile and Semite had intenourse 
and intermarriage m the age of the Patriarchs Here 
an unwarr-intable assumption, and even this is not original, 
has been made, for there is no proof that the " ihildren 
of lieth," who In the Bible arc said to have lived near 
Hebron, are of the same rnce or nation as the llittim of 
northern Syria, who are terlamly to be identified with the 
Khatti of the Assyrian records and the Kheta of the 
Kgyptian monuments, who were undoubtedly the builders 
nf the great sanctuaries of Bughaz Koi and Evuk, and to 
whom the inscriptions luininunly called llitlile '* be¬ 
longed 

'Ihe Writers of the letter also fiftow lunfusion of though I 
in the following matter Aftex staling that in the statues 
of Queen Nefert and Amenemhflt 111 u clear Mongolian or 
Turanian strain is visible, and noting that " she wears on 
her head a horse-shoe-like attire, he a pigtail to his wig," 
they go on to say that the stitucs which the llyksos made 
or usurped are Mongoloid, " Turanian on a Semitic stock, 
Hittlte-Semite." The conclusion seems to be that these 
" Mongoloid '* Hyksos had appeared in Egypt, and had 
assumed Its government before the reign of Ainenemhat HI , 
but the statues referred to are well known to belong to the 
reign of Amenemhat, and were usurped by the Hyksos, 
therefore we have no proof whatever from the statues that 
the Hyksos were Mongols, and from this it follows that 
the " Mongoloid '* Nefert and Amenemhat HI cannot be 
proved to be Hyksos-Hittites Further, the idea that the 
statues of Amenemhat's reign are Mongoloid at all is a 
pure matter of opinion, on which many archseulogists would 
differ from the writers of the letter The horse-shoe head¬ 
dress of Nefert Is an ordinary Egyptian woman's wig in 
the fashion of the twelfth dynasty, and Amenemhat's pig¬ 
tail IS no proof that he was a Mongol, it might just us 
well be argued that Frederick the Great' was a Mongol 
because he wore a pig-tail 

So much for mistakes. It Is a matter for surprise (hat 
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three writers who thought fii to send a comnuinicalion to 
the Tones on an important an hicological matter should 
have been, as it appears, tulalK unaware of the long 
priority of another writer in the uhule field of whiih Iheir 
letter treats^ 

Telegraphic DiBturbancee in Spam on October 31, 

Os Saturday, October 31, the telegraphic tommuniiation 
was interrupted almost from morning until late at night 
Ihe^ first sign of the perturbation was observed at qh 30m 
in the morning (W E T ) in the form of conlinuous currents 
along nearfy all the lines that start from Madrid At first 
it was thought that M)me leakage from a cable in the 
vicinitv of the Central Office was the cause of the pheno¬ 
menon, but on making inquiries it was ascertained that 
the same occurrence was observed in Cordoba, in the line 
11 Malaga At the same time the cable from \'igo to 
Linden was rendered useless, and at Lisbon the phenomenon 
was observed at some moments in whuh the situation was 
normal at Madrid Ihc maximum intensity took place 
between ish 3am and i5h ; at aih the phenomenon had 
pearl) ceased 

During the first hours of the evening the currents were 
LunlinuouB for periods of twenty to thirty minutes in some 
of the wires, for instance, in those of Vigo, at ash the 
current in the Corufla wire was continuous during 3m , at 
ih 45;m of November 1 the current was also continuous 
in the Bilbao wire At 3h aom the cable frofn Cadiz to 
Tenerife in the Canary Islands remained perturbed so 
strongly that the clerks made the contact with the earth 
t) avoid the discharges 

At igh communication between Madrid and Burdixis 
was re-established, informatinn received at the Central 
Office stated that the cable from Senegal to Noronha was 
disturbed In Spam, m some lines running approximately 
east and west, the phenomenon was not observed, namely, 
in the coast of Andalusia, from M 41 aga to Almena, but in 
the line from Mdlagii to Granada, which runs roughly to 
the north, the perturbation was \ery marked, also in the 
more north-easterly line from Granada to Murcia. These 
thiee lines are approviniately of the stiine length In the 
irntre of Old Castile, in the transversal line from Aranda 
to Ariza and to Valladolid, nothing abnormal was observed , 
meanwhile, in the general line that runs north-south, the 
disturbance prevented all corniiiiiriication In the provinces 
of Cuenca and Extremadura, the lines of which run approxi¬ 
mately east and west, the loniiiiunLCdliQns remained un- 
iiisturbed 

The night was clouded, so that nothing could be seen 
of an aurora borealis, even if a display occurred 

\i GUSTO Aiicimis 

Tnslituto Central Mcteoroldgrio, Madrid, November 3. 


The November Leonids 

fiiLiiE appears to be little prospect of a brilliant recur¬ 
rence of the November meteors on al>out November 15 ncxi, 
though the moon will offer little impediment, being past 
the lust quarter Ihe parrnt comet returned unobsi rved 
to perihelion in the spring of iKqg, and is now far on ils 
outward journey, beyond (he orbit of Jupiter, so that any 
metiHirs appearing this ye u must be at a vast distance 
from the suppo^^ed derivative body I here is evidmcc, 
however, that minor groups circulult* along the orbit, and 
tli.it these arp sufficiently 1 ondensni lo produce pretty rich 
showers in reriam years, lOi in 1870 168H, &c 'Ihe system 
or stream is no doubt a continuous one, for every year at 
Ihe middle of November some ineteors of the swift, streak¬ 
ing class are seen shooting from the radiant in the 
" Sickle " It IS obviously necessary b$ a means to inircasr 
our knowledge of the shower, to watch for Ihe display 
annually, and lo record the time of its maximum and the 
observed horary number of its meteors 

Ihc position of the radiant has been frequently deter¬ 
mined in past years by eye-entimated meteor-tracks, and it 
now remains to obtain same further photographic records 
so that this feature may be more precisely ascertained It 
IS cutious that the mean place of the radiant resulting from 
eye observations of meteors is nearly two degrees west of 
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tha centre indicated by four photographic determinations 
of the radiant, the relative places being :— 

Rullint Polni 

From eye observations i49°7+as°7 

photographic trails ... i5i°5+aa°a> 

Though there are now some hundreds of eye-estimated 
radiant points of this shower available for comparison, the 
resulting average place is not likely to be as accurate as 
the few positions obtained b> photography. But even the 
centres derived from the latter method do not exhibit abso¬ 
lute agreement, the dilTerence amounting to more than one 
degree in two of the cases 

It is hoped that the shower will be specially looked for 
on the mornings of November 15 and 16 if the atmosphere 
is favourable. W. F. Denning 

Leaf Decay and Autumn Tlnte. 

Tub leaves of our forest trees at the period of the 
autumnal fall are not similar as respects the londition of 
vitality which they then have reached, that is to say, while 
some still retain their green colour and drop off, as it were, 
mechanically, the majority exhibit a change of coloration 
and are apparently dead or more or less decayed The 
relation between these stages of vitality or decay and that of 
the particular colour (r^, yellow, or brown) which the 
autumn leaves assume may be so far demonstrated by a 
critical scrutiny of certain constituents of the mineral 
matters (ash), especially the silica and lime, which they 
enclose at the very moment when this special and character¬ 
istic colour Is displayed. In order to present to view this 
order of thought, the following tables of ash analyses are 
drawn up, the percentages being calculated on the red, 
yellow, or brown leaves with their petioles dried at 100° C , 
and on the ash minus charcoal — 


Leaves whtch become Hed in Autumn 



PsTCQUlima 

' CofimiuenteorihcBih 


of uh 

[ SiOfl 

CiO 

Norway Maple 

10 S 

87 

44 

Wild Cheny . 

n 

3‘3 

35'3 

Rowan 

8-6 

J “4 

41 4 

Scarlet Oak (Qumiu cecnnea) 

4-8 

3 

51 

Dogwood . 

II 3 

9-3 

45 5 

Elder . . 

13 7 

4'5 

29-9 

Leaves which become Vellow or Brown m Autumn, 


Fereanlaga 
of Bkh 

Conmltuenu of ihe uh. 


SiOa CaO 

WychElm ... 16 S 38 8 40-8 

Sycamore 12 1 207 41 p 

Oak {Quenus nrfiur) , 6*35 13 44 

Peech . 63 93 32 6 

I^h . . . 4'6 19 4 37 

Woeping Willow 10*3 109 37-5 

PopLr 9 7 a3 35 a 

Hornbeam. 12 5 42-2 24*4 

Linden. 89 22 2 35 

Assuming that a heavy ratio of total ash and of silica 
therein is an indication that the life of the leaf is practically 
exhausted and its physiological energy at an end, we may, 
in View of the foregoing tables, consider two cases —(1) 
where the percentage of silica is under 10 per cent., and 
(a) where the percentage of silica is 10 per cent, or 
more It will be at once observed that every one of the 
leaves which turn red In autumn belong to the former 
category, while ul) those exhibiting yellow or brown tints 
and shades belong to the latter. This state of affairs would 
seem to hold go (3 universally, provided only that the other 
conditions of phenomena are equal. Hence a few other 
examples, such as the birch, the leaf of which, generally 
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I vellow, is occasionally dashed with red, or the ash-tree, the 
leaf of which has a small percentage of silica but a high 
percentage of ash, are omitted from the hits. Once upon 
a time 1 found some hazel leaves, which were almost as red 
as those of a wild cherry, to contain only about 9 per cent, 
of silica in the ash (whereas, according to De Saussure, It 
holds even as early as September ao, 22 per cent, silica) 
With regard to the exceptional instance ot the yellow and 
never ash-tree Inf, every plant analyst is aware how 
prune its tannic chromogen is to be, in certain circum¬ 
stances, the precursor of a very dark brown shade, such 
tis no other tree of our woodlands (except, perhaps, the 
holl)) ever approaches. Eminently interesting and instruc¬ 
tive IS the contrast shown in the tables between the two 
maples as well as between ' the scarlet oak (Quercus 
coccinea), the magnificently tinted denizen of the American 
forest, and our own British oak (Q rohur), yellow and 
I russet in autumn. It is known that the leaves of American 
maples, &c , cultivated in Europe do not exhibit such 
marked changes of colour, 1 e, to rich deep scarlet, orange 
scarlet, deep rich purple, rich orange, dark crimson, &c., 
as they do in their own country The causes of this differ¬ 
ence are now pretty much made manifest. The soft, mild 
and yet glowing climatic conditions of the American woi^- 
lunds sustain the vitality of the deciduous leaf to a degree 
not possible with us, we arc rarely blessed with an Indian 
summer in the fall, The mineral matters flowing to the 
dying leaf flow in a quantity directly proportionate to the 
decay of its vitality 'ihere is a drainage of substances 
(especially of silica) from the living portions of the arboreal 
organism to the dead and dying parts thereof In such of 
our leaves as can resist the rigorous climatic seventy, 
their vitality is so far sustained that the normal process of 
de-assimilatinn (the development of coloured pigment from 
tannic chrotnogen) is not impeded, though never so com¬ 
plete and splendid as in the glorious forests of New England. 

ratierdaie, Westmorland F. y. Kkbgan 

Vanation of Aimoapberlc Abaotptlon, 

With regard to Prof Langley's letter on the abnormal 
atmospheric absorption (p 5) some observations of a 
different nature may be of interest. 

Both this year and last 1 was photographing in Switzer¬ 
land, using a Wynne meter for timing my exposures In 
1902 1 found that the time required to darken the sensitive 
paper on a sunny day, at an elevation of 11,000 feet, was 
one second This year the time, under exactly similar con¬ 
ditions, and using the same batch of paper, was three 
seconds, lhat the difference was not due to the paper 
being stale is shown by the negatives being equally good 
in the two cases 

'Ihe maximum sensitiveness of the paper is for blue light; 
yellow and orange do not affect it, it was exposed under 
u glass plate about 3 mm. thick J Talbot. 

riarrow-on-the-Hifl, November 7. 

Rocket Lightning. 

Mr J. Ewen Davidson (98 Banbury Road, Oxford) has 
directed my attention to his letter in Nature, vol xlvli 
p 58a, describing auroral appearances associated with a 
thunderstorm witnessed by him in Queensland, of which he 
was reminded by the letters headed ^ Rocket Lightning " in 
your issue of October 2a, p 599 Comparison of the two 
accounts is interesting, but the phenomena appear to me 
not to have been identical Mr. Davidson says what 
struck him most in the recent account was tha description 
of a misty cloud above the low bank of thick cloud. In his 
own case there was a very thin misty condensation over the 
thunderstorm, extending to an altitude of 40° or 43°, and 
" the rosy light phenomenon and the streamers only shot up 
to the upper edge of this misty condensation.’^ He says, 

“ 1 did not mention the misty condensation In my letter to 
Nature, as 1 did not then connect the two, but thought it 
was a mere coincidence, the one slightly veiling the other, 
but that there is a connection is now evident." " Both 
observers were practically looking upon the upper edge of 
a thunderstorm at a distance, and in both cases there was 
the misty appearance above it, with the oomparallvely slow' 
upward moving light phenomena " J. D. Everett, 

11 Leopold Road, Ealing, W., October 29. 
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£«ploiiV« AcilQD of Lighloinf. 

Tm following particulars of the circumstances attending 
a lightning Abm are perhaps worth recording. 

A cedv tree (deodar) 50 feet hl^h stood at a distance 
DOnuderably less than Its own height from a house at 
EngleAeld Green. The Udy of the house was sitting watch¬ 
ing the storm, but In such a position that she could not 
see the cedar, but could see a large part of an Araucaria 
4the conmion " monkey puzzle ") just outside her window, 
and only 30 or 40 feet from the cedar While watching 
this tree the lady saw, as she thought, a rod" or 
" stick " of Are come crashing down through its branches 
—fixating them down so that she distinctly saw them re¬ 
bound. This was accompanied by a fearful noise as of a 
thcMisand pistol cracks, beside which, however, the lady 
had an Impression of hearing the branches of the Araucaria 
beating together, and immediately afterwards a cloud as 
of steam rose from the lawn on which the trees stood 
ft was found that the cedar tree had been wrecked entirely 
About 15 feet of the top was broken off, and apparently fell 
straight down—sticking in the ground almost vertically— 
close to the stump of the tree The mam portion of the 
trunk, to about 4 feet from the ground, was roughly split 
in two—falling right and left—one half being further burst 
Into several pieces. There was the usual " smell of 
sulphur,'* but no sign of scorching on cither of the trees. 

A gentleman who saw the flabh from a distance of about 
one-third of a mile noted that it was a straight (non-forked) 
flash from a small cloud low down. Other observers noted 
flakes of B Similar character during the same storm. 

The cedar tree was in vigorous growth/ full of sap, and 
well above its immediate surroundings, hut there were elms 
and a lime tree of greater height within fifty yards of it. 

The movement and the " fire ** In the branches of the 
Araucaria seem to me to suggest an electrostatic elTect—a 
side splash—rather than the mere reflection of the flash 
which struck the cedar Could the beating down of the 
branches be explained as the result of the sudden pulse In 
the air’ What produced the cloud of “ steam "? It would 
be interesting to have the opinion of an authority on light¬ 
ning discharges with regard (0 these points 

R A West 

Ordnance College, Woolwich, October ay. 


The " Sky-coloured " Cloudi 

During this summer 1 have seen only one display of the 
" sky-coloured '* clouds, or “ night-shinmg clouds *' as thp 
late Herr O Jesse used to call them It was on July 8, 
and was a bright display, the brightest I have seen for some 
years It is rather singular they did not appear on other 
occasions so far as I have observed, and no mention of them 
has been made In your periodical It may be that now 
Herr Jesse Is deceased there has not been such a good and 
systematic watch maintained as formerly, or else, if they 
have been observed abroad, nptices have not been copied 
into English papers. Whether 4hc bnlliancy of this one 
display was connected wilh the erdptions In the West Indies 
IS B matter of conjecture Tne volcanic dust continues to 
bo very visible jn the sky in producii^ the great corona 
round the sun all day T W Backhouse. 

West Hendon House, Sunderland, October 26. 


THE GEOLOGY OF VANUA LEW ^ 

'^ANUA LEVU, one of the two principal islands in 
* the Fiji archipelago, according to Mr. Guppy's 
surnmary of previous investigations, has receivea less 
notice than VitI Levu, or even some of the smaller 
islands. The late Prof. Dana made a small collection 
of its rocks In 1840, and published some observations 
on Its geology. It was visited in 1S78 by Mr J. 
Horne, of Mauritius, but no collections were made by 
him, by the Challenger, or by investigators under the 


^ "ObBomiloni of a Nalunlht In the Pncllic between 1806 and 1B99 " 
By H R Guppy, M.B., F R S E Vol I Venue Lcviu FijL Pp xix4>3Qa , 
dlutrachui^ and mop (LAndon Mumlllu end Co , Lid , New York . 
ThelieemillanCw, im) Price 151. net 


direction of Prof. A. Agassiz, so that it offered a very 
promising field of research, which occupied Mr, Guppy 
for two years The results, so far as concerns its 
geological and general physical features, and the 
petrology of its rocks, are described in the ^sent 
volume, with reproduced photographs and other illus¬ 
trations. 

The long irregular outline gf Vanua Levu contrasts 
strongly with the comparatively rounded one of Viti 
Levu ^ Its length is about ^8 miles, with a breadth 
averaging 15 to 20 miles, its estimated area beuig 
about 2400 square miles, nearly ecjual to that of the 
county uf Devon, while its maximum elevation is 
almost 3500 feet Both this island and Viti Levu nse 
from a submarine plateau, in shape a broad irregular 
ring, broken in one place An elevation of les^ than 
100 fathoms would convert the whole area into one 
great mountainous island, pierced on the southern 
side by a fjord more than 200 fathoms deep This 
platform Mr. Guppy considers to have been built up 
from the deeper ocean floor by submarine lava flows 
and associated deposits, and Vanua Levu as a compo¬ 
site island, formed, during a long period of emergence, 
by the union of a number of large and small islands, 
the products of submarine eruptions. The process 
probably began in the later Tertiary period, and 
volcanic eruptions have now ceased, but hot springs arc 
not uncommon, though limited to regions where basic 
rocks occur. They are also restricted ill vertical range, 
for they have not bten found above the 300 feet con¬ 
tour line Their temperature mostly ranges from 100® 
to 150® F , reaching 180® only in one case, the latter 
gioup precipitating siliceous sinter. Mr. Guppy 
thinks these springs arc largely sunolied by the ** soak- 
age " of the heavy rainfall in the mountains, if so, 
there must be rapid local rises In the underground 
temperature A submergence of 300 feet would bring 
the sea over a considerable tract, chiefly basaltic plains, 
w'hich are obviously continuous with the submarine 
plateau One of 1000 feet would greatly reduce and 
indent the remaining axis of the island, while 800 feet 
more ivould convert it into a few scattered islets, which 
would represent the nuclei of the present composite 
V rinua Levu. This mode of building accounts for the 
irregularities of its phys1c.1I structure, in which respect 
it contrasts markedly with the other large island, Viti 
Levu 

Proof of this great elevation is found in thg occur¬ 
rence of muds and tuffs with marine organisms up to 
at least 2000 feet above sea-lcvel. Shelly and foram- 
inlferal limestones, composed, as so often in tropical 
islands, partly of reef ddbris, partly of more or less 
broken shells of Mollusca, partly of Foraminifera, 
occur up to a height of xioo teet, and they sometimes 
overlie palagonitc tuffs and clays, also foraminlferal 
Pteropod ooze, containing a large amount of pala- 
gonitic debris, is found up to about 500 feet, but 
volcanic muds, which arc very .ibundant on the 
basaltic plains in association with the lava flows, reach 
the former elevation, while tuffs, sometimes aggloti^cr- 
atic, may be traced up beyond 2iHXi feet—all these con¬ 
fining Foraminifera An instance of these deposits 
Is shown in the illustration Raised coral reefs are not 
very common, and appear to be limited to n vertical 
range of about 100 feet above sea-level, so that In this 
resfiect Vanua Levu contrasts strongly with Viti Levu. 
But Mr. Guppy thinks this scarcity to some extent the 
result of denudation, for he has found siliciffed corals, 
representing reef-forming types, lying about on the 
surface, abundantly in some places, together with 
nodules of chalcedony and other siliceous concretions 
These, however, do not more than double the vertical 
range, so that during the actual building of the 
island circumstances were not favourable to reef- 
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foimation. It is possible, as Mr. Guppy explains, that memory, for they introduce th^ perplexities pf gibberish 

the island even now is slowly rising’. without attaining the simplicity of mathematical 

A considerable part of the volume is devoted to the symbols. Palagonlte is very abundant at Vanua Levu, 

petrology of Vanua Levu Plutonic rocks occur, “ from the sea border to the mountain top." Mr. 

though on a smaller scale than in Viti Levu. These Guppy discusses at some length the origin of this sub- 
are norites (hypersthene-gabbros) and a few diontes stance, coming to the condusion^ that it is usually 
(without augite). The rest of the igneous rocks are associated with basalt of an ophitic or semi-ophltic 
volcanic, con mating of olivinc-basalts, augite-andesitcs habit, is likely to be formed extensively on the suriace 
with nnd without hypersthene, and acid andesites pass- of submarine basaltic flows, and is a vitreous conditltm 
ing into dacites, in which sometimes the ground-ipASS of magma that remains fluid after the mass of the rock 
exhibits a folsitic structure Mr Guppy's careful study has solidified. An exceptionally hydrous state of a 
of these is a valuable addition to knowledge, though basic magma would probably be very favourable to the 
the volcanoes of Vanua Levu have not yielded any rock formation of palagonite, but whether the proposed 
of exceptional interest. But we think he lays too petrological relation will ,hoId generally good is 
much stress on varietal details, and that his " orders, perhaps doubtful 

suborders, genera and siibgcnera " have often no more But in expressing dissent on a few points, which 
than a specific value, and that he attaches too much are really of minor importance, we gratefully acknow- 
classiflcatory importance to the presence or absence of ledge that Mr. Guppy has accomplished a very 



Fia 1 —MbenuthB. Agglomeraleft on tuffi, &c , coniAinlns Forammilen uid Puropodv, now iioo fact obovi loa-level 


phenocrysts (to follow him in using this modern petro¬ 
logical slang-word). They have an important relation 
to the history of the rock, but not very much to its 
chemical composition, and thus to its position among 
the magmatic products of the earth. A porphyritlc 
rock IS a “ rock with a past,” which a non-porphyritic 
rgek either is free from, or successfully conceals. Mr 
Guppy has ” gone one better ” than most modern 
tcrminologists. Throughout his descriptions he talks 
of felspar-lathes, meaning thereby the mtcrolilhs, 
generally called lath-like In English a lath means a 
long blade-like strip of w'ood, used, for instance, in 
ceilings, and not inaptly designating microliths of fel¬ 
spar, especially plagioclastlc, while a lathe is a machine 
for turning wood, Ac We doubt also whether the 
formuin which Mr Guppy employs to summarise the 
characters of his rocks will be anv real help to the 
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laborious and often difficult, if not dangerous, task, 
and that his book, when completed by accounts of his 
botanical and other work, will be a most valuable 
addition to our knowledge of this group of islands and 
to the past geological history of a large area In the 
Pacific Ocean T G. Bonnbv. 


ELECTRIC CONVECTION.' 

T his paper closes in a satisfactory manner an im¬ 
portant controversy It follows from the views 
of Faraday and Maxwell that a charge of electricity 
when in motion produces a magnetic field in its 
neighbourhood It is this effect on which the modern 

I "Rrchcrcliai Con trad iclmrei lur I'Effei mngne'ique de U ConTCtillO" 
dlPctrtquQ " Par MM Harold Pender ei Vlcior Crtmieii i/ountai d* 
\ Phyjtquff Seplember, 1903 ) 
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electron theory of electric action rests; its experimental 
verification is vital to the theory, and, indeed, to the 
whole of the recent views, of the origin of electric and 
magnetic forces. 

A method of testing the existence of the effect is 
given by Maxwell in his Electricity and Magnetism," 
and was first put into practice, with some modifi¬ 
cations, by Rowland in 1876, The experiment, earned 
out in Helmholtz’s laboratory, proved to the satisfac¬ 
tion of ?Ielmholcz and of Maxwell that the effect 
existed; this consisted in rotating a charged disc of 
gilded ebonite near an astatic magnetic needle and 
observing the deflection. This was very small, from 
5 to 7>5 mm,, but it agreed with the amount expected 
From the theory. In i88j Lecher attempted to repeat 
these experiments, but with negative results; Kontgen, 
however, in a retsearch having another object, obtained 
the same effect from a moving charge as Rowland had 
done. In 1880 Rowland and Hutchinson took the 
matter up, and, modifying the apparatus, obtained 
results which appeared to establish the convection of 
an electric charge on a moving conductor without a 
doubt. 

In 1S97 Cr^mieu began his experiments If a 
charged moving conductor produces u magnetic field, 
a charged conductor at rest in a varying magnetic 
field should be subject to mechanual force. Cr?mieu 
failed to detect this force in an experiment arranged 
for Its measurement, though, accoraing to calculation, 
it ought, if existing, to have been easily measurable 
He then attempted Roi\ land's reverse experiment, the 
detection of the magnetic field, but modified entirely 
and in an ingenious manner Rowland’s arrangement 
Imagine a coil placed in close proximity to the rotating 
disc, the planes of the two being parallel, and let 
the ends of the coil be connected to a galvanometer 
On charging the disc a magnetic field is produced 
near the coil, if the Faraday-Max well views be true; 
thus a current is induced in the coil, and a throw 
of the needle of the galvanometer is the result. 
Then by arranging to charge and discharge the 
disc alternately, and by means of a commutator 
to reverse the galvanometer connections suitably, 
the throw becomes a permanent deflection the 
amount of which con be calculated These experi¬ 
ments Crdmieu carried out with consummate care, and 
the result was negative The needle remained at rest, 
there was no such thing as electrical convection 
This fact he verified apparently by several ingenious 
modifications of his apparatus and his method, always 
with the same result, and when at the Glasgow meet¬ 
ing of the British Association he gave an account of 
his work, probably no one in the room except himself 
accepted his results, but no one, and the critics were 
both acute and numerous, could find the flaw. 

Meanwhile, Rowland had returned to the defence of 
lus position ; it was almnst the last piece of work he 
undertook, and just at ihe time of Cr6mieu’s visit to 
Glasgow, September, 1901, there appeared a full 
account of experiments in the John«i Hopkins Labor- 
-itoiT by Pender, who, adopting Cr^mieu's induction 
method, again vorificd Rowland's result From the 
observations a value can be found for the velocity of 
light, and Pender found it to be 3 05 x lo’** cm per 
second, a value sufficiently near to the truth to 
establish beyond a doubt the theory of the measure¬ 
ments. This was verified by further work published 
early this year; meanwhile, Cr^mieu continued to 
obtain his negative results 

Such was the position when Pender was invited to 
Paris to repeat, in the splendid laboratories of the 
Sorbonne, and In conjunction with Cr^miou, the ex¬ 
periments he had made in Baltimore. ^ Funds were 
provided, in part bv the Carnegie Institution, in part 
by the Institute of Franco, and the two experimenters 
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set to work together, and with the same result— 
Pender verified Qic Faraday-Maxwell theory, Cr^mieu 
disoroved it. 

Experiments were then made on the direct m^netic 
effect, repeating but with some modifications 'm meet 
objections of Cr^mieu, Rowland’s onginal experi¬ 
ment These, again, led to the result that a charged 
surface moving in its own plane produces a magnetic 
field; the very sensitive and permanent astatic system 
employed in this experiment will be found useful else¬ 
where, but reference must be made to the original 
paper for an account of it Finally, Cr^mieu was con¬ 
vinced, it remained only to account for his negative 
results 

It was observed that in all cases he had covered the 
charged conducting surfaces with a thin layer of some 
dielectric other than air, usually india-rubber or mica, 
and there seemed some reason to suppose his failure 
was due to this, nnd so it was provra to be, the re¬ 
moval of the dielectric coating from Cr^mieu's 
apparatus enabled him to observe tnc convection effect, 
while by coating the discs used in Pender's induction 
experiment with mica, the convection effect was re¬ 
duced by some 90 per cent 

How the dielectric acts is still a mystery; it is satis¬ 
factory, however, that the two experimenters are in 
agreement. The thanks of physicists are due to those 
who suggested and render^ possible this somewhat 
novel collaboration, it is satisfactory to the great 
French physicists who have aided Cr6mieu with advice 
and assistance that the matter should be settled at 
Paris; it is satisfactory to Pender that he has estab¬ 
lished conclusively and finally the result which was the 
beginning of Rowland's brilliant fame 

At the same time, the question, What does the 
dielectric do? remains an interesting one, espexially 
n«i Vasilesco-Karpcn, in a paper which follows the one 
wc have been discussing, finds that it has no effect 
on the result. He modified Crdmieu's arrangement 
by introducing a condenser into his circuit of coil, 
commutator and galvanometer, in which induced 
currents arc set up by the alternating charge and 
discharge of the rotating discs By suitably arranging 
the penod of this circuit he was able to intensify 
the efforts considerably, and obtained a reasonably 
satisfactory agreement between his results and theory. 
The disc, as was the case in most of Pender and 
Cr6mieu's experiments, moved between condensing 
plates, and Vasiiesco-Karpen made the following four 
senes of experiments ■—(i) Disc bare, condensing 
plates bare; (2) disc bare, condensing plates covered 
with glass 4 mm in thickness; (3) disc covered with 
a thin layer of caoutchouc, condensing plates bare; 
(4) disc as in (3), condensing plates as in fa) 

He states as the result that, so long as the speed 
and the charging voltage are kept constant, the mag¬ 
netic effect is the same m all these cases. This result 
IS opposed to that of Cr^mieu and Pender, who found 
that coating the disc wilh a thin layer of rubber de¬ 
stroyed the convection effect, and so the matter rests 
at present- The magnetic effect due to the motion of 
an electron is confirmed, some of its secondary con¬ 
sequences remain obscure. 


f^OTES. 

The list of birthday honours includes the following 
names of men known in the scienliTic world ‘—Prof C. Ub 
N eve Foster, F R S , has rprnved the honour of knlght- 
hfKMl Colonel D A Johnston, director-general of the 
Ordnance Survey, has been appointed a Companion of the 
Order of the Hath Dr Robert Bell, F R S , acting 
director of the Geological Survey of Canada, has been 
appointed a Conipdmon of the Iivpenal Service Order The 
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Hon A C. Gregory, formerly surve}or-general of Queens¬ 
land, who has'done much for exploration and the promotion 
of SLience in Australia, has been promoted to Che rank of 
K CM^G 

Tub following Is a list of those to whom the Royal Society 
has this year aworded medals The awards of the Royal 
medals have received His Majesty the King's approval ~ 
The Copley medal to Prof. Eduard Suess for his eminent 
geological services, and especially for the original researches 
and conclusions published in his great work " Das Antlitz 
der Erde", a Ko>b 1 medal to Mr Horace T, Brown for 
his work on the chemistry of the carbohydrates, and on the 
assimilation of carbonic acid by green plants | a Royal 
medal to Sir David Gill for his researches In solar and 
stellar parallax, and his energetic direction of the Royal 
Observatory at the Cape of Good Hope; the Davy medal 
to M Pierre Curie and Madame Curie for their researches 
on radium; the Hughes medal to Prof J Wilhelm 
H^ttorf for his experimental researches on the electric dis¬ 
charge in liquids and gases 

We are informed that Dr Charles J. Martin, F R S , 
has now entered upon his duties as director of the Lister 
Institute of Preventive Medipine, and in future the ad¬ 
ministrative work of the Institute will be under his control 

Tub annual course of Christmas lei'tures at the Ro}al 
Institution, specially adapted to young people, will be de¬ 
livered by Prof Rny Lankester, F R S , whose subject is 
" Extinct \nimals " The first lecture will be given on 
Tuesday, December 39, 

An application has been made by the German Meteor- 
ologicnl OITice for daily telegraphic reports from the Ben 
Nevis Observatory, wlfh the view of applying them in fore¬ 
casting the weather of north-western Europe. The dim tors 
of the observatory have agreed to send the telegrams asked 
for. 

Many biologists will regret to know that Mr I C 
Thompson, well known as a naturalist, and especially for 
his work in connection with the Liverpool Marine Biology 
Committee, died suddenly on November 6 

Prof RAriiAEL Pumi'BLly, of Newport, R T , and Prof 
W \f Davis, of Harvard, have returned from a 
journey in Turkestan, made under the auspices of the 
Cornegie Institution, to study the ancient human occupa¬ 
tion of the region In relation to ita physiography 5riffice 
states that the exp^ition proceeded from Baku to the end 
of the main line of the Central Asiatic Railway at Tashkent 
Prof Pumpelly, with one party, then made an excursion 
south-eastward across the Alai range and valley to Lake 
Karakul on the northern Pamir. Prof Davis and his party 
went north-east, crossing the western Tian Shan ranges to 
Lake Issikul. 

It la reported m some of the daily papers that Dr Otto 
Schmidt, of Cologne, has succeeded in isolating and culti¬ 
vating a parasite from cancer, and in preparing an anti¬ 
serum for the disease So many positive statementa of the 
Isolation of a cancer-parasite have been made during the 
^at few years, and have subsequently proved to be incorrect, 
and BO many capable men have been investigating cancer 
without rejiult, that reports of this kind cannot be accepted 
without further proof. The publicity given to matters of 
this kind is much to be deprecated, in the majority of In- 
Btances false hopes are raised which must end in disappoint- 
jRUBnt for many sufTerers. 
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Lieut -Colonel Bruce, who has been Investigating 
sleeping sickness In Uganda, has returned to England, 
having confirmed and extended the observations of 
Castellan! upon the presence of a trypanosome parasite in 
this disease. The trypanosome was found to be present 
in practically every case in the cerebro-spinal fluid, end also 
in the blood. From analogy with nagana or tsetse fly 
disease of horses and cattle, it was surmised that a species 
of tsetse fly might carry the infection in sleeping sickness, 
and along the shores of the Lake Victoria Nyanza, where 
, the disease is especially rife, large numbers of a tsetse fly 
(GfoTjma palpqlis) were found, and were demonstrated by 
experiment to be capable of carrying the trypanosome 
Moreover, freshly caught flies in Infected areas were.'ln some 
Instances found to harbour trypanosomes It is''further 
suggestive that this fly is confined to certain well-defined 
areos which correspond absolutely with the distribution of 
sleeping sickness, in regions where no Glosstna pcipalts is 
found there is no sleeping sickness These investigations 
therefore, point (o the conclusion that sleeping sickness is 
a human tsetse fly disease 

At the Royal Geographical Society on Tuesday Com¬ 
mander Peary gave an address on his " Four Years' Arctic 
Exploration, iSgS-icjos " In the year 1899 he obtained the 
material for an authentic map of the Buchanan Bay, Bache 
Peninsula, Princess Mane Bay region, crossed the Elles¬ 
mere Land ice-cap to the west side of that land, established 
a continuous line of caches from Cape Sabine to Fort 
Conger, and familiarised himself and party with the entire 
region as far north as Cape Bcechey During the journey 
m 1900 Commander Peary determined conclusively the 
northern limit of the Greenland archipelago, or land group, 
and practically connected the codst south-eastward to In¬ 
dependence Hay, leaving only that comparatively ihori 
portion of the periphery of Greenland lying between 
Independence Bay and Cape BUmarck indeterminate The 
non-existence of land for a very considerable distance to the 
northward and north-easi ward was also settled, with every 
indication pointing to the belirf that the coast along which 
the party travelled formed the shore of an uninterrupted cen¬ 
tral polar sea exiending to the Pole, and beyond to the Spits¬ 
bergen and Franz Josef Land groups of the opposite hemi¬ 
sphere In 1901 Commander Peary left Conger for another 
northern trip, hut on reaching Lincoln Bay it was evident 
that the condition of men and dogs negatived the possibility 
of reaching the Pole, so the party returned to the Windward 
at Payer Harbour In iqcrt a start was made from Payer 
Harbour for the northern journey, and latitude 84® 17' ay* 
N was reached, but the party had to return, and in the 
autumn of the year the Windward steamed southward, 
arriving at Sydney, C D , on September 17, 190a, after an 
absence of four years, three months, and ten days Re¬ 
ferring to his future plans. Commander Peary said he hoped 
to start north neat July, and If the season was favourable 
he would have his ship by September i on the northern 
shore of Grant Land, near the Alert^s winter quarters. 
Wintering there, he would start with the first of returning 
daylight in the following February to make a journey across 
the polar pack to the Pole and back again. 

Major Ronald Rosa read a paper on malaria in India 
and the colonies at the Royal Colonial Institute on Tuesday. 
In the course of hjs address he pointed out that screntlfic 
research has established three great laws coqcerjilng 
malaria —first, that It is caused by numbers of micro¬ 
scopical parasites which Jive and' propagate themselvei In 
the blood, secondly, that these parasites are carried from 
sick persons to healthy ones by the agency of a genus of 
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moiqultoei called Anopheln; thirdly, that these kinds of 
mosquitoes breed prindpally in shallow and stag^nant 
terrestrial waters. Four years have elapsed since these 
facts were established, and a vast mass of information has 
been accumulated regarding the actual working of the pre¬ 
ventive measures which have been based upon them Major 
Ross described the State measures for the repression of 
malaria that have already led to successful results in Sierra 
Leone, Havana, Lagos, Ismailia, the German colonies, 
Hong Kong, and other places. It has been proposed that 
permanent sanitary commissioners should be appointed for 
some of the colonies, but Major Koss said that Mr 
Chamberlain has suggested to him an alternative scheme, 
namely, that several learned societies should periodically 
be asked to send out special commissioners for the purpose 
of examining and reporting upon the sanitary affairs of 
specified tropical Crown colonies, and that such reports, 
after editing by the societies referred to, might then be sub¬ 
mitted to Government for consideration. Commissioners 
of this kind would cost less, and, not being servants of 
Government, would be able to give entirely unprejudiced 
opinions. 

A PEMONSTRATION WAS gjven Jast week at the works of 
Messrs Johnson and Phillips of a new electrical process 
for the preparation of peat-fuel, The process amns at 
extracting the large percentage of water in peat, partly 
by mechanical and partly by electrical means, the freshly 
cut peat Is packed into rotating cylinders, and whilst fans 
*beat out part of the moisture, a strong current of electricity 
is passed through the mass which heats it and thereby helps 
the extraction of the waier It is claimed that a first-class 
fuel can be produced m this way, but no particulars as to 
the cost of production, or results of tests uf the fuel by 
competent engineers, are given m the pamphlet describing 
the invention 

Tjir Nagri Sabha estabJished in Benares has, we Jearn 
from the Pioneer Mail, interested itself m making additions 
to the Hindi literature, but the difficulty of translating 
Knglish scientific works, on aicount of the absence of suit¬ 
able Hindi equivalents for the English technical terms, has 
been an obstacle In the way of authors 'Ihe Sabha, there¬ 
fore, resolved to remove this difficulty by compiling, with 
expert aid an authoritative dictionary of scientific words 
and phrases met with in the English sciejitihc works, and 
separate gioasaries were ready lust year and circulated for 
criticism among men of science in India In order finally 
to approve and pass the tentative lists, the Sabha appointed 
a committee from among its members, and invited the 
various local Indian Governments to nominate represent¬ 
atives. Criticisms have been received from men of science 
in various parts of India 

The medical officer of health for the City of London 
states in his lost report that a case of enteric fever has 
been notlHed from Paddington os having in all probability 
been caUSed by mussels sold in Billing*igate Market, The 
mussels were found to have been obtained from a dealer 
at Lelgh-on-Sea, and in consequence samples of mussels 
and cockles from the same source were submitted to Dr 
Klein for bacteriological examination. Ur Klein reported 
that both the cockles and the mussels were polluted with 
sewage, some of them to a dangerous extent, and that the 
cooking of the molluscs had been very Imperfectly tarried 
out. This state of affairs having been brought to the 
notice of the Fishmongers' Company, 'the sale of cockles 
from Leigh has been prohibited in the London markets 
Some months ago the Leigh cockles were found to be 
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polluted, and warnings were issued nnd directions given for 
a minimum period of boiling to be adopted, whit.h seem to> 
have been disregarded 

A VERY interesting lecture, entitled " Allerlel Jpthoden,. 
das Wetter zu prophezelen," 'delivered by PrOf J M. 
Pernter, director of the Austrian Weather Service, before 
the Society for the Diffusion of Scientific Knowledge, 
Vienna, has recently been published by that Society A» 
the title suggests, the author deals with all kinds of methods- 
employed for weather prediction from the earliest to the- 
present time After doing full justice to the usefulness of 
local weather signs, such as the appearance and movements 
of clouds, the formation of caps on hills, the colour of morn¬ 
ing and evening skies and the like, often successfully in¬ 
terpreted by agruultunsts and others, he gives particular 
attention to a priort theories based on cycles, the phases of 
the moon, and the motions of planets, and points out their 
general untrustworthiness, and the great difference between 
such theories and the empirical inductive methods adopted 
by the meteorological central offices By these latter means, 
only can any advance be made, With the knowledge which 
at present exists, however, he holds out little hope of being 
able to forecast the weather for more than one day in 
advance To improve upon the results now obtained, the 
author points out that a more minute investigation is re¬ 
quired (1) of each [Kiint of every form of distribution of 
barometric pressure, (a) of the rate and direction of travel 
uf each depression over Europe; (3) of the manner in which 
a certain type merges into another form, and (4) of the 
change m the weather caused by the various modifications 
of each form of barometric distribution By a careful study 
of such details the author thinks that the percentage 
of total successes of the forecasts may be gradually raised. 

In the Proceedings of the American Academy of Aril and 
Sciences, Prof. R W. Wood discusses the anomalous dis¬ 
persion, absorption, and surface colour of nitroso-dimethyl- 
anilme This substance is interesting as filling the gap 
that exists between the aniline dyes and ordinary trans¬ 
parent substances 

M Ch. F6rv describes in the Journal de Physique a con¬ 
venient method for determining the constants x)f lenses It 
depends on the principle that if a ray falls on u lens in a 
direction parallel to the axis, and at a distance d from it, it 
will undergo an angular displacement a, the tangent of 
which IS dif, where / is the focal length, and by observing 
a, / can be found Moreover, by calculating the values of 
f corresponding to different values of d, the aberration can 
be calculated. 

Many attempts have been made to give purely dvnamlcal 
proofs both of Maxwell's law and of the second law of 
thermodynamics, but ne.irly every one of these deductions 
has, on closer examination, been found to involve some 
assumption nr other, and not to be a result of mathematical 
reasoning alone. In two recent coinmunications to the 
Philosophical Magaune (August and October) Mr S H, 
Burbury discusses the late Prof Willard Gibbs's treatise 
on statistical mechanics and, Mr J H. Jeans's theory of 
gase?, and his criticisms go tc show that these investi¬ 
gations form no exceptions to the rule 

The ScienUjic Amencah for October 10 contains two 
papers of interest in connection with the problem of 
" aviation ” M. £mile Guanni describes some experi¬ 
ments bv Prof Bertelll for studying the action of air 
currents on curved surfaces such as may be taken to re¬ 
present birds' wings, and a new aeroplane machine, con- 
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■trucked by Mesari. Groombridge and South, Jb defcribed, 
whirh IS stated to be 80 feet Ipn^ and 60 feet wide (the 
fig-ure of the " full-fllzed model " hardly corresponds to 
these dimensions), and is to be supported on two sets of 
Buperposetr oiroplancs, one at the front and the other at 
the rear of the machine. 

In his fifth report on seisniolog’lca] investigationB pre* 
sented to the Dritish Association at Bradford, Prof Milne 
direrted attention to the connection between lar^e earth¬ 
quakes and variations of latitude indicated by a comparison 
of the statistics for the period 1B95-1S98 Mr Adolfo 
Cancani has published in the BolUUno of the Italian 
Seismolog’ical Society the corresponding* figures for 1899- 
190a, and the results tend to confirm Prof. Milne’s hypo¬ 
thesis The fifturcs for 1895 and 1896 give a smaller 
number of earthquakes satisfying the conditions laid down 
by Mr Cancani than would be required on the hypothesis 
of such a connection, but this the author attributes to the 
fact that the arrangements organised by Prof. Milne for 
recording scismological observations were not completed In 
the two years in question 

We have received from the makers—Messrs Newton and 
Co , 3 Fleet Street—an extremely simple device iailed the 
“ Doyla tube, which has been designed for the purpose 
of demonstrating all the phenomena attendant upon the 
processes of ebullition and condensation. It consists of a 
strong glass tube about four inches long and three-eighths 
of an inch in diameter, in which a readily vaporisable 
liquid is hermrlKjIly sealed Wiien held over a very small 
flame the liquid boils, and when its temperature reaches 
the critical point ihe surface rises and becomes ill-defined, 
Chen the liquid \aporises and forms clouds m the upper 
portion of the tube, which in turn condense and form drops 
that fall through the spate above the liquid in the form 
of rain Thus the whole process of ebullition and con¬ 
densation may be shown lo a number of students at one 
time, and in a much more convenient manner than is at 
present in general use. The tube is bent round at the top 
in the form of a hook, so that it may be readily suspended 
over the flame, and, in the absence of accidents. It may be 
used over and over again ad libitum 

The author of the article on Botany nt the British 
Association ” in Nature for November 5 writes to say 
that the last line of the paragraph dealing with Miss 
Sargant’s paper on the origin of the Monocotyledons (p 
18) should read, "it was more like a Dicotyledon than a 
Monocotyledon." In his report he inadvertently transposed 
the words Dicotyledon and Monocotyledon. 

Tub September issue of the American Naturalist contains 
a continuation of Prof Morse's synopses of North American 
invertebrates, this section dealing with the parasites of the 
genus Tnchodectcs, which infest mammals 

In the October number of the Zoologist Mr J L Doiihote 
records the existence of a British example of the mouse- 
coloured bat (Afyofis munnus), taken at Girton in 1888, 
The specimen was probably brought 01-er from the Con¬ 
tinent With plants or other produce The only other record 
of the species In our islands is afforded by some specimens 
taken In the grounds of the British Museum previous to 
iHSS- 

A PAPER in the October issue of the Zoological Society’s 
Proceedings on " The Marine Fauna of Zanzibar and 
British Africa," by Mr. F. F. LaidJaw, deals with the 
planariaMTof the Zanzibar district, in which, out of a total 
of nine species collet ted, eight are described as new, four 
of them being referred to new genera Apparently no shore- 
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haunting species have hitherto been recorded from the 
eastern side of Africa, eacept In the Red Sea and Cape 
Colony, hence the high percentage of novelties 

Under the title of " Cold Spring Harbor Monographs," 
the Brooklyn Institute has commenced the Issue of ■ series 
of short animal biographies after the plan of the well- 
known " L M B C, Memoirs." Of the two issues before 
us (forming the first and second of the series), the one, by 
Miss Smallwood, deals with the beach-flea or sand-hopper 
(Talorcheslia longicornis), while the second, by Mr. Daven¬ 
port, IS devoted to the local representatives of the inseets 
of the group Coiicnibola, with special reference to the move¬ 
ments of the section included m the family Poduride. Both 
memoirs are illustrated with plates, which are perhaps a 
little rough In execution 

Dr O Abel, In the Silsungsberichle of the Royal Vienna 
Academy, describes certain isolated molars of anthropoids 
from the Leithakalk, One of these, for which the name 
GnfiHopitfyecus juessi is suggested, indicates a new generic 
type, while the other is assigned to Dryoplthecus, with the 
title D dnrufifii It is also pointed out that the name 
Artfiro/iodus, proposed by Dr Sthlosser last year (or certain 
anthropoid remains, is preoccupied, and the name Neo~ 
ptthecus is suggested in its place. In the same journal 
Dr F. Werner describes the reptilian and amphibian fauna 
of Asia Minor Speiial attention is devoted to the true 
lizards (Lacerta), which are illustrated In three coloured 
plates, one form being described as new, under the name 
of L anatolica 

A RECENT Bulletin of the New York State Museum is 
devoted to an account, by Dr J. L. Kellogg, of the feeding 
habits and growth of Venus mercenaria, commonly known 
as the " littic-neck clam " In his introductory remarks 
the author directs attention to the rapid diminution in the 
number both of that species and of the true " clam " (Afya 
arenaria), both of which form important articles of diet in 
New York " Clam-farming" would undoubtedly long 
ago have taken the place of " clam-digging " were it not 
that beaches and sand-flats are public property to which 
everyone has the right of access. The little-neck dam, 
although it will also flourish between tide-marks, grows 
most abundantly below low-tide mark, where it is taken 
with tongs " Much of the shallow bottom about Long 
Island, in which clams were formerly taken, has been 
leased to oystermrn The profit from oyster culture is 
much greater, acre for acre, than that derived from the 
taking of hard clams, which are left to propagate by the 
natural method. The areas left to clammers are now 
limited, and the great part of the supply used in the canning 
industry comes from the southern coast At the same tune 
clams are rapidly diminishing In the available beds." 

Thb new cone of Mont Pelde and the gorge of the 
Rlvi6rc Blanche, Martinique, are dealt with by Mr. E O. 
Hovey (Amer. Journ, Science, October). He directs 
special altention to the new " spine ” or obelisk of which 
an illustration was given In Nature for October 1. Mr. 
Hovey remarks that no one can say exact'y what the nature 
of the spine is, but probably it Is largely pumlceous 
Another striking feature is the filling of the gorge of the 
Riviire Blanche with calcined rocks, dust, and ashes which 
have been poured out of the crater by numerous eruptions. 

Thb National Transcontinental Railway is planned to 
extend to the north of the Canadian Pacific Railway, from 
New Brunswick through Quebec and Ontario to Winni¬ 
peg, in Manitoba There it meets the Canadian Pacific 
Railway, and diverges again to the north, through parts of 
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AnlnlboU,’ Sailutchewan, Alberta, and Athabasca, and 
acroti British Columbia to the neighbourhood of Port 
Simpson. In aid of this enterprise a concise report on the 
resources of |he line of country between Quebec and Winni¬ 
peg has been drawn up by Dr H M Ami, of the Geological 
Survey of Cifcda (Sessional Paper, No 143). The physical 
geography, geology, soils and economic minerals, and the 
natural history generally are described 

In some notes on the geology of the Hawaiian Inlands 
(Amef Joum Science, October), Mr J C Branncr directs 
attention to the striking series of canyons in the volcanic 
rocks on the northern coast of Hawaii There are bluffs 
with an elevation of a thousand feet, and enormous gorges 
that extend Inland with almost perpendicular walls, some 
of which are said to be 2000 feet in height The gorges 
are nearly or quite as deep near their upper ends as at 
the lower ends, and they have flat bottoms They were 
formed as V-shaped gorges on the land, and have sunk 
until their lower ends were occupied by the sea, forming 
deep fjords which were soon filled by material derived partly 
from the sea and partly from streams Other interesting 
features are dealt With by Mr. Uranner 

A FULL account of the life and work of the late Prof 
Cornu IB contained in the Revue dcs for 

October 30. The appreciation is from the pen of M C 
Raveau. 

Tub lecture on the periodic system of the elements de¬ 
livered by Sir William Ramsay at the recent meeting of the 
German Association at Cassel (sec Nature, October 15, p 
586) has been published in pamphlet form by the firm of 
J A Barth, Leipzig 

Among articles dealing with scientiHc subjects contained 
in the November reviews and magazines, wc notice two 
dealing with recent experiments on radium One is by Mr 
J. B Burke on the radio-activity of matter, and is contained 
in the Monthly Review, the other, on the riddle of radium, 
is by Mr. A. S M Hutchinson, and is published in 
Pearson*s Magazine The latter magazine gives consider¬ 
able prominence to science this month, for in addition to the 
article mentioned, there is one on '* Our Descent from 
Monkeys," by Mr S S Buckman, illustrated by photo¬ 
graphs showing habits and characteristiis that link man to 
monkey forms, and also descriptive accounts of the 
Waimangu geyser. New Zealand, and the habits of wood- 
coclra, 

A PAPER read by Mr Ldmund McClure at the Church 
Congress held at Bristol last month is a satisfactory indica¬ 
tion of the sympathetic attitude which the churches now 
show towaMP' scientific research Mr McClure’s paper 
was entitled " The Aids which Science gives to the 
Religious Mind," and In it, after referring to Mendel^efT's 
periodic law and the recent work of Sir W. Crookes and 
W, Ramsay, he asks —" Does not the religious mind, 
which lives and moves in the sphere of the unseen, find an 
*iid m such an extension of the reach of the mental eye? " 
it IS encouraging to know that scientific work and thought 
f'an inspire reflections on the relation between the visible 
and Invisible universes 

Messrs. Townson anu Mercer, of Camomile Street, 
London, have submitted lo us for examination a form of 
'‘vtensimeCer designed by the Rev. G 11 T^velle, of Water- 
ford The method of measuring linear expansion upon 
^hich the construction of the apparatus depencts, is already 
well known In physical labor atones, and the apparatus is an 
elaborate form of one described In elementary books on 
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practical physics. The Instrument consists of a brsia 
cylinder half a metre long, with side tubes for the Ingreis 
and egress of steam The half-metre metal rod oL which 
the linear expansion Is to be determined rests on thwiottom 
of the cylinder, and its other end passes through a hole In a 
movable metal cap to the c>linder, Temperatures are 
measured by thermometers introduced through india-rubber 
stoppers in the side tubes, and the spherometer is supported 
on a brass plate with a hole in the centre, the plate being 
so supported that it and the spherometer can be moved away 
from any issuing steam A dry cell and electric bell are 
supplied with the apparnliis to provide for greater accuracy 
in determining the instant of contact between the sphero- 
meter and the metal rod, but this seems an unnecessary 
elaboration 

High vacua for distillation under reduced pressure can 
be rapidly produced by filling the apparatus with carbon 
dioxide and condensing this with liquid air. Liquid carbon 
dioxide cannot be used, as it contains o 75 per cent, by 
volume of dissolved iiir, but carbon dioxide snow gave good 
results, the dissolved air, like that dissolved in water, 
contains an excess of oxygen, the proportion being 24 1 per 
cent by volume 1 he most convenient method is to pre¬ 
pare the gns from marble and hydrochloric acid, and to 
exhaust to 30 mm by means of a water-pump; this oper¬ 
ation 15 repeated four times, and on cooling with liquid 
air a vacuum of o i mm is produced The lowest pressure 
recorded was o 026 inni when rubber connections were used, 
but In a vessel made wholly of glass the vacuum required 
for the production of kathode rays could be obtained Ernst 
Erdmann, in describing this method in a recent number of 
the Bcfichie, adds that in London liquid air costs less than 
fivepence per kilo 

The additions lo the Zoological Society's Gardens during 
the past week include a Ring-tailed Lemur (Lemur catta) 
from Madagascar, presented by Lady Campbell; a Grey 
Seal {Haltchoerus g^ypus) from the West Coast of Ireland, 
two Meyer's Parrots {Poeocephalus tneyen) from South-east 
Africa, two Yellow-billed Cardinals (Parooria capitata) 
from Chill, five Bungoma River Turtle {Emyda granosa), 
three Roofed lortoises {Kachuga tectum)^ three Indian Eryx 
{Kryx johni), four Conical Eryx {Eryx conicus) from India, 
a Four-lined Snake {Coluber quatuorUneaius), South Euro¬ 
pean, deposited; a Polar Bear (Ummj maritimus) from Nova 
Zcmbla, purchased 


OUR ASTRONOMICAL COLUMN. 

Revision or Rowland's Wave-llncihs —In view of the 
extreme Importance to workers in astrophysics of having a 
perfectly trustworthy system of standard wave-lengths. Prof 
Hartmann reviews, in No 3, vol. xviii , of the Astrophysteal 
Journal, the methods used by Rowland in constructing his 
wave-length tables, and points out their sources of error 
He shows that Rowland made the metallic arc wave-lengths 
given In his " New Table of Standard Wave-lengths" 
coincide with those of the solar spectrum by applying purely 
empirical corrections which cannot now be found In a 
series of tables Prof Hartmann also shows that difTerences, 
amounting in some cases to 003 unit, exist between the 
solar and metallic wave-lengths, and juggests that further 
experiments should be performed, on similar lines to those 
pursued by Michelson and Fabry and Perot, for the purpose, 
of determining a general factor—the F of Fabry and Perot 
—by which the whole of Rowland'x table might be reduced 
to A rationalised standard from the equation A = (F and P)Fo, 
where (P and P) is the absolute wave-length found by the 
French observers, and Fo is the factor mentioned above. 
This would produce an errorless wave-length on Rowland's 
scale for each of (he thirty-three lines measi^ed by Fabry 
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and Perot, which would varv but little /rom Rowland*! 
value!, and yfet be free from their eyatematic errors 

Prof ^artmann has already done this for the part of the 
BpectruiV,On which Kabry and Perot worked, and has j 
obtained u torrection, C, which, when applied to the values 
given In Howland’s “ Preliminary Tahle^ ’ rids them of the 
errors discussed by him Not having the necessary faiili- 
tin for pursuing Ihis Important work himself, Prof. Hurt- 
maOn appeals to those spettrosroplsts who have them to 
complete the work commenced bv Michelson, Jewell, and 
I'abry and Perot for the whole of Rowland's tables 

Paraiijik or CAssiorFijB.—In a note to No 3910 of 
ihe Astronomische Nachrichtcn, Herr S Kdstinksky, of 
Pulkowa, diBLUssrs the results of three separate determin¬ 
ations of the parallax of |3 CassiopeuCi The Hrst of these 
was obtained by Prof Pritchard, using the photographic 
method, at Oxford in 1888, and gave the value 15 ± 

o* oa , the second, obtained by Herr Kdstinksky himself, 
using the transit instrument in the prime vertical, gave a 
mean value of » =+0'i4±o* 03, whilst the third was 
recently obtained by Mr A S Flint, of the Washburn 
ObsiYvatory, from mendian-passuge observations, and pro¬ 
duced as the mean result ir = -|-o'' io±o'oj 

On considering these three values, obtained by three 
different methods, Herr Kdstinksky arrives at the lonclusion 
that the absolute value of the parallax of JS Cassiopeis is 
with great probability very near to -I-o' 1, and ratheJ a 
little greater than less 

Astronomy in Schools —Mr W W Payne contributes 
an Inti resting article to No lofi (October) of Popular 
Astronomy, in which he strongly advocates the introduction 
of practical yet simple astronomiral observations into the 
ordinary higher grade school's curriculum He points out 
the absurdity of the general opinion that large instruments 
and expensive equipments are necessary In order to render 
observational astronomy a truly educative subject, and 
ahowB that a large amount of real training of the observ- 
BtionaJ powers might be given with a small telescope. As 
examples of the type of observation he would suggest, he 
mentions the recognition of the biighter stars by name, 
and the keeping of methodical records of their light and 
colour characteristics and their occasional changes Then, 
with quite a small telescope, n large amount of useful work 
—from an educative point of view—might be performed 
In observing and methodically recording the characteristics 
of some of the finer examples of multiple stars 


UNIVERSITIES; THEIR AIMS, DUTIES, AND 
IDEALS.^ 

Variety of T^pfs of Universities 

NC remark of a general kind must be made before pro- 
ceedinj^ 10 a synthesis of Ihe purposes of universities 
It IS a platitude, }et not unimportant, to the effect that they 
will not be (and cannot be expected to be) uniform in 
character Old universities have their traditions, some- 
timed ihe growth of centuries, and though they have to 
review their ideals from time to time and to revise their 
practice to meet the challenges and the demands made by 
the growing needs of Ihc nation, ihanges are made only 
gradually, and the mam character tends to persist through 
the changes. On the other hand, new universities arise In 
response to new demands of diverse kinds, and their 
character is bound to be shaped by their origin, Iheir cir¬ 
cumstances, and their growth In the later Middle Ages, 
the philosophy -of the schoolmen yielded before the onset 
of the study of the humanities—a study which has largely 
determined the character of our oldest universities. The 
physical sciences, by their growth during the last century, 
have modified the range of education and have influence 
profoundly some of the older universities, while they have 
bad no small share in dominating the form of newer found¬ 
ations The needs of applied sciences and practical 
sciences m our own day are stirring Ideals of nhication 
widely removed from those that reposed upon the humanl- 
Oee, and they are leading to the establishment of learned 

‘ ■ IPirl df SD adllnM la the SoulhpMt Lltarary and Phllonophlcnl Sodsly, 
ddivsnd on S«|Aeinbir 17 by PfoL A. H. Fanytb, F R S. 
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Institutions of types hitherto unknown. Sometimea betwten 
one univcnjity and another, Bomctimes within Iha llmlti 
of a single university, there will be what Is almost a 
struggle among the subjects in their historical assignment 
to courses of study. Fundamental questlonA arc being 
asked Should the study of modem languara displace 
that of the ancient languages? W’lll appTied science 
diminish the attention paid to pure science? Will practic^ 
needs direct the study of applied science?. Must the 
acquisition of so-called uspless knowledge be renounced in 
favour of so-called useful knowledge? Can it still be 
possible to maintain the process of a liberal education in 
the presence of the demands for teihnical instruction and 
rommcrnal mstrucljon ^ These and many other questions 
will arise in practically every university They must be 
answered when they arise, and the answers will v^ary, wr- 
haps from time to time, certainly fiom body t6 ^y. Yet 
diversity of character, of circumstances, and of practice, 
will not exclude a certain community of spirit and a certain 
similarity of obligation 

WiiAT IS A University? 

What IB a university? Is it a building, dr a set of 
buildings? Is It a federation of schools? Is it an aggre-, 
gation of faculties? is it a corporation of individuals, 
formally devoted to a common purpose'-* Is it an examining 
body with power to grant degrees? In each of these senses, 
and doubtless m several others, the word university has 
been vaguely used at different times and of different bodies. 
In Its earliest use in regard to the kind of institution under 
consideration, a university appears to have been a sort of 
scholastic guild , there were solicIics of masters, as there 
were soiieties of students, and ejih of these was called a 
university There were two places where these guilds 
grew into greater importance than elsewhere at ihe close of 
the twelfth century, one was Pans, mainly a university of 
masters the other was Bologna, mainly a university of 
students Indeed, so supremely important were Jlhese two 
univer*fities, even while they were m) distinctively different 
in character, that most of the older European universities 
have conformed lo one or other of these types in many (if 
not in most) essential features Thus Oxford and Cam¬ 
bridge are modelled on the master university of Pons , it 
IS the groduates who have the power of electing the acting 
I chief of the university On the other hand, the ancient 
Scottish universities are modelled on the istudent university 
of Bologna, it is the undergraduates who have the power 
of electing the acting chief of the university There 
have been variations in the detailed developments of the 
different universities Most of them had several faculties, 
though not all of them had the same faculties Thus 
Salerno, at the senith of its fame Cowards the end of the 
eleventh century, was simply a medical school (having, it 
may Iw* mentioned, several women among its teachers and 
writers) Bologna had a faculty of law only, Pans had 
fdiulties of theology and arts, Saragossa had one of 
arts only. Ihc notion that a university was a school in 
which all branches of knowledge are represented was one 
that sprang up later, and had a considerable vogue \ this 
Literary Society will readily recall Dr Johnson'^ description 
of a university as “a school where everything may be 
learnt *’ The conception of a university as a centi'e for the 
cultivation of universal knowledge and the teaching of 
universal knowledge undoubtedly propounds a stimulating 
ideal, and the realisation of the ideal is as nearly imperative 
in modern times as anything almost Impossible can be At 
any rate, 1 know of no instance in which that conception 
of a university Is justified by actual facts; and there Is 
on record one instance in which the conception was com¬ 
pletely falsified by actual facts, in that no teaching of any 
kind of knowledge whatever was done—the old university 
of London, now modified Into a university that not merely 
examines, but also teaches. 

Charactbhistics. 

What, then, should be taken as the working conception 
of an ideal university? To my mind, it is a corporation 
of teachers and students, banded together for the pursuit of 
learning and the increase of knowledge, duly housed, and 
fitly endowed to meet the demands raised In the echleve- 
ment of Its purposes In the prosecution of its academic 
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alms, the university should be free from all exlernnl 
censorship o-f doctrine, ft should also be free from all 
external control over the ranfpe, or the modes, or the sub¬ 
jects, of teaching'. Above all, thought should br free from 
fetters of official type whether political, from the State, 
or eccjenastical, from the churches, or civic, from the 
communltv; or pedantic, from the corpornte represhive 
action of the university itself. In its establishment, the 
amplest powers that wisdom can sugge**t should be con¬ 
ferred upon it In working out Its intellectual salvation, the 
cxerciss of those powers should be vested in select bodieh 
of fit persons, sufTiciently small in number to be elfiiient, 
yet large enough in number to prevent degeneration into 
an intellectual clique, changing suniciently from time to 
time to prevent the dominance of merely personal poLuies, 
and rcpre^ntative enough to be in touch alike \Mth the 
experience of the past and with aspirulions for thf future 
so far as these have taken shape or have acquired dehnition 

Access to the facilities of the university should be open 
to airdul]; qualified persons, without consideration of sex, 
without consideration of station in life, without consider¬ 
ation of intellectual beliefs, whether theological, political, 
or otherwise The universitv should have the power of 
requiring both a minimum of qualification and a v.inety of 
qualifications to be satisfied by an applicant before ad¬ 
mission to the Status of student. Some test of qualification 
had to be unposed upon mediatval students, for Latin, then 
still something of a living language, was the one language 
of learning—and workers in science can {.igh that it ever 
ceaied to be «io That sonic test of qualification si ill is 
desirable probably is obvious to an) one who accepts my 
view of what university education should be In my view, 
the school should prepare for the uuiversit}, and education 
in the universvtv should be, not something distinct from the 
school education, but rather its development, its amplifi¬ 
cation, and (on some issues) its complement Ifnefly stated, 
the preliminary training should have been finished, and 
only those whose nituinments show that they are qualified 
to profit by further training should be admitted to the 
courses of university study, 

Qualimcatiov op Stuppnts 

As this limitation is Important, will vuu be patient with 
mr while 1 iiinkc a digression from my mam topic and 
indicate the kind of minimum of qualifiiation that 1, if an 
autocrat, should exact in order to have one security (neces¬ 
sary, though not sufficient) that the students shall be not 
unworthy of a seat of learning * Besides the usual elements 
of reading, writing, and arithmetic (and 1 would add draw¬ 
ing to them), his studies should have included subjects that 
would tram and develop some power of expression, some 
power of reasoning, some power of obser\.jtion Iq give 
him some power of expression, 1 would use his own language 
in the first place, initiating him into the m>sieries of 
grammar and analysis through it alone, giving him some 
acquaintance with selections from the best of us literature, 
and, above all, practising him regularly in the .'irt of com¬ 
position in his own language. Then, after a certain stage, 
and In order to give rum, while still at school, a more 
accurate literary training, he should be drilled in at least 
one foreign language, so as to be able to read it with rase 
and accuracy; the contrast of the two languages in idiom, 
diction, inetnod, and manner, should emphasise his critical 
appreciation of his own, and increase, therefore, his control 
over It If he can spare time for onlv one foreign language, 
my choice would be a modern language , if he can spare 
time for two foreign languages, let Latin be one of them , 
if he con spare time for more, he is in the way of being a 
scholar, and lie needs none of my presumptuous directions on 
this head- To give him some powrr of reasoning, 1 would 
use the elements of mathematics, his algebra should be I 
built upon his arithmetic, without the fatuous artificlulities 
that dlsflf^re text-books and examinations, though happily 
m a lessening degree; abov'e all, he should have a training 
In geometry, beginning with experimental work so as to 
fatnUlarlM him with the matter, and gradually introducing 
the MkCesbOt of geometrical reasoning, and if he can be 
taught the elemcntB of mechanics, beginning also with an 
experimental basis, so much the better. To give him 
*ome power of observation, I would use some of the 
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experimental si-iences, m> own ihmce w-'uld be ihe rudi¬ 
ments of experimental phvsiis ur inorganic i,lienii5try Uqt 
more than all these are wanted, all Ihe studies thus far 
prescribed ore for Ihe purpose of sharpening hi^its, and, 
in the process, they will develop his inteUigimt^ The 
latter must be developed also in other ways, and to my 
mind one of the be&i of wav s is to give him a general know¬ 
ledge of the histurv of his (.ountrv, a generjl knowledge 
of the geography of the world, and (if possible) some rudi¬ 
mentary knowledge of the modern histurv of neighbouring 
countries 

Such a programme provides the elements of a liberal 
education A youth, so ccluidted, is ready for the technical 
tr.iining now needixl fur so many of the occupations of 
life, and even if he does ni>t devote more tivne to the ton- 
tinuancp of his studies, he is provided with the elements 
of such intelieilual interests as should make him an intelli¬ 
gent man and an intelligent citirin Alsu, suih a pro¬ 
gramme is prai litable foi the average bov . no exrepliunal 
ability IS needed to have Lumpleted sufh a r*nirse ut the 
age of fifteen or sixteen I am not prepared to sav that 
the average bOy nt ^I'lV si-hool in Lngl ind will have achieved 
this prograinmo before he is sixteen , if 1 mav judge from 
some not enlirily laudatory 1 ritiiihiiib that are openly ex¬ 
pressed from time to time and lemain unrebutlrd, it seems 
to be the fact that the average bov .it 'i public school 
does not achieve siuh a programme or iib equivalent before 
he IS sixteen But 1 am opLiiiiistK enough to bilieve llial, 
in the future as in Ihe past, uiiyin vements can come even 
in Knglisli education, and meanwhile I am lontent to cl.uni 
that the prograinn^e of training which has be*‘n sketched 
IS not merely possible, but is prartiiable also, within the 
time allowed 

CiHours OF Students 

Let us assume, therefore, that we have an ample supply 
of average students who h.ive undergone some not made-* 
quale preliminar) training, .md, as hopeful assuniplions are 
enumraging, let us further assume that there is more than a 
sprinkling of students with nbiliLics vvell above the average 
in coming to our ideal university, whuh is eager to receive 
them, the students are ai lualed by varied kinds of needs 
and de‘iireb Some -many of them, i should like to think— 
mean to devote themsidvfs to one or othir of Ihe different 
forms of praclii'il business, not intending to use th<^ir 
university education professionally, but preparing to take 
their part 111 maintnining and elcv.iting the tone of the 
community AU the professions And callings, whether 
learned or technical, are- (o be recruited from among the 
students when once lliev have been trained Some have 
the intellectual ambition, more or less defined as yet, 
ultimate Iv to devote themselves to a life of learning in their 
own university by preference, yet, if not there, then in 

some other Thire are men intent upon the ministry of 
religion there are men intent upon (he public service of 

the State Last in this onunieraluni, thern are the men of 

genius, as yet unproiiaimed, wliu arc to find in thi uni¬ 
versity that training which will gr.ulually reveal to them 
their powers, ,xnd that stimulus which will inspire them to 
the higlie<il service of mankind is the disi-uverers and the 
thinkers of their i;eneratlun To all these men the uni¬ 
versity must give the means and the opportunities of 

obtaining the knowledge idapted to their several intellectual 
needs 

Spirit of Umvfrbiiv TuAiMscr 

Of course, every person woulc] be piepared to acknow¬ 
ledge that a university educutioii indudes more than even 
the most industrious and praiseworthy absorption of know¬ 
ledge, ,ind much of the infiuenre nf a university depends 
upon the spirit and the cinumstanres in which knowledge 
IS given and received There is a 1 rdue.qtion of character 
ns well ns of mind, and the two can be achieved itniul- 
taneously by the due conduct of studies. Thoroughness 
must be the dominating quality in every study, difficulties 
which arise must be solved, not evaded, proofs must be 
■ternly examined and only accepted if found valid and 
clearly comprehended, truth, and not merely comfortable 
or convenifMit doctrine, must be the object of search, and 
all must he done in a spirit that would Mx>rn dishonesty oi* 
shuffling about the affairs of th^ mind as^ contemptuously 
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one scorns dishonesty or shuffling about the property of 
one's neig’hbour. 

Nor Iteit less Important that the Imagination should be 
Btimulat^ Some stimulus will come from evc|^ study, 
honestly and thoroughly pursued , according as It is greater 
or less, BO Is the greater or the smaller advantage to the 
student—not then alone, but throughout his life, as affect¬ 
ing his power, his influence, his usefulness. Above all, it 
15 important to have what may be called the play of 
intellect between the teachers and the students, and, more 
particularly, in oil liberty among the students themselves, 

It makes for force of character, for steadiness of character, 
for command over powers, for fairness, for soundness of 
judgment, for proper confidence in one's self, for proper 
consideration for others, for toleration, for knowledge of 
iren, and for the seriousness of life Ihis phase of ^ucu- 
tlon Is more important than mere instruction, and a uni¬ 
versity in which it IS not secured provides but a maimed 
and stunted education It stirs, it moves, it creates, the 
Brnciment felt to the university, its operation has some¬ 
thing of the air of spiritual romance, something also of 
elusive mystery It cannot be securt^ by regulations or 
endowments, it is a product of the spirit of the place and 
the spirit of the time, difficult to establish as a custom, a 
treasure beyond value when once established as a tradition 
Each university in its own manner must evolve its own 
method of establishing this influence, the utmost that its 
formal regulations can achieve is the due provision for the 
intellectual needs of all classes of students 

Range op Instiiuchon 

To discharge this duty, fraught with issues so grave to 
the good of the community, one necessily for the ideal 
I university is that her courses of possible instruction should 
cover the whole field of human thought and intclleclual 
activity, so that she can take her part in the diffusion and 
the extension of knowledge 5he should possess such a 
collection of teachers that a student could obtain instruction 
In any department of knowledge, and could be trained in 
tho use of any method by which knowledge is obtained 
All sources of knowledge must be open to all students as 
they want them, all aids to learning must be provided 
She must foster the liberal studies where " nothing accrues 
-of consequence beyond the using", she must foster the 
Aiseful studies where the revenue to be produced is of essential 
consequence In every art, in every science, in any study 
which Is neither an art nor a science, the spirit of inquiry 
should be encouraged, and the only dogma permitted to 
4 he teacher should be his guiding advice based upon know¬ 
ledge and experience 

To those who are acquainted with the working of actual 
universities, my claims may be deemed excessive But it 
is to be remembered that 1 am dealing with an ideal 
university, and there is no doubt that, in this form of human 
activity as (1 imagine) in all other forms, working practur 
will be derived from the too lofty ideal by the omission of 
some of Its constituents Moreover, the omissions may 
reflect the wishes, the preferences, even the prejudices, of the 
founders and the supporters, they may also be some index 
of the neediness of the university in actual work What¬ 
ever their cause, they will tend to vary from one centre to 
another, and thus each working university will acquire its 
individual character, and monotony of character will be 
avoided 

Making this passing concession to the limitations that 
inevitably cramp the initial stages of great undertakings 
and sometimes shallow their whole course, let me return to 
my ideal university where all departments of knowledge 
are represented, and attempt some classification of these 
departments so as to give greater clearness and precision 
to some of its activities They are set out in the order 
in which they arose naturally to me when considering them 
—no other signiflcanie, either of preference or importance, 
is implied in the order 

Position of Theological Studifr 

As a preliminary let me deal with a matter which must 
be settled m the rase of each university spccihcally and 
particularly—the attitude towards theology The older 
among our fnucdations include its stud> within the curri- 
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culuin, the tendency of most of our new foundations is to 
exclude its study. My ideal university is to make provision 
for every department of knowledge, and, as thMlogy li 
undoubtedly a branch of knowledge, she must make pro¬ 
vision for the teaching of theology But In my university, 
thought 18 to be free from all fetters of official type. In¬ 
cluding those imposed by the churches, and the spirit of 
inquiry is everywhere to be encouraged. These conditions 
exclude all that part of theology which is expounded 
definitely on the basib of dogma, and, so far as 1 see, admit 
all else. '1 hus dogmatics, apologetics, pastoral theology, 
would be excluded, exegesis, ecclesiastical history, the 
characteristics and distribution of religions, and the history 
of religion, would be included Provision would have to be 
made for the teaching of these latter subjects, and it 
IS more than probable that each of the teachers would 
have some definite dogmatic position But of the Intrusion 
of dogmatic views into the exposition of the retained sub¬ 
jects 1 am no more afraid than I should be of the intrusion 
of party politics into the academic exposition of history or 
(what Is to be stirred into passionate interest in England 
in the very near future) into the academic exposition of 
economus Nor to my mind is there any arbitrary quality 
in the dition which would include a portion of theology 
and leave the rest to be obtdinrd, presumably in some 
theological school of the appropriate dogmatic hue My 
ideal university is to include the whole field of human 
knowledge, but it is not to include everything based on 
human belief or beliefs, any more than it is to include 
everything buved on human activity, and 1 do not require 
It to make provision for the whole training of a dogmatic 
theologian any more than to make provision for the whole 
training of (say) a surgeon or an engineer 

Branches ui- Knowledge, Subjective to Man 

Ifaving now expounded this opinion as frankly as is con¬ 
sistent with tho brevity imjMised upon me by cinumstances, 

I pass to a review of other activities of the university which 
usually do not give rise to contentious difficulties As a 
beginning must be made somewhere, let us begin with man 
We may regard him as engaged m the conduct of his own 
existence, possessed of mental faculties, directed by certain 
tastes, exercising menial activities, standing (either as an 
individual or as one of a group) in multifarious relations 
with other men; he is placed amid a universe, and there 
are the phenomena of that universe, living or inert, outside 
him Each of these qualities, if they may be so styled, 
gives rise to a branch or to several branches of knowledge. 

Our first quality of man as an existing being has regard 
to his conceptions of the general nature of knowledge and 
existence as such, and to the theory of his conduct of his 
own existence, the branches of knowledge related to those 
conceptions and that conduct are most simply described 
by the titles of metaphysics and of moral philosophy or 
ethics 

His next quality pictured him as possessed of mental 
faculties The range of these faculties, their detailed 
activities, their modes and methods of working, to mention 
only some of their features, give rise to the branches of 
knowledge described by tho titles of psychology and logic 
In theory, there are close relations between logic and mathe¬ 
matics , in practice, particularly the older practice, mathe¬ 
matics as a subject has usually been derived from the study 
of nature 

Man then was indicated as directed by certain tastes, 
in this indication, it is mainly his ssthetic faculty that is 
contemplated The branches of knowledge associated with 
the xsthotic element in man are conveniently summarised 
in the title of the fine arts, meaning thereby the arts of 
music, architecture, sculpture, and painting, alike In their 
industrial and their intellectual aspects 

When we contemplate the quality of man as connected 
with the exercise of his mental activities, not in the mode of 
the exercise but in its results, we are practically face to 
face with the intellectual creatione of all individuals in 
the aggregate The section of knowledge which thus ariees 
is BO vast that there Is difficulty in finding a single title to 
describe it Taking account of such limitations upon the 
range of this knowledge as are implied in the other activi¬ 
ties of man which have been explicitly recited, 1 shall 
perhaps most simply describe it as literature 
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When we contemplate the quality ol man as standing in 
relatione with other men, either as an individual with other 
individuale, or as a member of a community with other 
oommunitlee, or as a citicen of n State with other Slates, 
the branches of knowledge arising through these relations 
ar«i^^apgij^es, law, economics, and history 

Thus far, every branch of knowledge indicated has arisen 
through the consideration of qualities directly appertaining 
to the individual man, either to himself alone or in asii^oci- 
ation with others But his cinumstanrcs have to be con¬ 
sidered He Is placed in a universe, and before there tan 
be any real appruniiiiatlon to a fit understanding of man 
and his surroundings, the phenomena of the uiiiv(r(.c must 
be studied in their facts, their laws, iheir orders, their 
significance, their influence These studies are vasl and 
varied, they are concerned with all the knnwable relations 
of nature, alike animate and inanimate, and they give rise 
to that immense aqd ever-increasing ordered body of know¬ 
ledge, usually called science in general It includes all 
the particular sciences, and these may be ranged brojdly 
in the three classes of mathematical sciences, physiLal 
sciences, and biological sciences, the first two of which have 
(.loser relations with one another than (as yet) either with 
the third 

KAMitu STiON OF Stuhifs 

Provision has to be made for the adequate teaching of 
all these branihes of knowledge, and it will be seen that 
my ideal university is growing at an alarmingly rapid rate 
Yet the growth will have to be much greater, in respect 
even to these branches of knowledge, than the statement 
tan outline, exacting as it seems Branihes of study have 
been indicated as originating mainly m sonic one sourie or 
other, but any study, once definitely introduced into an 
ordered scheme of knowledge, may develop into issues 
vastly wider than its initial purpose hAamples occur at 
every turn Languages arose in my enumeration through 
the relations between man and man, presumably, there¬ 
fore, they arose for their use in oral communication But 
they can be studied for other than utilitarian purposes 
Ihey may be studied organically, that is, for their accidence, 
their syntax, the sources of Iheir words, the analogies anil 
the differences in their methods, their growth and their 
mutations, their inlluence upon one another, these, and 
similar aspects of languages, constitute the science of 
philology, and provision will have to be made for its teach¬ 
ing. hurther, I would make the mild remark that langu- 
ageSp ancient and modern, are the vehicle of literature in 
the widest meaning that can be given to the word, and 
a mode of teaching them, which is neither utilitarian (in 
my sense) nor philological, will be required for appreciation 
of the best treasures of thought, for comprehension of the 
records of development of nations, for intelligent under¬ 
standing of the civilisations of the world 

As for languages, so for history, another of the subjects 
that in my enumeration arose through the relations hetwcrn 
man and man. It may begin in our scheme as the record 
of the doings of particular peoples, it must develop into 
the history of mankind to which that of particular peoples 
is ancillary. The history made up of acts is not more 
important^ rather it is less imilbrtant, than the history of 
movements and the development of political thought 
Account must also be taken of the fine arts, moral 
philosophy, religious thought, scienlihc thought, in that 
continuous succession which also is their history For all 
these, and for the corresponding amplifications of other 
branches of knowledge introduced initially in the vimplrsi 
of elementary demands, provision must be made In the 
university 

OiiibR Dram-iies of Knowifdof 

When all this is recognised, and when all the demonds 
thus made are acknowMged and met, then it iiiighi be 
imagined that the necessary provision of the university is 
complete and that she is fully equipped to discharge all 
her duties. Far from this being her happy reality, she must 
afford opportunities for another group of classes of know¬ 
ledge of an entirely different kind In the gradual elabor¬ 
ation of the scheme, many useful branches of knowledge 
have been established; yet in their inception they have been 
est^llshed rather as pure knowledge, and they do not attain 
their full significance until they have been so organised 
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that the amplest utilitarian tax has been levied on their 
I riches. There thus must be (to use the ancient word) a 
faculty of theology, a faculty of law, a faculty of medicine 
and surgery; though just as not all theology c^ be taught 
in the one faculty, for dogmatics have l^cn excluded, so 
neither all the practice of law nor all the clinical elements 
of medicine and surgery can be taught m their respective 
faculties in the university 

Nor IS this all These prartual organisations have been 
selected as being subjective to man, but they are not com¬ 
plete even within that categorical limit Growing academic 
thought has discovered that other organisations of know¬ 
ledge can fitly be framed , Birmingham now posst'sscs a 
department of commerce, Cambridge has jusl established a 
new curriculum in economics, and not 'in one university 
alone has provision been made to meet a growing sense of 
the need for a department m the history, the theory, and 
the art, of education itself. 

The tale of demands is not yet full Only those bram hes 
of useful knowledge have thus far in the scheme been 
selected for utilitarian organisation which are most closely 
associated with man's health and man's human relations 
'1 here still remain those other branches of useful knowledge 
which, fitly organised and selected, will tram men to wield 
the forces of nature for the advantage of Che community. 
Perhaps the most conspiciious example of such a group of 
branches of knowledge is provided by the school of engineer¬ 
ing which certainly must exist 111 our ideal university, to 
ini lude instruction in electrical engineering, in mechanical 
engineering, and in naval engineering , and other examples, 
following the wisdom of recent cbtablishments, will be given 
by a school of agriculture, a school of tropical diseases, and 
departments of particular induslries depending largely upon 
(he locality of the university It lies with the future 
gradually to work out the balance between practice and 
training, and to settle the proportion betwi^n experiment 
and experience, in the equipment for professions of the 
newer order as has been done for the professions of 
medicine and surgery And let me add two warnings, 
While the earlier stages in any such process contimie, thorp 
is more than a probability that old ideas as to what con¬ 
stitutes a university education will receive rather rude 
shocks, and may oicasionally be staggered I would, very 
respectfullv, urge a caution against the exclusion of any 
subject of new technical knowledge from the university, 
either actual or ideal, if only because no man can foretell 
Its possible tribute^ to even abstract th^eories, I would 
suggest that its prudent reception in a not too unsympa¬ 
thetic spirit IS a preferable mode of exercising the caution of 
academic wisdom On the other side, the fiery and 
occasionally arrogant advocates of devotion Co (he newest 
learning would do well to temper their vehemence with 
intellectual charity Before they came upon the scene, 
thought had propounded problems which their sciences 
cannot touch, after they shall have left it, thought will 
continue to propound problems equally unamenable in their 
sciences 

Extension of Knowledge Heseanch 

Hitherto, I have spoken of the university as ,1 treasury 
of all ascertained knowledge which ib to be given without 
stint to all c|ualilied students coming for its wealth, and 
those who distribute this wealth are the profebsors and 
other teachers But lliat duty, no matter how excellently 
discharged, is not the sole duty of these officers in respec't 
of knowledge , if it were, the university would only be a 
rather glorified setondary ach>Hil It is true that wc have 
not supposed our ranges of stuc'y to be confined to antique 
knowledge which is crystallised , on the contrurv, all know¬ 
ledge IS to find its home in our university and, at the fitting 
stage, the students will be brought into contact with living 
knowledge, growing, increasinf,, and in its very vitality 
proving the greatest stimulus to Ihe ardent mind You 
would not be content that the cbtimatea of literature should 
Only be those of some bjgonc generation The last word in 
judgment of painterb and painting had not been uttered 
when Ruskin finished his great book Almost from day to 
dav, a chapter in the history of civilisation anterior to the 
Oreeka la bring opened up by the discoveries in Crete, 
Not all the problems nf hislorv are solved, and their solu¬ 
tion will add to the knowledge of the pgst, perh-ips to the 
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romprehcnftion of the present. After the past week, you 
will not need to be told In detail how, in every direction, 
the sclenses, abstract, concrete, practical, are advancing 
by leaps Vid bounds. Progress is the condition, it Is the 
essence, of living knowledge, it should be the very breath 
of life of the university. 

How is this progress to be secured, and the knowledge 
of it made available? It is manifestly the duty of the pro¬ 
fessors to assimilate new facts as they romp, and to submit 
them to those critical reHning and concentrating processes 
which make the surviving product some contribution to 
truth But is there to be nothing else on the part of the 
professors^ Is it to be " all take and no give "? all absorp¬ 
tion and no production? Arc they to profit by taking toll 
of all the thought of the world, and to contribute nothing 
fur toll in return? 1 hold it to bn Ihr highest duty of a 
teaching professor that, up to the Limits of his powers, hp 
should strive to contribute to the increase of knowl^gc 
and the advancement of truth 

Now ! know that all professorial spirit Is not the same 
spirit Ih^re is a spirit which devotes itself to administra¬ 
tion, Its works deserve grateful aiknuwledgment, and they 
are undoubtedly indued with the exercise of power, so dear 
to manv souls Ihere is a spirit which devnte«> itself to the 
humanising and social influences that should be a feature 
in the life of a university, its labours are blest in a 
quickened vitality that affects the whole community. But 
the spirit of research must also be thtre, not alone the 
queiit of facts, but thp quest of truth, whiih is higher than 
facts; not alone the love of novel thought, but the love of 
wisdom, whuh is the crown of thought Vou cannot secure 
it by regulations, a professor will devote himself to research 
In proportion as he likes it, not because it is an expected 
duty ^ ou cannot exact it from evi ry professor , but there 
niUBt be a substantial amount of research produced by the 
aggregate of prcifessors, or their corporation will fail to 
contribute its share to the advancement of learning More¬ 
over, in the absence of research, the university will fail 
in other respei ts, for it will be unable to exercise the pro- 
foundest of all influmces upon the most earnest of its 
studriiLs whose later duty it will be to Ctcrry on the torch 
of li'annng- I mean Ihe influence of stimulus and in¬ 
spiration 

Will >ou let me be reminiscent for a few moments? 
When I was an undergraduate at ('ambndge studying 
mathematics in all the earnest and kindly rivalry that ifi 
frankly and eu*>ily possible among }oung men who are 
friends, there was, among the professors, a group of four 
men of supreme eminence, Stokes, Cayley, Adams, and 
Maxwell We were not (or we thought we were not) 
sunicieiitly qualified by our attainments to attend their 
lot turp'i in our earliest days, but our teachers could tell 
us of their powers, their genius, something of what they 
had done or were doing, and we knew that they stood 
among the great men of the world Do you think it was 
A little thing to young men .it the opening of life that they 
belonged to n un^v^rslly whuh possessed such illustrious 
pioneers of learningI can (ell 30U that, though the 
young men then knew themselves hardly worthy of encranre 
even into the court of rhe Gentiles in the temple of new 
knowledge, the mere presence of thp great men ftimulated 
them and inspired them along the paths which led to the 
temple 1 ha\p spoken of one group o^ professors, great 
men in the clonuin of knowledge that was our special 
pursuit, 1 would mention another group of professors 
possessed by Cambridge at that time, equally great in 
another domain, that i>f theology They were Lightfoot, 
Westcott, Hort 'io theological students 1 suppose that 
they stood for as nrurh as did the mathematical group to 
us, but even to those of us who were not theological 
students their achievements made the university a more 
stimulating home of study, though we knew nothing in 
detail of their work. All these men are dead, the oldest 
of them all only a few months ago, their bodies are buried 
^ peace, but their names live for evermore, a treasured 
inheritance and the proud poBsesBion of the university of 
which during their lives they were an ornament, a gfory, 
and an inspiration 

This deviation into personal reminiscence is undoubtedly 
an Interruption of my mam line of argument. Yet these 
particular examples of fact may do more than any ordered 
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sequence of reasons could do for the establishment of my 
contention that a healthy university must contribute not 
merely to the diffusion of knowMge, but also to the 
advancement of learning 

Concluding Rsmarks. 

1 have spoken at length of some of the aspects of universi¬ 
ties, and have incidentaily alluded to others, and some 
have been omitted entirely. It is time, however, that my 
remarks should draw to a close, and so 1 leave the subject 
with you at this stage Earlier in the evening 1 confessed 
that the receipt of the charters of the Universities of Man¬ 
chester and of Liverpool suggested my subject. But the 
real reason for its selection was a desire on my part to 
do something by way of concentrating your thoughts, and, 
through you, the thoughts of others, upon the significance 
of university education, for I believe that a vigorous uni¬ 
versity can exercise a most beneficent influence upon the 
life of a nation It certainly can play Its part in so train¬ 
ing men that they can contribute to the commercial success 
and the material welfare of the people amongvwhom it is 
placed But it can do more Ihe greatness of a pieople 
IS not to be measured solely or even mainly by its com¬ 
mercial success, ur the extent uf its empire, or the vigour 
of its fighting powers Thought has its part in life, no 
less than action, frequently it dominates action, often it is 
more potent than action in its influence upon the course 
of civilisation In esiiinatmg the position of a nation in 
the scale of the world, not a little weight ultimately is 
attached to its devotion to learning The spread of learn¬ 
ing makes for the clearer understanding of the nations by 
one another, and consequently assists towards developing 
feelings of comity and invoking the spirit of peace 
UniversiliFS can do muih as agents in the achievement uf 
these dims as of others that are mo?e utilitarian. They 
give to their people ci wider range of knowledge and a 
higher standard of culture, and they can organise (he genius 
and the abilily of a nation so as lo feed the living springs 
of fUtion and enable it to make no unworthy contribution 
to the growing thought of Che world 


ASTRONOMY AND METEOROLOGY AT THE 
BRIllSH ASSOCIATION. 

HE proceedings of the department of Section A which 
was devoted to astronomy and meteorology were con¬ 
spicuous this year on account of the meeting of-the Inter¬ 
national Meteorological Comma tee, which was held during 
the Absociacion week, and brought to Southport not 
only representative meteorologists from the United States, 
France, Germany, Austria, Russia, Sweden, Norway, Den¬ 
mark, Holland, and the Azores, but also a very notable 
gathering of British meteorologists Ihe muster at the 
meteorological breakfast, which was organised by Dr H R 
Mill, was not less than sixty-two 

Jnternattonal Committee Meetings 
The meetings of the International Committee, under the 
presidency of Prof Mascart, and of the Subcommittee for 
International Telegraphy, under Ihe presidency of Prof. 
PerntiT, were so arranged that the members could attend 
the meetings of the department Several of them made 
communications to the section and took part in the dis¬ 
cussions. Ihe variety of lan^age added |o the interest of 
the proceedings, which were ui gratifying contrast with the 
rather depressing occasions represent^ by the meteorology 
davs as they used to be before the formation of a special 
subsection for cosmical physics. 

Before going on to the work of the subsection, a word 
or two may be said about the work of the International 
Committees First, for the subcommittee on weather tele¬ 
graphy its duty is to consider all matters which concern 
the efTiciency of the arrangements for dally weather maps. 
In Europe these arrangements are of the most complicated 
character, and require the cooperation not only of a number 
of independent meteorological services, but also of an edual 
number of independent telegraphic services biinpng 
messages, not as a rule from the centres of business, but 
from the most remote and exposed positions on the European 
C4iasts to the various central offices. The relations between 
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the several services are partly by way of exchange and 
partly by way of payment for services rendered, and com¬ 
plication la inevitable 

Considering the difficulties to be overcome, and the diver¬ 
gent Interest! of the different offices, the results already 
achieved, as represented in the weather maps of Europe, 
are a remarkable witness to the spirit and capacity with 
which the predecessors of the present committee have 
approached the subiect. There nre still some questions out¬ 
standing, for which d solution is obviously desirable, con- 
nerted with the hours of observation and the time occupied 
In the transmission of the despatches 13 ut questions of the 
observations and their transmission are so mixed up that 
they are as much matters for the telegraphic services as 
for the meteorological offices. Accordingly, the tendency 
nf the committee, after prolonged consideration of man) 
details, was towards a conference with the International 
Telegraphic Convention, and the work was devoted to 
formulating the questions which might be profitably raised 
in such a conference 

The International Committee itself is somewhat infornul 
in its proceedings It begins formally enough by record¬ 
ing changes In the personnel, which ma^ have been already 
arranged by correspondence, and receiving reports from its 
Subcommittees On this occasion these included, besides 
the report of the Telegraphic Subcommittee already 
mentioned, an important and final report from the Com¬ 
mittee on cloud observations, the results of which were sub¬ 
sequently given to the Association by Prof llildebrandsson, 
and an account of the work of the Atfronautical Committer, 
of which results have been already published by the German 
Government, and which were also referred to subsequently 
in the proceedings of the section To this was added, as a 
supplement, an account by M Teisserent de Borl of the 
Franct^Scandinavian aeronautical station in Jutland, estab¬ 
lished by him in 190a with the cooperation of the meteor¬ 
ological authorities of Denmark, Sweden, and Norway 
Other work in connection with the exploration of the upper 
air was mentioned. 

The committee then went on to consider various proposals 
for the extension or improvement of observations, referred 
to the committee or made by individual members, among 
which were to be found proposals for the organisation of 
observations of atmospheric electricity referred by tho 
Academy of Science of Saxony, the institution of regular 
observations of solar radiation, and various other matters 
of a more or less technical character, an actount of these 
details will be given in the official report of the proceed¬ 
ings. An English translation of the report will be pub¬ 
lished as usual by the Meteorological Counril 

Two important resolutions, one appointing a sulnom- 
mittee to organise a committee for dealing with simul¬ 
taneous solar and terrestrial changes, and the other direct¬ 
ing the attention of the British Association to the incon¬ 
veniences of the present practice of having different systems 
of units of measurement for meteorological observations, ure 
inferred to later on 

At the close of the meeting of the committee, at which 
a cordial vote of thanks was passed to the Mayor and 
Corporation of Southport for the use of the committee room 
of the Town Hall for the meetings, the following future 
International assemblies were announced —In 1904, a 
meeting of the subcommittee for terrestrial magnetism at 
Cambridge, and a meeting of the aeronautical subcom¬ 
mittee at St. Petersburg; in 1905 a conference of directors 
of meteorological offices and observatories at Innsbruck 

Me^Ungs of the Department for Astronomy and 
Meieorotogy, 

Meetings of the subsection of the Association devoted to 
aslrononiy and meteorology were held on Friday, September 
11, and the following Monday, Tuesday, and Wednesday. 
During part of the session of Monday and on Tuesday 
meetings of the remainder of the section were held, simul¬ 
taneously with those of the department, for the discussion 
of papers on mathematics and physics 

The procepdlnga on September ir coirynenced with the 
chairman's address, which has already been'printed in these 
columns. Arising out of a vote of thanks proposed bv Prof. 
Schuster, there came what muy prove to be an imporLE^nt 
suggestion, that the time has now arrived when meteor- 
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ologistB of all countries should adopt a uniform system for 
the measurements of pressure and temperature Those 
quantlclev have certainly been measured long Aough for 
men of science to bo able to agree as to what% the most 
scientific and the most practical way of expressing them 
The result of Pi of Schuster's suggestion appeared first as 
a comiiiuniralion from the International Cunimittpe, and 
subsequently as a reitolution upon the subject by the General 
Committee of the Association. 'Ihe address was followed 
by adTSLUSKion of simultaneous solar and terrostrinl ihunges, 
iiiLrocluccd by the president of the Associntionj Sir Norman 
Loi'kyer, in a paper which gave a short account of the 
hNlury of the various measurements that have been made 
bearing upon the subject In association with this paper, 
a paper b> Dr Buchan on the distribution of rdinfali in 
Scotland in relation to the sun-spot period was taken, and 
n general discussion followed, in whuh Dr Ilellmann, of 
Berlin, referreil to ihe work done in Gi^many upon the 
subject, and bather Cortie, of Stonyhurst, opposed the view 
that tile coamction between solar prominences and terres¬ 
trial phenomena is directly one of cause and effect When 
the subject was subsequently lonsidereil by thn International 
Meteorological Coiiiriiittee, a subronimiit^c was appointed 
to carry on its further development '1 he iinginuL members 
named are Mr. Shaw, Prof Perntcr, Sii Norman Lockyer, 
Prof Langley, and M Angot Upon these now devolves the 
duty of organising the subcoininiUee fur the furtherance of 
the oiiject in view After the diHuission, M '1 nsserenc dp 
Bort read a pnper in French, “ Sur les depressions barome- 
Lnques," in whuh he traced in detail the vertual strut Lure 
of barometric depressions as determined by observations of 
the upper air In the afternoon Messrc Grossnuinn nnd 
Lomas exhibited some interesting pictures illustrating the 
origin and forms of hoar frost obtained in a refrigerating 
chamber 

On Monday, September 14, the proceedings opened with 
a paper in German by Prof Pern ter, of the Austrian 
Meteorological Office, upon the use of the hair hygrometer 
in place of the psychrometer for purposes of ordinary observ¬ 
ations of humidity. 1 he contention of the paper was that 
both instruments required empirical graduation, and that 
if the same trouble were devoted lu the empirical gradu¬ 
ation and management of the hair hygrometer as is now 
required for the psychrometer, the results would be more 
satisfactory Prof Pernter exhibited h spei'inien of the 
instrument in which no pulley was used, and one important 
cause of objection to the hair hygrometer was thus avoided, 
fie also exhibited a very interesting photograph from the 
Sonnblick of a portion of a halo which hud been predicted 
on theoretical grounds, but had never been observed before, 
US It is formed below the horizon line Attention was next 
turned to astronomy by a papet^ of Prof Turner's on the 
question, " Was the new star in Gemmi shinuig previously 
as a very faint star? " On photographs of the region taken 
by Dr Max Wolf at Heidelberg and by Mr P.irk- 
hurst at Yerkes, a faint star is shown very near the place 
of the Nova, but the evidence was on the whole Rg'uniit 
identity, and tins conclusion was confirnied by \ letter from 
Prof Barnard, received on the morning of the meeting, 
announcii^ that he had observed the faint star shining 
beside the Nova The subsection th^n reverted to meteor¬ 
ology, and listened to ,i very important paper by Prof 
Hildebrandsson, of Upsala, upon the results of (he inirr- 
national cloud observations and their effect upon the 
general theory of the circulation of the atmosphere. 
Prof Hildebrandsson first exhibited a reproduction of a 
drawing illustrating James Thomson's theory of the general 
circulation, whuh is practically similar to the scheme of 
general circulation adopted by Fcrrel, He then showed a 
senes of diagrams representing t le motion of the upper 
atmosphere as determined by the motions of cirrus clouds 
deduct from cloud observations in all parts of the world. 
In some cases, also, the motion of (he lower clouds was 
given The general system of circulation thus established 
was shown to differ In most important ^rtlculars from the 
calculated circulation of Thomson and rerrel In the dis¬ 
cussion an interesting point was raised by Prof Hcrgesell 
as to the extent to which the motion of air could bn InfWred 
from the motion of clouds, ciouds only being formed In 
certain states of the atmosphere, but the qliestlon was not 
solved. 
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The subject qf kite observations and the general Investi¬ 
gation ofathe upper atmosphere was then taken up. It 
was intro^jped by Mr. Dines, who gave an account of the 
work of the kite ^ccMninittee of the Association and of the 
difficulties met with in carrying out the continuation of the 
observations in the summer of this year off the west coast 
of Scotland. Dr A L Rotch followed with an account 
of the kite observations at Blue Hill in the years 1900-2, 
and Prof HergeseJ] added an account, for the most part 
in German, of the work of the International Aeronautical 
Coiiiinittec He comluded in English with an eloquent 
appeal to the science of this country to take a part in this 
important investigation 'I he three papers mentioned were 
followed by a general discussion, which had not comluded 
when the moining silting of the section was adjourned 
It was accordingly postponed until the following day, and 
then continued by Profs Schuster, 'lurncr, nod M 
rrisserrnc de Dort The matter was subsequently brought 
before the cciniiiiiltee of Seition A, and nt their instante 
the General Coinniittee at their iinal meeting adopted a 
resolution urging the council to take steps lo seiure 
the means of joining this international enterprise ihi* 
papers in the afternoon were one on photographs of the 
Orion nebula, by Mr W E Wilson, showing what could 
be done by screening to bring out in a positive detail of the 
central overexposed regions of the negative, while pre¬ 
serving the faint extensions, on the spectra of lightning, 
by Dr. W J S Lockyer, which formed a suitable com¬ 
panion to the author's fine collection of photogr'phs ot 
lightning in the meteorological exhibition, and which was 
iurther elundated by a photographic spectrum of lightning 
from Yerkes Observatory, and also a paper by Mr D 
Burns, attributing some of the unexplained phenomena 
accompanying volcanic eruptions In the West IndieA to 
electrical action 

On Tuesday, September 15, Prof Milne, whose lU-heallh 
during the meeting of the Association unfortunately pre¬ 
vented his taking much part in the prcKcedings, read the 
rejiort of the seisnuilogical committee, and gave an account 
of his conclusions on the present state and properties of the 
interior of the earth That was followed by a number of 
astronomical papers Prof Hale sent from the Yerkes 
Observatory u senes of very fine photographs made with 
the new Humford spectni-heliogruph jTiountcd on the 40-inrh 
refractor By setting the slit in dilTcrent parts of the K 
line he is able to photograph the distribution of calcium 
vapour at successive heights above the photosphere, and la 
show how the call lum " flucculi ” expand as they rise and 
spread out over the spots He announced also the existence 
of dark hydrogen llncculi and of occasional dark caliium 
flocculi Prof Si busier umlnbuled a very important paper 
on radiation from n foggy atmosphere, finding in Ihe 
" scattering" of light by nuileiules an explanation of the 
fact that a star may show the hydrogen scries partly bright 
and partly dark A paper by Prof Sampson announced 
some of the results of the eclipse observations of Jupiter’s 
satellites upon which he Is now engaged, and one by Father 
Cortie on solar prominences and terrestrial magnetism went 
to show that no direct relation in detail could be traced 
between individual prominence outbursls on the sun and 
terrestrial magnetic storms Ihe conclusion was that both 
depend on some deep-se.ited common cause, and not directly 
one upon the other There followed a paper by Dr Paulsen, 
of Copenhagen, in whii h the spectrum of nitrogen was 
c'ompared with the spectrum of the aurora obtained by long 
exposure in the Arctic nJghl of Iceland Dr Buchan gave 
an account of the resulls of an investigation of the variation 
of temperature in the waler of the Levant, which regularly 
gams temperature during one part of the day and loses it 
all igain within the twenty-four hours This gam and loss 
Dr Dui han attnbulcrd lo the effect of absorption and radi¬ 
ation 'i'he decision between that hypothesis and the 
alternative suppesled by Mr J Altken, that it might be 
aicountpd for by convection, wa. left as an attractive subject 
for further consideration 

The work of the day concluded with some magnetic 
papers. Prof Schuster reading for Dr. Bauer, first an 
account of the progress of the magnetic survey of the United 
States, and se^ndlv an attempt to compute the secular 
variation of the earth's total magnetic energy. The report 
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I'f the committee of the Falmouth Observatory, to which 
the Association is giving a liberal subsidy, in order to main¬ 
tain a self-recording station free from the electrical inter¬ 
ference which has destroyed the usefulness of the Kew 
observations, until a new national magnetic observatory ip 
established, was merely formal 

i he subsection continued its labours up to the end of the 
available lime of the Associdtion. On Wednesday, Dr. 
W, J S Lockyer read a paper on the relation between 
prominences, sun-spots, and coronw Dr Buchan produced 
the twenty-first report of the committee on Ben Nevis 
Observatory, which concluded with a summary of the results 
ns bearing on forecasting Prof Callendar gave an account 
of the electrical self-recording instryint^ts designed by him¬ 
self, and pointed out their advantages over Chose in general 
use 'Lhcre are so many points in connection with the prac¬ 
tical use of self-recording instruments tq which it is desirable 
that attention should be directed that it is to be regretted 
that the limited time of the section did not permit more 
extended discussion of the general question Dr A. L 
Kotch gave an account of the results of his experiments at 
Blue Hill upon the effect of meteorological conditions upon 
Ihe audibility of sounds between a high-level and low- 
Icvcl station 'J he results were of a negative character on 
the whole, no specific effeit could be attributed to differ¬ 
ences of meteorological condition 'Ihe business concluded 
with a paper by Dr Mill On some rainfall problems, in 
which he discussed some practical difficulties arising in (he 
construition of accurate ramfalL maps The usual vote of 
thanks concluded the proceedings 

Exliiliilion of Objects of Interest in Meitorology, Tcrrcjfnal 
Magnetism, <^c 

In connection with the meeting of the International Com¬ 
mittee, an exhibition of objects of interest in meteorology 
and allied subjects, terrestrial magnetisni, solar physics, 
seismology, Ac , was organised Ihe preliminary arrange¬ 
ments were made by a comniiLtec which met at the Meteor¬ 
ological Office, and consisted of representatives of the 
Meteorological Council, the Royal Meteorological Society, 
the bcotiish Meteorological Society, the president of the 
Association, the Astronomer Royal, the director of the 
National Physical Laboratory, and a number of others in¬ 
terested in the subjects represented. The result was the 
collection of a large number of very interesting exhibits 
from the following exhibitors — 

The Admiralty, Hydrographic Department, magnetic 
apparatus, the Astronomer Royal, historical instruments, 
magnetic and meteorological records, the Meteorological 
Council, bonks, maps, diagrams and automatic records; the 
National Physical Laboratory, Kew Observatory, McLeod's 
sunshine recorder, cloud apparatus and photographs, records 
and diagrams illustrating meteorology, magnetism and seis- 
niulogy , Prof. A A Rambaut, Radcliffe Observatory, baro- 
granis showing disturbances due to volcanic eruptions, and 
diagrams of the results of earth temperature measurements , 
the Royal Meteorological Society, Glaisher's balloon 
apparatus and other objects of historic interest, the Scottish 
Meteorological Society, photographs of Ben Nevis and 
special rainfall maps, Sir Norman Lockyer, I^.R S., Solar 
Physics Observatbry, diagrams of solar phenomena and of 
the secular variation of pressure in different parts of the 
earth , M Tcisserenc de Bort, records of unmanned balloon 
aM'entx etched on metal sheets; Mr John Aitken, F.R S , 
dust counters and koniscope, with a map exhibiting some 
results obtained, and an apparatus illustrating certain 
phenomena of cyclonic storms, Mr J Baaendell, new self- 
recording apparatus for temperature and for wind direction 
combined with wind force, diagrams and records from the 
Fernley Observatory, Southport, Mr, F. F Blackman, 
apparatus for demonstrating and measuring the evaporation 
of water from the leaves of growing plants, Mr. F. J 
Drodie, diagram of gales, Dr Buchan, F.R.S , meteor¬ 
ological atlas; the Cambridge Scientific Instrument Com¬ 
pany, Callendar recorders for temperature and sunshine, 
and Blakesley’s portable barometer; Captain E. W. Creak, 
RN, CB. F.RS., magnetic charts, Mr W. H Dines, 
tornado cloud apparatus and kite records; Mr. F L. Halli- 
well. new self-recording rain gauges; Mr. F W Harmer, 
diagrams of suggested laobarie diitrlbutkmi In the Glacial 
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epoch; Mr. J J. Hlcki, various apparatus, including a 
standard thermometer without any error shown in the Kew 
table of corrections between ja" and aia°, Dr W. J. S 
I..o^yer, photographs of lightning and of the spectrum of 
lightning; Dr H R. Mill, rainfall maps; Mr. R. W 
Hunro, new pressure plate anemometer hy Dines, Messrs 
Newton and Co, altimeter, Prof. J. M. Pernter, new seif- 
regUtcring electrometer and anemometer, also hair hygro¬ 
meter and photometeorometer; Mr A Lawrence Rotch, in¬ 
strument for determining the velocity of wind at sea, kite 
investigation exhibits, photographs of high-level stations 
and of the figures of the winds from the Horologium at 
Athena; Dr. R H. Scott, F.R.S., Russian climatological 
atlas; Dr. W N. Shaw, FRS, Galton's Metcor- 
ographlca ” and other historical exhibits, lantern slides, 
apparatUB and diagrams illustrating the motion of air in 
circular storms, and apparatus illustrating the circum¬ 
stances of the formation of cloud in free air; Prof F, T 
liouton, FRS., gravimetric recording hygrometer, and 
an electrical dew-point hygrometer; Mr. C. T. R. Wilson, 
F R.S , experiments on ionisation; Commander Wilson- 
Barker, R N R., cloud studies—photographs, Dr. W. Man- 
sergh Varley, for Mr, P. Y Alexander, ballons sondst re¬ 
cords , Mr A Lander, new sunshine recorder, anemometer, 
and thermograph 

It IS difficult to particularise in a short notice the exhibits 
which deserved or those whuh received the greatest atten¬ 
tion Not the least interesting was the one representative 
of the connection of meteorology with botany, exhibited by 
Mr. Blackman, an apparatus which showed the rate at 
which water evaporated from the leaves of (he branch of 
a tree. From the point of view of meteorology, probably 
the most important exhibits were the comparatively in¬ 
conspicuous sheets of melal or paper on which were recorded 
the results of balloon or kite ascents by M Tcissercnc de 
Bort, Mr Rotih, Mr Dines, and Dr Varley, one of the 
records exhibited by the last-named gentleman extending to 
the height of 70,000 feet The opportuni^ of seeing the 
working of Mr Aitken's dusi counters, Mr Wilson's ex¬ 
periments on the effect of the electric Reid upon cundensalion 
nf water particles, with other noteworthy experiments, the 
collection of weather maps of all countries, of magnetic 
apparatus old and new, and of the diagrams bringing 
together the results of observations from all parts of the 
world, will probinbly remain among the most satisfactory 
recollections of the meeting in Southport 'J he local exhibits 
by Mr Baxendell, of the remarkably well equipped Fernley 
Observatory, and his assistant, Mr llalliwell, were admir¬ 
able examples of the besi kind of progress in jncteorological 
instrument making, and a word ought to be said for Mr 
Lander, of Canterbury, who exhibited some self-recording 
instnimonts of his own construction, among others a sun¬ 
shine recorder which keeps the record of sunshine for a 
month on a half-plate sheet of photographic paper 

An interesting exhibit, which could not be Lunhned to 
the four Wrills of a building, was a specimen of the 
mortars used in southern Furope for bombarding the ciouds, 
as described in the columns of Natc'hr, vul Ixiv p 15^ 

I he apparatus was brought and exhibited by Prof Pernter, 
being placed at his disposal by the makers for the demon¬ 
stration of the remarkable vortex rings which are produced 
by the discharge of the mortar, whuh is provided with a 
large funnel-shaped attachnirnt 'Ihe discharges were 
directed horizontally, and though the rings did not carry 
smoke enough, as a rule, to be easily followed by eye, some 
of them showed their structure and others could be heard 
hurtling along the promenade for a considerable distance 

Finally, mention should be made of the arrangement earned 
out in connection with the exhibition by the Meteorological 
Council for the preparation at Southport of a weather chart 
of north-west Europe with remarks and forecasts in the 
same manner as those of the daily weather report of the 
Meteorological Office For this purpose the reports of 
observations received in I^ndon were sent on by telegraph 
to Southport, and there charted and dealt with, the evening 
information of which account has always to be taken in 
preparing morning forecasts was sent by post and charted 
■n readiness for the arrival of the telegrams^ 

A special feature of the Southport edition was found m 
maps of the distribution of maximum and minimum 
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temperatures, sunshine and rainfall for the previous twenty- 
four hours, which replaced the three supplementary maps 
of the daily weather report ^ 

The primary object of the arrangement wav to enable 
the members of the British Association to eiamme for 
themselves the method adopted by the Meteorological 
Council for dealing with daily weather information, but it 
was also an experiment by which one can estimate the con¬ 
ditions necessary for carrying out u system of distributing 
telegraphic information to local Centres to be there dealt 
with independently of, but in association with, a central 
onice At present in this country there is only one centre 
for the preparation of reports and forecasts, although the 
local conditions of the three kingdoms are very complex. 
The trial of the preparation of independent reports from 
Ih; same data is therefore of more than temporary interest 
In the chapter of acLidents it cnine about that the South- 
port week exhibited remarkably typical examples of British 
weather, including the rapidly travelling circular storm of 
September lu, with dccoin|Uiiymg heavy rainfall, and 
the persistent anti-cycionc of the following week, with its 
autumnal mornings and almosphenc effects Unfortunately 
all the types were cold, and the visitors from over sea were 
more impressed with Ihe nicteornlogical Interest of the 
week's weather than with its geniality The senes of maps 
remains a very interesting group of hpenmens fur weather 
stud) W. N. SiiAW 


ARCH/EOLOGV OF THE COAST OF NORTH¬ 
WEST FLORIDA ^ 

A/IR CLARENCE B MOORE has concluded his 
thorough archaeological survey of the cod.t-linc of 
north-west Florida. Although this district had not previ¬ 
ously been investigated, many mounds had been opened by 
treasure seekers and curiosity hunters, and thus valuable 
data have been lost to the students of American urchxolugy 
ihis irresponsible exploitation of mounds for spoil has 
caused great loss to science in America, but the loss in 
the Old World has been infinitely greater, and luu often 
this Ignorant digging has been earned on under the auspices 
Ilf " learned " institutions 

By far Ihe grr.iter portion of Mr Moore's finds consists 
of pottery which has been added to tbe noble Lolicctiuii 
that this enthusiastic archsologist has given to the museum 
of the Academy of Natural Sciences at Fhiladelphia. 
Indeed, there are in the various muscuiiH of the United 
States cnoriiious collectionsi uf pre-Culumbi.in and more 
rerent pottery, coinparalivel) little of whit li has been 
studied or published It is (o be hoped that ere long one 
of our American colJerigues will give us a nionogr.iph on 
Aincriean ceramics as j whole, a work on this subjut is 
much needed at the present day, and it could not f.nl to 
be of very great interest 

There is so mui.h variety in the vessels so numerously 
and beautifully figured by Mr. Moure that it is difficult 
to give an idea of the pottery of the district investigated 
Many vessels are i (imposed ot several cups or receptack s, 
most are of irregular form and are often provided with 
animals' heads, a few are jirrfurated, and some are In the 
form of human elhgies; a unique vessel has the form of 
an inverted truncated pyramid, on one side of which a 
human figure peering over the edge Is modelled in relief 
The majority of the vessels are decorated in various ways, 
usually either by incised lines or by devices or patterns in 
low relief, many of which look as if they had been pro¬ 
duced with a stamp, one simple cylindrical vessel is 
ornamented with an incised design r presenting two human 
hands, but most of the designs and patterns have no obvious 
significance 

A good many human crania have been found, and these 
exhibit great antero-posterior flattening, while in anme a 
concave depression gives evidence of early const fiction by 
a band. Captain Bernard Romans, who was familiar with 

1 '' CerlRin Aboriginal RemalnBor lh« North-srest Florida Cout ” Paitii. 
By Cbrencc B Moore {/amrna/ of tbr Academy of Naliirel bcienctt of 
Philadelphia, and Mrien, vd an , part U , 1901,) 
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this part Florida, writing m ihe latter part of the 
eighteenth century, teJIs ua that in hia nme the Choctaws 
bound b^a of sand to the heads of nialo children, but 
skullB of l^n^alea exhibit the (lume artificial deformation 

The region mvosUgated by Mr Moure shows in an 
interesting manner the influence of other districts The 
pottery of north-west Fjorida is, on the whole, much 
superior to that of the peninsula, and the author is inclined 
to believe that the best ware found its way inlo the Utter 
region through barter, and the comparative runty of the 
imported Y^are may account for the infrecjue^ occurrence 
of earthenware xessHs in the burial mounds of the coast 
of the peninsula. 

In the hrst part of the report (loufnal \cad Nut Sci , 
Philo, XI , 1901, p 439) Mr Monre noted a m0^tua^^ 
custom prevailing in peninsular Florida, which consisted of 
knocking a hple in the base of a vessel, presumably to 
“ kill " the put, that its soul might mcoinpany that of the 
dead man. The flimsy and " fre.ik " pottery someLimes 
found in the peninsula, and numerously in the north-west, 
was made expressly for inlermpfit wjih the deid, and in 
the base of each vessel a hole had been made previous lo 
the baking of the clay A new feature in “ freak *' ware 
was encountered abput St Andrew’s Hay, these vessels 



Fig r —Per fora icd mortUBry vei^hel rrom St Andrew's Day, Fieri da 


were hfe-fonns, u^iunlly, but differed from other life-forms 
of the same dlstrut in that they were inferior to them as 
to ware and workmanship, and that ihev hud various per¬ 
forations, made previous to baking, 111 the body of the vessel 
as well as the customary one in the base 

Mr Moore also obtained evidence which suggests that 
the flesh was removed from the bones of the corpses and 
burnt, the mass of carbonaceous rnaUer was alwB>H found 
on the eastern side of the mounds Lrn burial was largely 
in vogue in Alabama and Georgia, it extended into Florida, 
but practically is not met with further east than St. 
Andrew's Inhumatlcm was almost universally practised In 
Florida, true cremation has not been met with in the 
peninsula, but it was occasionally practised on the main¬ 
land, or north-western portion These observations confirm 
the statement of Cabi^a de Vaca, who spent some years 
among the aborigines of the north-west Florida coast; he 
says that persons there In general were buried, but that 
doctors were cremated. Mr Moore is to be warmly con¬ 
gratulated on having brought his labours to so successful 
,a termination, and the Philadelphia Academy of Natural 
Sciences Is fortunate m possessing so liberal a benefactor 
It Is to be hoped that these instructive collections will ^ 
suitably and worthily displayed. A C H 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CambridciK ^fn accordance with general expectation, Dr. 

J N. Langley, F.R S , has been elected professor of physl- 
ologv in successjon to Sit Michael Foster, K.C B., 

Dr A Hill has been reappomted universit> lecturer in 
advanced human anatomy. Dr A C Ingle hds been 
appumted university lecturer in midwifery. Mr, J. de 
Gruthv Gaudin has been appointed a governor of the 
Univeisity College of Nu’th Wales, Bangor 

An Allen studentship of the value of 250! for one >ear, for 
retiear^h in any branch of study connected with medicine, 
niatheiiiatii's, physks and chemistry, biology and geology, 
or moral science, will be vacant next term Candidates 
must be graduates of the university and not more than 
twentr-eight years of age. 

Mr Newoll will lecture next week on Hale's recent in¬ 
vestigations of the sun's surface, with illustrations obtained 
from Prof Hale, of the Yerkes Observatory 

'[ he State Medicine Syndicate reports that during the pre¬ 
sent year eighty-eight candidates have presented themselves 
for examination in sanitary science Forty-one were 
successful in obtaining the university diploma in publii 
health, 

Sir Walter Gilbey has been appointed an additional 
member of the board of agricultural studies 

A syndicate is to be appointed “ to consider what changes, 
if any, are desirable in the studies, teaching, and examin¬ 
ation's of the university, to confer with any persons or 
bodies, and to submit a report or reports to the Senate 
before the end of the Faster term, 1904 " Ihe members 
proposed are the Vice-Chancellor, Sir R C jebb. Dr 
A. VV Ward, Mr Auften Leigh, Mr W Chuwner, Dr 
D M.iiAlister, Prof A R Forsyth, Dr J N Keynes. 
Prof J J Thomson, Mr R S. Parry, Mr J W Cart- 
inell, Mr W Durnford, .ind Mr W. Bateson It is under¬ 
stood lhat one of the first questions to be considered will 

I he that of “ rompulsory Greek," 

1 

iiib War Oflicc has sanctioned the provision of a guard 
of honour on the occnsion of the visit of Lord Kelvin to 
CardilT to receive an honorary degree from the Lniverslty 
of Wales 

liiE Coniinissinners for the Exhibition of 1851 have 
offered a nomination for an 1851 science exhibition to the 
South African College, Cape Town, for 1904, and hope 10 
rrj.pat the offer in 190b and subsequent alternate years. 

Dn C S Mverb has been elected to the lectureship on 
experimental psychology at King's College, London, 
rendered vacant by the resignation of Dr. W’ G Smith, who 
has been appointed to a similar post at the University of 
i.iverpool 

The Prince and Princess of Wales will visit the Batlersea 
Pul> technic on Wednesday, February 74, for the annua) 
distribution of prizes to evening students and the formal 
opening of a new block of buildings in the women's depart¬ 
ment 

At the half-vearly meeting of the governors of the Unl- 
\rrsitv College of North Wales, held on October aB, the 
chairman stated that m all probability 5000) would be 
received from the trustees of the late Dr. Evan Thomas, and 
that it had been decided to allot lhat sum to the new build¬ 
ing fund. 

A NEW Royal college at Posrn was opened on November 
4 by Herr Studt, the German Minister of Education. Herr 
Studt, In declaring the building open, referred to the 
Emperor's deep interest in the education of eastern Germany, 
to which the new college largely owed Its existence. The 
new foundation was to be a university in the true sense, he 
continued, for it would serve the n6eds of all the popula¬ 
tion, including even that section of the Poles which still 
held aloof. 

Thb civic Inauguration oF the UnlveraltT of Liverpool 
took place on November 7 in St George’s Hall, Liveniool 
The Lord Mayor of Liverpool present^ the charter 01 the 
university to the Chancellor, remarking that no one had 
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ione mon than Lord Darby to further the movement for 
he aatablialiniefic of tha university. Lord Derby, on 
iGceptiag the dharter^ taW they could now hope that the 
lew university would become the centre of learning of a 
rreat, active, Industrloue, and well-employed population. 
Ilr Oliver Lodge, who took part In the proce^ings, re- 
xiarked In the course of a speech that something substantial 
nust be done for higher education. Hitherto the country 
lad been content to leave this to private munificence, and 
private munificence had done well, but unaided it was un- 
Boual to the burden. He trusted U was not Impolitic for 
him to say, without regard to party questions, that he 
regretted that a registration duty which waa doing no 
harm, and was hardly a subject of controversy, should have 
been flippantly thrown away when no longer needed for the 
Excheouer, Jnstead of being ear-marked for higher educa¬ 
tion. That amount would have been sufficient to put the 
education the country on a sound, thorough, and, indeed, 
magnificent basis, and would have enabled them to hold up 
rheir heads once more amongst the educated nations of the 
world. Referring to local support. Sir Oliver Lodge ex- 
presseid the hope that whatever aid was given by tfae^unici- 
pality, they would not abolish fees. It was only Just, right, 
and natural that those who specially utilised the institution 
Should make special contributions to it, but by all means 
they ought to provide scholarships for unmonB>ed ability. 
His advice was that the scholarships should be provided 
as little as possible on the basis of competitive examination 
and as much as possible on the basis of nomination from 
schools and Institutions to which the scholarships were 
assigned* 


SOCIETIES AliD ACADEMIES, 

London. 

Royal Society, June 18 —"On the Magnetic Expansion of 
the Less Magnetic Metals '* Uy P. E Showi U A , D.Sl* 
Communicated by Prof J H- Poynting, F R S 

Kescarth has been made by various observers, notably 
Nagaoka and S Uidwell, on the relation between field (H) 
and expansiCMi per unit Mtogth (Bi/O resulting from that 
held of the metals iron, nickel and cobalt Bismuth also 
has been tested, but the consensus of opinion is that it 
shows no expansion under any field so far applied to it. 
Outside the ferromagnetic group bismuth has the largest 
susceptibility (k) of any substance, and the tacit assump¬ 
tion seems to have been made that if bismuth shows no 
expansion, it is vain to look for it in less susceptible 
metals. But there is no direct relation between k and 
Bf/f, iron has maximum k six times as much as nickel, and 
vet expands far less than it for any known field, and so on 
It seems possible, therefore, that there may be appreciable 
movement fcM* large fields in the case of metals other than 
the ferromagnetics This paper gives an account of tests 
applied to specimens of bismuth, silver, aluminium, copper, 
zinc, brass, bronze, lead and tin. It is very difficult in 
working with large fields to avoid movements due to in¬ 
duction and attraction of iron (if any) in the appBratus,^ or 
to Bolenoldal suction or to a straining of the magnetising 
coil to set Itself in the earth's field These movements are 
small, but the apparatus is very sensitive, as it measures 
any movement more than 4x10-* of the length of the 
specimen (19 cm.). The measuring instrument wax the 
electric micrometer By great care and repeated change 
in the arrangement these sources of error were eliminate, 
and It was found that no movement (more than the amount 
stated), positive or negative, occurs for any field up to the 
large one of 1900 C G.S. No previous tests have been 
applied to any of these metals except bismuth Bidwell has 
tested this metal with a field of 1500 C.G S., and with a 
measuring apparatus which would show a movement of 
fne length of the specimen, yet no movement 
'vas found. No other test has been so searching as the 
•ibove. This definite negative conclusion involves two 
corollaries, (a) It Is generally supposed that the small 
“npurlty of Iron occurring In commercial pure metals would 
produce expansion on Its own account whi^ ^wOuld mask 
Any small expansion of the metal, but these experiments 
Ahow no such expansion, and do not confirm the simple 
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superposition theory, (b) The Maxwell strain B'/fleM 
cannot exist in the material rods tried, or it would have 
bepn easily detected, so we have fresh evidence that there 
IS no mechanical connection, unless an extremely njmk one, 
between matter and ether 

A note la appended to the paper In which Mr. G. A. 
Schott calculates the correction factor which must be applied 
the ordinary expression for field H 94x07, when the field 
IS taken over the whole length of the coil used 
Roval Society.—"The Maximum Older of an Irre¬ 
ducible Covariant of a System of Binary Forms " By 
A Veunvi Communicaled by Major P. A MacMahon, 

D Sc , F.R.S. Received September a6 

Cambridge 

PbllOBOphIcal Society, October 26 —Dr. Balter, presi¬ 
dent, in the chair —On nutrition and sex determination in 
'man, by Mr, R. C. Punnott. Making use mainly of the 
London census of 1901, the author showed that if the various 
boroughs were divided into three groups of increasing 
poverty, the proportion of male to female births was least 
in the poorest and greatest In the wealthiest of these groups 
^in other words, the better the nutrition the greater the 
proportion of male births It was shown, however, that 
there are certain factors, 0 g Infant mortality, birth rate, 
and marriage age, which influence the above three groups 
unequally When allowance is made for these factors it is 
likely that the proportion of the sexes produced In each 
group would be nearly identical, from which waa inferred 
the improbability of diflc~ent conditions of nutrition affect¬ 
ing sex determination in man —Note on the action of 
radium rays and light on mercurous sulphate, by Mr S. 
SNInnar.—Note on the pulverisation of mckel grains In 
fuming nitric acid, by Dr W A. Holllai—On the specific 
heat of gaseous carbon dioxide at high pressures under 
constant volume, by Mr W A. D lludga.—On some 
minerals from the Binnenlhal, Switzerland, by Mr, R 11 
aoily.—(i) Ihe theory of the multiple gamma function, 
(2) the asymptotic expansion of integral functions of 
multiple linear sequence, by the Rev E W BArnao.—The 
expression of the double zeta function and double gamma 
function in terms of elliptic functions, by Mr G H hardy. 
—On the kinetic theory of matter, by Mr. H, 
Poekllngtoiu 

Paris 

Academy of Science!, November 2.—M, Albert Gaudry 
in the chair.—'Ofi the non-regencration of the spheridia In 
the sea-urchin, by M, Yves DolagWi The experimental 
results described arc In opposition to the hypothesis that 
the spheridia are the organs of equilibrium, since the re¬ 
moval of them does not permanently affect the powers of 
locomotion Immediately after the removal of the spheridia 
ihe sea-urchins turn with more difficulty, but after some 
time It 16 impossible to distinguish them from oth''rs In this 
respect. This is not due to the regeneration of the sphcndia, 
ns there is no sign of them reappearing, three months after 
the operation -^Reiparks on a communication of M. Raphael 
Dubois of October 19 Last, by M bdm Pwrrlar* Filippi 
.was the first to state in 1S52 that pearls were due to the 
presence of a parasite in the oyster, but his views were 
strongly contested Ihe results of the experiments of 
M R. Dubois support this theory, and further confirmation 
is supplied from the laboratory of Rikitea —Note by M 
Appall on the second volume c) his *' fraitd de M6tuniqiie 
rationnelle."—On new effects produced by the n-rays, 
generalisation of the phenomena originally observed, by 
M. R. Vlondloti The n-rays are rays givrn off by various 
sources of light, capable of passing through an aluiiiinium 
screen, and recognisable by action upon a small 

electric spark or upon a feebly phosphorescent screen. It 
has now been found that these ray9 cause a slight but 
distinct increase in the luminosity of a feebly illuminated 
paper screen, and this effect is retained by tne rays after 
reflection at a polished metallic surface —On the virtual 
sugar of the blood, by MM. R. Ldplnp and Poulud. The 
carbohydrate present jn the blood, measured by its reducing 
power and exMessed as glucose, Is frequently more abundant 
In the blood from the right ventricle than In arterial blood, 
and this contains more than blood from the veins.—The 
influence of mineral food upon the production of the sexes 
in dksceous plants, by M Emile Lauront.— On left-handed 
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curves d( constant torsion, by M. W. do TMnMbars.-* 
On the germination of singular classes of Taylor's series, 
by mV Ktni \9 ftorol.—On some points in the thenty of 
ememma, by M. Ernst LIndoldf.— On the relation between 
the pressure and the rate of chronometerSi by M* Paul 
Ditinhnim. It has been found that the variations Ip the 
rate are proportional to the dllTerences fn the pressure of 
the air The action increases as the balance wheel la 
diminished, but tends towards a limit when the w)issl Is 
very small.—Remarks on the preceding paper, hy M. Ch.^ 
id. Quilladido- The effect prcMluced would apMar to be 
ddO to a amaH mass of air carried routid with the balance 
wheel,—On the magnetic storm of Octobitf 31, by M. Th. 
Moumauhi The extreme amplitude of the varluation is 
00068 e.G.S. units for the horizontal oompon^t, and 
ODoja for the vertical lomponeqt, numbers xforresponding 
to i/ag and 1/81 of the absolute vdlucs of , 

—On a variety of Hllform carbon, by MM.' dtt|Mitiit and 
Henri Niaboiie This form of carbon is 
hydrocarbons by the action of a very hf^h tempbHbM. It 
Is attacked by fuming nitric acid and pj«asBium ^orate — 
On the separation and estimation of iron and radsphoric 
acid in water, by M. H, taiwoot—On a method oT bynthesih 
of symmetrical dihalogen derivatives of benzophenone, by 
M. F. BodrouM. ^-Dibromo-benzene treated with mag¬ 
nesium in the presence of dry ether gives BrC^H^.Mg Br, 
and this with carbon dioaide gives a substituted benzoic 
acid and a ketone. Further examination ol the latter has 
shown it to be symmetrical di-^bromophenyl-ketone At 
a very low temperature the acid Is the chief product, the 
proportion of ketone produced Increasing with the tempera¬ 
ture.—The application of pyridine to the preparation of 
some amides, by M P. Froundlor.— On the use of mag¬ 
nesium amalgam in organic chemistry, by M Louis 
Mounloru Details of the preparation of dlphenylmethane 
and ethyl derivatives of inalonic esters are given —On ortho- 
toluic aldehyde, by M. H. Pournlori This aldehyde is pre¬ 
pared in the pure state by the oxidation of the corresponding 
alcohol —On the coagulation of starch, by MM J. Wolf 
and A PornlMie^.—The olfactory sense of the snail {Hehx 
pomaiia), by M. Emile Vuiiff. The sense of smell is, as a 
rule, limited to a distance of a to 3 cm.—^The osmotic 
regulation of the internal liquids in Echinoderms, by MM 
Victor HonrI and S LoIqu. The results show that all the 
membranes w)iich separate the internal fluids of the sea- 
Urchlns frdm the external liquid are semi-permeable —On 
the fatty materials and the acidity of flour, by M Ballond. 
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VEGBTATIOit IN HBRCYNIA. ■ 

Die Vegetation der^ Erde. vi. Dcr Hercynische 
Florenbezirk. Von Dr. Oscar Drude. Pp. sux + 
671 ; mit j Vollbildern, i6 Textfi^ren, und i Karte, 
(Leipzig: W. Engelmann ) Price 30 marks; Sub¬ 
scription price 20 marks. 

HIS work js an elaborate monograph on the dis¬ 
tribution of the vegetation in the Hercynian dis¬ 
trict of Germany, and forms the sixth volume in Drs 
Hngier and Drude's series " Die Vegetation der 
Erde.’* Dr. Oscar Drude, the author, the professor 
of botany at Dresden, has long been an accepted 
authority on the various problems connected with 
plant geography. In his ** Deutschlands Pflanzcn- 
geographie," I published in 1895, he defined seven 
regions of vegetation in the German flora, and in the 
present work he deals much more exhaustively with the 
mountainous and hilly country which stretches from 
the Hartz to the Rhon, reaching to Lausitz on the east 
and to the Bohmer Walde The botanical literature 
of the area with which he deals is extensive, as it has 
been known to botanists ever since the time of 
Valerius Cordus, who was born in 1515 In 1588 

Johann Thai wrote his Sylva Hercynia,** which was 
a catalogue of the plants growing in that district, and 
in the same year Joachim Camerarius published a 
work containing some curious coloured figures of some 
of the plants 

Dr. Drude divides the various Hercynian " Form- 
ationcn " or plant habitats into Vm main groups, these 
hr* again subdivides, making all thirty-two He 

tarcfully traces the absence ^ ^||^nce of these 

through the fifteen subcjivu^ri^ Of' his geographical 
area It may be well f(^UHSo$jt^^^j|y the character 
of these ten groups (with one tqi^o examples of the 
piedominant vegetation of ca^), a^ their discussion 
occupies much of the volume 
Group 1 —Woods of the low country and hills rcacli- 
500 metres. Predominant vegetation .—Fagus, 
Quercus, Carpinus. Accessory ■—Ulmus, Tilia, &c. 

The first subdivision of this group contains many 
shrubs, Cornus, Caprifohaces and Rosaces, and is 
specially prevalent in Hesse and South Hanover, 
Thuringia, and parts of Upper Saxony. 

11.—Woods within the inundation area of rivers, &c , 
Upper limit about 500 metres. Ain us, Betula, Populus 
Ircmula, Ac., while Fagus is absent. The first sub¬ 
division of this group is almost absent in the 
Hercynian highlands proper. 

Ill—^Woods from 1100-1360 metres Fagus, Acer 
^seudo-^platanus, Picea excelsOj Ahtes pectmata, the 
latter species wanting in certain districts. This 
Rroup, in all Its subdivisions, predominates in the 
Hrrcynian highlands proper. 

IV,—Sandy plains and heaths Calluna, Vaccmium 
and F, Vttts Idaea. Predominates* in 
llosse and South Hanover, Thuringia and Upper 
Saxony, but present to a very small extent in the 
Hercynian highlands. 
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V,—Sunny hill formation Carpinus, Tilia, and 
Quereus sesstliftora, species of Tcucrium, Thvmus, 
Helianthemum, and Dianthus. The first threjr sub¬ 
divisions of this group predominate in Hesse, South 
Handver, Thuringia, and Upper Saxony, but with 
slight exception arc absent m the Hercynian high¬ 
lands. 

vi —Wet meadows, &c. Hydrophilous, Pos, Cyper- 
acese, and Juncacea. 

The first subdivision of this group contains Dactyltfc, 
Phleum, Avena elatior, Festuca elattot and drund- 
inacca, and occurs in all the subdivisions of the geo 
graphical area With the exception of the Bohemian 
forests 

VII —Turf moors. Hydrocotylc, Rhynchosporn, 
and Gentiana Pneumonanthe Hill turf moors arc 
absent in Thuringia and Upper Saxony 

viii —Subalpinc Hercynian hill formation, 900-1450 
metres Lycopodium alptnum and L. Selago, also 
hmpeirum mgrum The two subdivisions of this 
group predominate in the Hartz Mountains, in the 
Erz, and in the Bohemian Forest. 

ix —Inland watery situations Nyniphxa, Hydro 
chans, Typha, Heleorhans, and Lillorella The first 
throe subdivisions of this group predominate m Hesse, 
South Hanover, Upper Saxony, and to some extent 
arc present in the Hercynian highlands The last 
subdivision of the group, saltmarshcs, Ac,, of which 
the characteristic vegetation is Aster Trtpohum Trt- 
gtochin marttimum, Salu'Ornia, Obwne pcdunculata, 
Ac , IS present in Hesse, South Hanover, Thuringia, 
but absent in Upper Saxony and the Hercynian high¬ 
lands. 

X —Cultivated ground, Chcnopodiaces, Solanaccs, 
Centaurea Cyanu^, Agrostemma GithagOf and NesUa 
pamculata. Present in all the subdivisions of the area 
except the Bohemian forest. 

The flora of Hercyma does not dilTer very materially 
from that of Britain, and nearly all the plants arc found 
in similar situations in this country, so the volume is 
well worth the attention of our own local ecologists 

Fifteen chapters of the book arc devoted to various 
portions of the geographical area, as, for instance. 
Das Wescr Bergland, Das Braunschweigcr Hugel- 
land, and Hugclland der Werra and Fulda mit der 
Rhon, Ac , and under each are discussed their 
orographic and geognostic character—the formations 
that occur in the ana and the topography Perhaps 
one of the most interesting of these chapters is that 
on the Hartz Mountains. 

The Hartz is a detached chain, flat on the top, 2000 
feet above the sea, with a number of peaks rising out 
of this, among which the Brocken, 3733 feet above the 
sea, is the Ifrighest Its geological tomposition is 
granite. On p. 497 we have a figure showing the 
character of the vegetation surrounding the sununit. 
The Weser Mountains are lower, averaging not more 
than 600 feet, the highest point being 1500 feet. The 
Rhongebirge and several basaltic ridges are also low. 

Many years ago it was pointed out that the Hartz 
Mountains present some curious peculiarities in their 
vegetation which deserve especial notice. In order to 
comprehend them in their true independence, we must 
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exclude the low promontories and ranges of hills 
around the great mass, since the vegetation of theme, 
both^eologically and botanically, agrees with those 
of the terraces of the Elbe and the Weser. The uni¬ 
formity of structure of the great central mass of the 
Hartz, the rarity of lime, &c , causes a comparative 
poverty of peculiar forms of flowering plants, but, on 
the other hand, a subalpinc character may be detected, 
and this at a height above the sea which would not 
lead one to expect it. Another feature, long ago 
pointed out, is the depression of the climatic tree-limit. 
Dr. Drude gives the following'list of the twenty-four 
rarer or characteristic species of the Brocken flora :— 
lAsUra cordata, Epipogon aphyllus, Tnchophorutn 
caespitosunit T alptnum, Carex pauctflora, ? C. 
HeleonasteSt C. ngida, C. limora, C. sparsiflora, 
Geum monianum, Ltnnaea borealts, Hteraetum 
€Llpinum, H nxgrescens bructerum, Andromeda poli~ 
flora, 7 Ptngutcula alpina, Pulsatilla alptna, Zmpe- 
trum ntgruni, Rumex arifoltus, Thestum alptnum, 
Salix bieolor, Betula nana, Lycopodium alpmum, Sela~ 
ginella spinulosa, and Athynum alpestre. 

Saxifraga Hirculus was found by Kohl in the neigh¬ 
bourhood of Zorge in 1809, but docs not seem to have 
been gathered by anyone since that date, and many 
other interesting notes on individual species are given. 

Hampe, in his “ Flora Hercynica," gives 1343 
vascular plants as occurring within his area, and there 
IS a good deal of additional information on the dis¬ 
tribution of plants in this region in A Andree's little 
pamphlet Die Flora des Hartzes und des Ostlichen 
Vorlandcs bis zur Saale.” 

The Erzgebirge, a chain of mountains mostly of 
primary formation, are on the south-east of the area 
taken by Dr Drude. A long list of the characteristic 
species is given, from which wc select the following 
as particularly worthy of note —Orchis globosa, 
Hermimum Monorchts, Coeloglossum vinde, Cymna- 
denia albtda, Li^tera cordata, Corallorhtza tnnata, 
Lilium hulhtferum, Strepiopus amplextfoUus, Poly- 
gonatum veritetUatum, Luzula silvatica, L, sudettca, 
Trickopkorum caespitosum, Carex paueiflora, C. 
Tigtda, C suptna, C. hmosa, Calamagroshs montana, 
Poa sudetica, Scheuchzerta palustrts, &c. 

Meum athamanticum, Orchts globosa, Genttana 
spathulata, and Phyteuma orhieulare, which are present 
in the Erzgebirge, are wanting in the Upper Bohmer 
\^'aldc, and only the Meum and the Phyteuma reach 
the Hartz. Senecto ertspatus. In the Thuringen Wald, 
reaches its northern limit in Hercynia, but it is im¬ 
possible in a brief notice to give any idea of the mass 
of detailed information which Dr. Drude has here 
collected together. 

Much good work has recently been published on the 
distribution of plants in various portions of the globe 
In Centra] Europe there have been the preceding 
volumes in the present senes. Prof. Moritz Will- 
komm*s “ Iberian Peninsula," Dr Pax's admirable 
work on the Carpathians, Dr. Gustav Radde on the 
Caucasus, Dr. B^ on the various countries included 
under Illyria, and Dr. P. Graebner on north Germany. 
In the United States we have had Prof. MacMillan's 
"Minnesota Plant Life," "The Plant Life of Ala¬ 
bama " by Dr. M6hr, and a report on the Dismal 
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Swamp region by Mr, Thomas H» |teamey. In this 
country the late Robert Smith mam^ out three dis¬ 
tricts in Scotland, and his brother, Dr. W. G.^ Smith, 
of Leeds, and his' colleagues have already mapped out 
two districts in Yorkshire, and given lists, illustrated 
by photographs, of the characteristic plants of the 
different stations. A first instalment of a botanical 
survey of the basins of the rivers Eden, Tees, Tyne 
and Wear, by Mr. F. J. Lewis, was lately read at the 
British Association, and we hope the contemplated 
survey of the Pennines, from Derbyshire to the 
Cheviots, will be successfully carried out. 

Dr Drude in Hercynia has done his work most 
fully and conscientiously. Every possible plant- 
association connected with every varying physical con¬ 
dition of the country has been carefully noted, and both 
its phenogamous and cryptogamous constituents have 
been determined. But we feel that the work may 
somewhat bewilder the ordinary reader by reason of 
its excessive elaboration E G. B. 


MEASUREMENT BY LIGHT WAVES. 

Light Waves and their Uses. By A. A. Michclson 
The Decennial Publications of the University of 
Chicago Pp. 166. (Chicago. University Press, 
1903 ) Price 2 dollars net 

HE University of Chicago, in commemoration of 
the completion of the first ten years of its exist¬ 
ence, IS publishing a senes of volumes dedicated " to 
the men and women of our time and country who by 
wise and generous giving have encouraged the search 
after truth in all departments of knowledge " 

The publication committee is to be congratulated 
in that it has pemuaded Prof Mirhelson to contribute 
a volume to this series. Anything that he writes is 
sure to be worth careful and attentive study, and while 
the actual scientific results recorded do not, as a rule, 
in any way claim to be new, Prof Michelson has 
succeeded in putting the important consequences of 
his own inimitable work in a manner which will render 
them known to many who could hardly be expected to 
follow the original papers. 

The volume contains eight lectures delivered at the 
Lowell Institute in 1899. It starts with an elementary 
account of light waves and their properties, and in the 
first lecture some of the consequences of the principle 
of interference are skilfully developed 

But the distinctive tone of the work is not noticeable 
until we come to Lecture 11., which deals with a com¬ 
parison of the microscope and telescope with the 
interferometer. 

An account is given of the action of a lens, and the 
theory of the diffraction fringes formed by a micro¬ 
scope or telescope objective is outlined. This leads to 
the theory of the resolving power of a microscope, 
and to the conclusion that, while 1/250 of an inch is the 
limit of resolution for the human eye, that of the 
microscope is one four-hundredth of this, or about one 
hundred-thousandth of an inch. It is then shown that 
by limiting the aperture of a telescope to two parallel 
slits near the opposite ends of a diameter, the fringcb 
formed become more distinct, though with a consider¬ 
able loss of light, and from this the action of various 
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forms of interferometer in which the interfering 
pend is arc separated and then reunited after reflec¬ 
tions at a series of plane mirrors is deduced. It is 
explained, further, that with such instruments the 
accuracy of measurement possible with a telescope or 
microscope can be greatly exceeded, and that, too, 
without serious loss of lif^ht 

The application of interference methods to various 
measurements forms the subject of the remaininf; 
lectures. 

One of the features of the Edinburf^h mcelin^ of 
the British Association in 1892 was Michelson's paper 
on the application of interference methods to spectro¬ 
scopic research read before Section A and printed in 
full among the reports 

Fizeau bad years before explained the gradual dis¬ 
appearance and reappearance of Newton’s rings when 
formed by sodium light between a flat surface and a 
lens of small curvature as the distance between the 
two IS increased. It is due to the fact that the D line 
is double, the ring system seen, therefore, is a com¬ 
plex one produced by the superposition of the two 
s>stems due to each line scpar.itely When the bright 
rings of the two systems coincide, the visibility of the 
rings is a maximum; as the distance between the lens 
and plate is increased, the bright rings of the first 
system overlap the dark rings of the second, the 
intensity of the held becomes uniform, and the rings 
cease to be visible. 

Michelson defined the visibility of the ring system 
and showed how it depends on the distribution of light 
in the source; he then proceeded to measure experi¬ 
mentally the visibility of the rings formed by various 
spectrum lines, and from this to analyse the distribu¬ 
tion of light in the lines. By a i^trokc of genius he 
utilised the defects of the ring system to advance our 
knowledge to a surprising extent. Lecture iv con¬ 
tains a most interesting account of Jus work. 

The chapters that follow are no less fascinating, 
thus the next lecture describes the measurements 
undertaken by Michelson at the Bureau International 
des Poids et Mesures at Sevres 10 determine the re¬ 
lation between the wave-length of cadmium light and 
the standard metre, cadmium light was chosen 
because of the simplicity of the lines of its spectrum, 
and It was shown that in air at 15° C and at normal 
pressure the number of waves in a metre is for the 
red ray of cadmium 15531635, for the green ray 
1966249 7, and for the blue 2083372 1. The absolute 
accuracy of these results is said to be about one part 
in two millions, the relative accuracy about one part 
in twenty millions. 

In Lecture vii., application of interference methods 
to astronomy, it is shown how an examination of the 
visibility curva of a star enables the observer to detect 
double stars which are far too close to be resolved by 
any telescope, while the last lecture, on the ether, deal*: 
With a problem which is yet unsolved, the theory of 
aberration. 

The aberration constant, the ratio of the velocity 
of the earth to that of light, is a quantity of the order 
1/10000, and its accurate measurement had proved no 
easy task. Michelson, with the view of solving the 
question whether the earth is at rest or in motion 
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relative to the ether at its surface, undertook a 
measurement which involved the square of this tiny 
quantity, or one part in one hundred miliums, and 
carried it out successfully. The result of the experi¬ 
ment was to show that this relative motion, if it exists 
at all, must be extremely small, and that the ordinary 
e.xpUnation of aberration, which assumes that the 
ether remains at rest while Uic earth moves through 
it without disturbing it, is untenable The only solu¬ 
tion of the difhculty yet offered is that due to Lorentz 
and Fitzgerald, who pointed out, independently, that 
the motion of a body through the ether might, on 
certain assumptions as to the connection between ether 
and matter, cause the body Lo contract in the direc¬ 
tion of motion, and that this contraction would depend 
on the square of the aberration constant, so that its 
elTect might compensate for the elTect looked for by 
Michelson. 

In His first lecture the author apologises for using, 
as illustrations of his subject, his own researches 

'* 1 do this," he says, " because I believe I shall 
be much more likely to interest you by telling w'hat 
1 know than by repeating what someone else knows " 

Prof. Michelson has earned our thanks for putting 
some of his knowledge into so atlrucLive a form, he 
will perhaps forgive us if, in closing, we express the 
wish that he will tell us more of w'hat he knows. 

R T G 


ALL aboi;t cats 

The Book of the Cat. By Miss F Simpson. Pp 
viii + 380, illustrated (London' Cassell and Co, 
Ltd , 190J ) Price 15J. net. 
flE ** cult of the cat " has ofMatc years increased 
to such an enormous extent that there can be 
no doubt as to the need for a thoroughly trustworthy 
and exhaustive account of the various breeds kept in 
this country, together with notices of those of other 
lands. Of this favourable opportunity Miss Simpson 
has taken full advantage in the handsome and beauti¬ 
fully illustrated volume before us, the exceedingly low 
price of which places it within reach of fanciers in all 
ranks of life In addition to the description of the 
various breeds kept in this country, the author has 
also given chapters on the feeding, housing, and 
general treatment of cats (deiived frcMTi her own ex¬ 
tensive experience), as well as on the management of 
cat-shows, while other chapters by various specialists 
are devoted to foreign breeds, the cat's place in nature, 
and the diseases of cats and I heir treatment. The 
book is therefore a compendium of all that relates to 
domesticated cats, and it may be almost said that it 
contains practically all that is "^orth knowing about 
these animals. 

Perhaps the least satisfactory portion of the book, 
so far as Miss Simpson is concerned, is to be found 
in the opening lines of the first chapter, where we find 
the statement that the ongin of the cat has long 
puzzled the learned, and is still a zoological mystery 
Neither does the second senLonce —** Historians tell us 
that the feline race came into existence about the same 
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time as the horse ”—tend in any way to mend matters 
Moreover, when we turn to the chapter on some foreign 
catSp ty Mr. H. C. Brooke, we And it stated, although 
some^at guardedly, that the Egjrptian cat is the , 
probable ancestor of our domesticated breeds. There 
does not, therefore, seem to be complete accord in this | 
respect between the two authors, and wc venture to 
suggest that, although the pedigree of the original 
British breed of cat cannot be fully traced, the term 
" mystery ” is scarcely appropriate to the real facts 
of the case In this connection mention may be made 
of Mr. Brooke's error m referring (p. 297) to the 
European and Egyptian wild cats as “ varieties " in¬ 
stead of species " It is perfectly true that the mis¬ 
take, in analogous cases, is very frequently made by 
amateur zoologists, but it is nevertheless quite in¬ 
excusable 

Passing over the chapters devoted to the housing 
and exhibition of cats, our attention may be directed 
t3 what Miss Simpson has to say with regard to the 
various breeds kept in this country The Arst group 
taken into consideration is that of the long-haired or 
Persian breeds, of which quite a number of different 
strains, chicAy or entirely distinguished by colour, are 
recognised by fanciers The author is of opinion that 
no satisfactory distinction can be drawn between 
Angora and Persian cats, and in this she is doubtless 
right. No reference is, however, made to the opinion 
current among /^oologists that the Persians very prob¬ 
ably trace their origin to the long-haired Pallas's cat 
(Fells mantii) of Central Asia, which, with the excep¬ 
tion of the tail and limbs, is a nearly uniformly 
coloured species Neither is enough made of the fact 
that all imported Persians appear to be uniformly 
coloured, although a quotation from Mr. Harrison 
Weir to this effect \s given. If this be really the case, 
there can be no doUbt that all Persians with tabby " 
and " tortoise-shell " markings are due to a cross 
between the pure breed and European cats Strong 
conArmation of this is afforded by a statement of the 
author to the effect that so-called orange Persians tend 
to lose their markings and become uniformly coloured. 

Under the heading of Manx cats the author alludes 
to the current belief that these arc due to a cross 
between a cat and a rabbit 1 A whole chapter is de¬ 
voted to the beautiful Siamese cat, although no refer¬ 
ence is made to its possible origin from the bay cat 
(F badia). To the author’s account of ordinary short- 
haired cats wc need not refer, and the remaining space 
at our disposal must be devoted to foreign cats (other 
than those kept in this country). Mr. Brooke, in 
chapter xxvi , has been fortunate in securing some 
very interesting photographs, notably those of the 
Burmese and Abyssinian breeds, the latter of which is 
also represented in a coloured plate, together with an 
Indian cat. Most remarkable of all is, however, the 
photograph of hairless New Mexican cats, now said to 
be all but, if not quite, extinct. 

Although the might have been improved if the 
proofs had been submitted to a zoologist, there can be 
little hesitation in pronouncing it a decided success, 
and indispensable to every student and breeder of cats. 
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AMERICAN RAILWAYS. 

American J?ai 7 wayj. By Edwin A Pratt. Pp. viii-|- 
309 (London; Macmillan and Co , Ltd , 1903.) 
Price 35. 6d, net 

A S It appears to be the fashion just now to lode 
upon British railroad management as antiquated, 
and its methods effete, it is interesting to study a book 
dealing with Amencan practice, as its adoption in 
this country is looked upon by some as the only salva¬ 
tion of British railways from a dividend earning point 
of view 

The volume before us deals with the general question 
in a fair and open manner Mr. Pratt evidently went 
to the States with the intention of seeing as much as 
possible, and comparing what he did sec with home 
practice; he gives us in his book a very readable 
account of the result 

The big waggon question is, of course, interesting, 
and we read that iwenty-Avc years ago the average 
freight box waggon in the United States had a 
capacity ranging from 16,000 lb. to 24,000 lb Then, 
m 1881, the 40,000 lb waggon was introduced, this 
being followed in 1885 by the 60,000 lb waggon. 
After this, in 1898, a waggon, though no larger 
than Us predecessors, was so constructed as to have a 
capacity of 80,000 lb , and to-day waggons are 
being extensively used with #1 capacity of 100,000 1b. 
This continual increase in waggon capacity is well 
illustrated by means of tables The dead weight is 
gr.idunl1y being reduced, and in the case of pressed 
steel waggons the proportion of paying weight to the 
total weight of the car when loaded is 73 per cent , and 
it is interesting to know that waggons of this type are 
bring gradually introduced into this country, the most 
satisfactory being those designed and made by the 
Leeds Forge Company 

With the rapid increase in the weight of trains 
h.iu]ed came the heavier and more powerful loco¬ 
motive, and it is here where the American locomotive 
engineer has the advantage of his British brother, it 
being possible for the American engine to be both 
higher and wider than the British engine, thus 
materially increasing its capacity 

We read that the majority of Amencan ofAcials 
with whom the author discussed the big waggon 
question did not care to commit themselves to any 
recommendation of the use of such large waggons in 
Great Britain. The nearest approach is the American 
type of enlarged freight waggon for the transport of 
coal from the collieries to the sea, and these are now 
being successfully used by the North-Eastern Railway. 

An important conversation with a prominent official 
IS reported on the general question of handling of 
traffic in the two countnes, He said, ours is whole¬ 
sale business, yours is retail. We get bigger lots than 
you do, and we can handle them to better advantage; 
but in regard to general merchandise your arrange¬ 
ments are far better than ours, &c. It is evident, 
therefore, that the conditions are so very different that 
the mere adoption of American methods en bloc is not 
sufficient in itself. No doubt there are many practices 
which can be assimilated with advantage, and thede 
can only be discovered and thought out by sending 
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picked railway men on a tour of inspection over the 
American railways. 

Chapter xx. is of value. The author gives us the 
benefit of his conclusions/' and states that 

“ before starting on my tour of the United States I 
had heard or read so much in praise of the ronditions 
existing on American railways that 1 expected to bring 
back with me a long list of recommendations deserv¬ 
ing consideration on this side But the more 1 looked 
for and inquired after any special advantages that 
were really suited to British conditions, and desirable 
of adoption here the greater my difficulty in finding 
or learning of any became " 

There is no doubt, however, that the British rail¬ 
ways are only too anxious to learn, for most of the 
important lines have sent their officials to study on the 
spot and to investigate anything that is new. 

We can recommend this book to all students of rail¬ 
way practice as one containing much useful inform¬ 
ation and decidedly worth reading. N J L 

OVR BOOK SHELF. 

Why the Mind has a Body By C. A Strong Pp. 

* + 35S- (New York The Macmillan Co , London 

Macmillan and Co , Ltd , 1903 ) Price 10s 6d net, 
In this book Prof, Strong deals with the riddle of the 
universe, and contributes some onginal ideas toward 
Its solution. Of the three sections into which the 
work is divided, the first deals with the current theories 
of automatism, parallelism, and interaction, and 
criticises them on their merits; the second gives us a 
metaphysical ground-work, the third resumes rnticism 
on the bases of the results of the second part, and 
develops the new doctrine The critical part must be 
left to the reader, who will not Fail to find it vigorous 
and interesting, as the peculiar features of the author’s 
thought emerge most clearly in the constructive work, 
our space will be best used in indicating these ideas' 

The goal is psychophysical idealism, which is meta¬ 
physically monistic, but distinct from psychophysical 
monism, The world, as we then have it, is monistic 
in "stuff " and in " form in form, for the theory 
" conceives individual minds and other things-in- 
thcmselves as together lonsLituting a single system 
in stuff, for all is mental. This conclusion rests on 
the doctrine of things-in-themselves which the second 
section IS designed to prove As to these, the nature 
of reality is known to us in consciousness; they are 
therefore not unknowable; we also have a transcen¬ 
dent knowledge of other minds, hence we know some 
extra-mental realities, and are saved from solipsism 
Two such realities may stand in a causal relation each 
to each; Kant’s limitation of causality to the sphere 
of experience applies only to phenomenal causality; 
but there is also a real causality to which this limit¬ 
ation does not apply which may be used to transcend 
experience. If we now ask how the causal chain, e g 
from A's anger to B’s sensation of pain, is to be con¬ 
structed, we And a gap which requires filling; hence 
a cosmolo^cal proof " of other things-in-themselves 
which mu5%^ mental but are not consciousnesses. 

It must be left to the reader to follow these argu¬ 
ments in detail; the bare outlio^^Jicre given will serve 
to show the trend of thought-^e whole is not un¬ 
worthy of the slightly paradoxical title. The author 
is always attractive, and his style is vigorous, though 
at times Transatlantic in diction; he anticipates the 
possibility of failing to convince his readers, in which 
he Is not without justification, for he deals with the 
obscure obscurely. The most fundamental and most 
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difficult point 15 the relation of one consciousness to 
another; here we have a " transcendent " knowledge 
hitherto overlooked by philosophers This knowledge 
IS founded " neither on reason nor experience, but 
solely on instinct” (p. 219). iJceper still, our own 
past experience stands to us in the same relation as 
another consciousness, ” it literally ij another con¬ 
sciousness, though one no longer existent ” (p. 222) 
VVe reach this by a conjecture winch bears “ the closest 
analogy to the process by which wx infer other minds ” 
(p 22z) Then is our ” instinct ” after all an in¬ 
ference^^ And if we know another consciousness 
because it in some way acts upon us, do our own past 
experiences also in some way act upon us;* As this 
is not a criticism, the question may be left without 
discussion. What should be noted is that, though we 
find the self-development of mind rejected, the evolu¬ 
tion of things-in-theniselves ai-ceptcd, though we hear 
of the " imprinting ” achieved by things upon minds 
(which seems convertible with evoking states of con- 
sLiousness), we nowhere have a discussion of the 
problem of activity, that is why our gratitude for this 
work does not obliterate the feeling that one riddle 
has been solved by—anolher G S B. 

'Ihe Position of the Old Red Sandstone m the Geo~ 
logical Succession, By A G M Thomson, F.G S 
Fp VI + 224 (Dundee : John Lcng and Co , 1903.) 
Morb than sixty years ago Hugh Miller, in his classic 
on " The Old Red Sandstone," remarked, “ Ihere are 
some of our British geologists, too, who still regard 
it as a sort of debatable tract, entitled to no indepen¬ 
dent status They find, in what they deem its upper 
beds, the fossils of the Coal Measures (i.e Lower 
Carboniferous), and the lower graduating appiirently 
into the Silurian System, and regard the whole as a 
sort of common, which should be divided as pro¬ 
prietors used to divide commons in Scotland half a 
century ago, by giving a portion to each of the border¬ 
ing territories " One object of the present work is 
to show that the conditions under which the Old Red 
Sandstone was produced may not have been of the 
character of inland Jakes without free connection with 
the sea, and another object is to show that these con¬ 
ditions may not have begun only after the close of 
those whuh produced the highest Silurian strata, nor 
have terminated before the date of deposition of the 
oldest of the Carboniferous beds 

It would seem us if wo had made very little progress 
during the p.ist sixty years, and, to a certain extent, 
this is true The ancient physical gcograpliy of the 
Old Red Sandstone period has yet to bo clearly dc- 
pii ted, and the precise relations of Old Red Sandstone 
and Devonian to Silurian and Carboniferous still 
require further detailed research among the fossil 
plants and animals, and among the rocks in which 
Ihese organic remains arc entombed. A book should 
111 this, as in all other i.ises, bf‘ either useful or in¬ 
teresting, or it might, as with Hugh Miller's works, 
possess both attributes. The present work, however, 
seems to fail in both respects The expressions used 
by the author, of " Prevertebrate ” and " Vertebrate 
Silurian." " Pre vertebra te" and "Vertebrate Old 
Red," eleven times on one page, and often six or seven 
times, and in one instance varied by the printer into 
" Pervertebrate," are, to say the least of it, tiresome 
We read also of " Vertebrate Palsozoic times " and 
" ‘ Vertebrate Old Red ' rivers." 

The work is mainly a discussion with regard to the 
distribution and succession of life, and with regard to 
the physical conditions, bearing on the objects 
previously expressed. It may afford some new sugges¬ 
tions to those studying the Old Red Sandstone, but 
it Jacks precise stratigraphical evidenqe and tabula- 
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tion of facts. Too many sentences commence with 
Suppose," or " It would not be surprising," or " It 
is just possible," or words with a like sig'niiicanoe 
If the t^uthor had put his views into an essay of ten 
or twelve pages, he would have done more to further 
his object, in which wc cordially sympathise, of 
arriving "at the truth concerning the position of the 
Old Red in the succession." 

Steel and Iron for Advanced Students By Arthur H 
Hiorn*! Pp xvi + 514. (London . Macmillan and 
Co , Ltd , 1903 ) Price los 6d 
Evidently based upon a course of lectures delivered 
at the Birmingham Municipal Technical School,^ this 
little book is primarily a text-book not of so highly 
advanced a character as the title mi^ht perhaps 
suggest It is well up to date, and embodies the latest 
views on the subject expressed at recent meetings of 
the Iron and Steel Institute The arrangement of the 
matter is very similar to that adopted in Bauerman’s 
" Metallurgy of Iron " and in Greenwood’s " Steel and 
Iron." The i^i illustrations are admirable, and well 
adapted to indicate to the student or intelligent work¬ 
man the principles described. The index is the least 
satisfactory part of the book The names of several 
authors cited (Dnnell, Brustlein, Carves, Ch^not, 
Eyermann, Hoffmann, Lurmann, Massicks and 
Crookc, Mukai, MeWilham and Pourcel) arc in¬ 
correctly spelt, whilst several authors to whom refer¬ 
ence IS made in the text (Berthier, Chernoff, Ewing, 
Faraday, Galbraith, Hautefeuille, and Wingham) are 
omitted Similar errors in proper names occur in the 
text. Sir Lowthian Bell, for example, is described as 
Sir Lothian (p 135) and as Mr, Bell (p. 380), and no 
distinction is mam* between Mr Edward Riley and 
Mr James Riley Despite these faults, the book may 
be cordially recommended to science teachers as one 
which is eminently suitable for metallurgical classes 

Agriculture for Beginners By C W. Burkett, F L 
Stevens, and D H. Hill Pp. xii + 267. (Boston 
and London : Ginn and Co , 1903 ) 

The question of the introduction of instruction in agri¬ 
culture or any other definitely technical subject into 
our elrmenbiry schools is one which has been much 
debated recently, but the opinion of most of those who 
have any working knowledge of teaching is very 
strongly against it Agriculture in schools is very 
likely to become a book subject; it is far preferable to 
take up some question like the growth of a plant, 
which admits both of simple experiment on the part 
of the pupil and of abundant illustration from practical 
life, which again supplies a basis of reasoning and 
knowledge for anyone who happens in later life to be 
concerned in the raising of crops 
The authors, however, of the little book under notice 
consider that in the country schools of the United 
States something more definitely agricultural is 
wanted, since " most boys and girls reared on a farm 
get no educational training except that given in the 
public schools " They have, accordingly, prepared a 
text-book which, in the earlier stages, deals with the 
plant in the manner we have indicated, by simple 
experiments capable of repetition by the scholars. 
Thev pass on to more special topics, such as cross- 
fertriis.'ition and the raising of new varieties, diseases 
of plants, insect pests, crops and stock, dairying, Aec., 
all treated in n simple and attractive fashion, with a 
great wealth of illustrations, admirably selected and 
reproduced The conditions dealt with are, however, 
so distinctively American as to render the book of little 
service in English schools, though the teacher himself 
may obtain from it some hints as to method and many 
excellent illustrations. 
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The Praxis of Urinary Analysts, A Guide to the 
Chemical Analysts of Urine. By Dr. Lassar-Ctdin, 
Professor in the University of Koenigsberg. 
Authorised Translation by H W. F. Lorenz, A M , 
PhD, Pp vi + 58. (New York- John Wiley and 
Sons; London: Chapman and Hall, Ltd, 1903.) 
Price I dollar 

Thr object of this little boOk is stated to be to give 
directions for the chemical determinations of the 
ordinary constituents of urine and of the stomach con¬ 
tents that are of value for diagnosis. Even with this 
limitation, the directions given are too brief, especially 
as regards those for quantitative estimations. For 
the detection of albumen the heat test, and for sugar 
Trommer's test, alone are mentioned. For the quanti¬ 
tative estimation of sugar, it is stated that titration 
With Fehling’s solution is only suitable for chemical 
laboratories, because the solution must be freshly pre¬ 
pared, and, " secondly, and this is much more annoy¬ 
ing, it is extremely difficult to determine the end of 
the reaction, for solutions of the proper strength can 
be bought nowadays " (p 38) The translation must 
have gone astray here As regards practical value, 
the two pages upon the quantitative estimation of 
sugar might have been omitted 

R. T. Hewlett. 

Studies in Physiology, Anatomy and Hygiene By 
J E Peabody, A M , Instructor in Biology in the 
Morns High School, New York City Pp. xviii + 
332; 147 illustrations in the text (New York . the 
Macmillan Co , London . Macmillan and Co , Ltd , 
1903 ) Price 5J net 

This is one of a numerous class of books suitable for 
use m high schools and similar institutions As its 
title implies, it gives, in addition to the principles of 
physiology, as much anatomy and also, it may be 
mention^, chemistry as is necessary for the under¬ 
standing of the bodily functions, the application of 
such knowledge to everyday life (hygiene) is also 
pointed out in a sensible and practical way A book 
of this character does not call tor any lengthy review; 
it IS sufficient to say that after a careful perusal we 
are convinced that it will fulfil the rdle the author 
wi.shes it to play It is clearly written, well illustrated, 
and, what is more important, is unusually free, from 
errors. 

Arithmetic. Part ii By H G Willis, M A Pp. 

viil + 2 j 6 + xxxix. (London , Rivingtons, 1903.) 

Price IS. 4d 

The senior mathematical master of Manchester 
Grammar School here continues his plan of supplying 
examples in arithmetic grouped in series so ns to 
furnish two or three lessons a week for a term These 
exercises cover the parts of the subject studied in 
schools which were not dealt with in the author’s 
former book. Oral questions are inserted at the 
beginning of each exercise, and answers to all ex¬ 
amples are provided. 

Arithmetical Types and Examples, By W G 
Borchardt, M A., B.Sc. Pp. xii + 367. (London ' 
Rivingtons, 1903.) Price 35. 6d. 

This volume is, the author states, IntenUed to stand 
between the complete text-book of arithmetic and the 
mere compilation of examples. Each exercise is pre¬ 
ceded by a model worked-out example, and a few ex¬ 
planatory notes are added. Most of the recommend¬ 
ations erf the recent committee of the Mathematical 
Association have been adopted, and full answers are 
given We notice that graphical methods are made 
use of, and logarithms are employed to facilitate the 
calculation of compound Interest. 
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LETTERS TO THE EDITOR. 

[TA0 Editor does not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return, or io correspond vnth the ivriiers of, rejected 
manuscripts intended for this or any other part of Nature 
JVo notice is taken of anonymous communications 1 

Heating Effect of the Radium Emanation. 

A FORTNIGHT ago I Wrote to you respecting the rise of 
temperature observed in radium compounds 1 pointed out 
that the experiments of Profs, Rutherford and Barnes 
Beamed to show that the effect was largely due to the 
excited activity. 1 have since then made a few expori- 
inentB conffrining that view 

Air charged with radium emanation was led through a 
tube in which 1 placed a thermal junction formed by iron 
and nickel wires The junction was left charged to a 
high negative potential during about ten minutes, then 
taken out and placed side by side with an unexposed juiu - 
tion in^ a metal vessel kept at constant temperature by a 
water jacket The two junctions at first seemcMi to be at 
the same temperature, but the exposed one began to becoriie 
warmer almost inimedialely, and after twenty minutes was 
about one-ierith of a degree higher than the other jum tion 
The experiment was repeated with the same result. Te-st 
experiments were made m various ways to sliow that acci¬ 
dental temperature disturbances could not affect the cxpeii- 
ment Thus, after the wire had bn n treated exactly in 
the sanic way m a lurrent charged with thorium eman¬ 
ation, the junction showed absolutely no change of tempera¬ 
ture detectable by the galvanometer used 
We may draw an important conclusion from these experi¬ 
ments 1 rof^ Rutherford has given strong evidence to show 
that the exiited activity really contains three successive 
stages of rjdio-active matter, the first changing into the 
second, and the second into tin third, the fact that the 
maximum heating effect was only obtained thirty minutes 
after the wire was first exposed to the emanation secnis to 
show that It IS the last transforination in whuh the third 
excited activity finally disappears or becomes intutive whiih 
sets the energ) free Lxpcriments are now in progress to 
test the niatier further 

'Ihe experiment mentioned above with the ihoriuni 
emanation was not altogether satisfactory, and I should not 
at present like to draw the lonclumun that the excited 
activity due to thorium docs not give h hpiiting effect I 
only mention it here to show that the treatment of the 
wire In the experiment independently of the preseiue of I 
radium does not give rise to suih variations of tempera- 
ture as have been obsirved Had any appreciable amount 
of the heating effect been due to the contact with the eman¬ 
ation, I should have expected the junction to show some 
nw in temperature when first introduced to the calorimeter 
All these results should be considered as provisional only 
until a more detailed investigation has been made 
—. ^ Arthur Schuster 

Ihe Owens College, Manchester, November 14 


Radium and Animals 

In the issue of Nature of November S, Mr Dixon gave a 
brief account of some interesting experiments with radium 
upon seedlings and upon Volvox, ihe results of which were 
almost entirely negative Like Mr Dixon, I have been in¬ 
vestigating the action of radium rays upon Jiving matter, 
but in my experiments animals of simple structure have been 
employed instead of plants, and my experience leads me lo 
think that tlw negative result of his experiments may have 
been due to me distance which separated the small quantity 
of radium he employed from the seedlings 

In my experiments, which I have been carrying out in the 
university physiological laboratory, three lots of radium 
bromide were used, 5 "igr. 10 mgr , and 50 mgr re¬ 
spectively These were brought within 3 mm of the cells 
cmtalning^ the animals, the walls of which were made of 
thin mica instead of glass In order to lessen the absorption 
of the rays. 
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It IS too soon to discuss that obscure problem, the nature 
of the influence of the rays upon living matter, but it is 
already clear that experiments with simple forms of life 
will furnish soino data 

1 have endeavoured to determine (a) whether ihr rays 
would provoke an immediate response of the nature of a 
contraction; (| 3 ) whether they would evoke the more 
generalised " tactic " response—that is to say, whether they 
would repel or attract the animals Put very briefly the 
results are as follows — 

(a) Actinospha^rium, with pseudopodia extended, exposed 
in daylight to 10 mgr radium at 3 mm. did not retrart its 
pseudopodia In two hours, however, it was dead and 
breaking up Controls were unchanged 

Stentor—a green sprues Iwo specimens were kept in 
the dark for some hours to increase their sensitiveness to 
radiant energy On examination with a minimuin of light 
the anim ils were found extended with cilia in rapid move- 
menf Exposed to the rays from 50 mgr of radium at 
4 mm both slowly contracted, and slowly extended on re¬ 
moval of the radium Ihis observation was repeated 
three times After the third exposure one Stentor refused 
ti extend 

( 0 ) Stentor Sixiern free-swimming specimens were 
plated in the dark in a cell over a lead plate 3 mm thick 
with a hole in the centre about e nun 111 diameter under 
whiih was 50 mgr of radium bromide Next lUiy fifteen 
of the ammals had ailaLhed cheniselvp<« clear of the pencil 
of 0 r.ivb, and one injured spetimen was in the path of the 
rai b 

1 he (r11 was then moved so that a group of five came 
into the path of ihe 0 rays In a few hours these were 
roiiiul to have deiuehed themselves and moved out of the 
r<ijs 

Similar results were obtained on other occasions, though 
It seems possible for the rays to kill feeble specimens before 
they respond to the repelling InflucnLe 

H>dra, both vindis and fusca, will, as a rule, detaih 
themselves nnd move out of a peniil of 0 ruyb If, however, 
the animal is again moved baik into the rajs from 50 mgr 
at 4 mm dihtanre the third iiiiiiiersioii is usually fatal—the 
tcntaLles drop off and the bodj slowly breaks up. 

^ I'erhaps the most interesting result was obtained with 
Kufiiena viridts Encysted spec miens under the influence 
of rjdiuin rajs (0 and y) in the dark readily become motile 
and disperse without suffering any harm 
Nevvnh-iii College, Cambridge E G Win cock 

Note on the Arctic Fox (Cania lagopui). 

A rather peiuliar error in legard to this animal seems 
in danger of being perpetuated in certain contemporary 
literulure, in wiuh it is stated that, while in the other 
regions of Its distribution the ArclR fox generally acquires 
a white Winter coat, m Ucland this rhiinge never takes 
plate, but that all the foxes there arc blue As a mntler 
of f.ut, this fox turns white in Ihe Icelandic winter as else¬ 
where, with this rescrvalion only, that the proportion of 
blue Winter forms there is greatci than the proportion in 
the Arctic regions generally, the white forms, however, 
probably still remaining in an aitual majority 1 believe 
this occurrence of the white phase in Leland is so far well 
known that I need not dwell on the evidence for It, from 
peisonal experience, however, I can coiroboratc it It is a 
small point, but in so far as error is abroad, it seems 
advisable to correct it 

In Iceland I was informed that the white form and the 
blue were distinct, and in his work on this idand a century 
nnd a half ago, Morrebow was of Me saiiie opinion This 
view IS based on the fact that both llorrebow and the 
Iielanders had seen white foxes in full summer, and is no 
doubt to be explained by the fact that occasionally the white 
dress Is not changed for the summer brown On the other 
hand, T believe that some authors still maintain the distinct¬ 
ness of the two forms, though I am not aware how they 
overcome the evidence of tho&e who have observed the 
phases intermediate between the two which occur at the 
moulting season 

In his “ Colours of .Animals Prof Poulton quotes the 
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case of three Arctic foxei from Ireland in the Zoolog-icnl ment, which was partly lost on 6 ur own magrneto^raph, 

Gardena, of which " one turns perfectly white every winter, the scale of ordinates of which is more open In this 

while the other two remain dark ” curve i mm rcpreaenU In the orig^mal very nearly i' of arc, 

Cambridge, November la W. P. LaNche^trr and increasing ordinate decreasing westerly declination. 

_ We had not set the clock driving this instrument quite 

^ ^ correct, and the times shown in the trace are about four 

The Magnetic Storin of October 3^* minutes wrong. 

Dr. Gmzrhrook has asked me to send you a copy of one During Che rapid movements the traces on the originals 
or more of the ma^netit curves during the late siorm, and are faint, and consequently are nut fully shown m the 
also of a characteristically '* quiet " day. For the Latter I photographic copies sent you. 

I ought to explain that the slight 
blurring and want of clearness on the 
horizontal force trace October 29-31 

really arise from the electric trams. 

Their aition, however, is hardly visible 
during the storm proper in either de¬ 
clination or horizontal force In the 
virtual force, however—of which no 
copy IS sent—the electric tram disturb¬ 
ance IS much more considerable, and 
might easily be mistoken by the un¬ 
initiated for a fairly active magnetic 
storm. 

in the accompanyinl;^' illustrations, 
Tigs I and a, 1 cm ri'^fmsents prac¬ 
tically 4 cm, of the original curves 

SuraRINTENDENT OBSERVATORY 
Department 

The Notional Physical Laboratory, 
Richmond, Surrey, November 7 


EnpanBlon Curves 
In your issue ot October B Prof John 
Perry describes in a letter “ an ex-* 
ceedingly simple, ingenious method" 
of plotting the so-called polytropic 
curve representing the law ^v**=ton- 
stant, whuh methcMd he found in a 
pamphlet by Mr E J Stoddard, of 
send copy of deilination October a-l, 1900, 1 I|, Fig. 2 Detroit 1 may be permitted to state that this method 

It IS not absolutely quiet- very few days are, if any- and was published for the first tune eighteen years ago by 

parts show the tiny " magnetic waves '* often met with. Prof K Braucr In the Transactions of the bociety of 

Here, as usual, there are two days' curves, cJth with its German Engineers, 1885, p- 433, and sinte Prof Brauer s 

own base (or lime) line on the same 
sheet The paper is changed everv 
second day, shortly after 10 a 111 In 
this quiet day declination curve, i 1111 
of oidinate in the original represents 
8' 7, and increasing ordinate answers to 
increasrng wesierlv deilination 
The magnetic storm on October 31 
commenced about four hours befoie (he 
papers were ilianged, and the assistant 
in charge, noticing that a storm was in 
progress, arranged that the papers 
should be changed again next day, so 
as to have only one day's trace on the 
sheet, and so no mixing of two dais' 
traces As the commencement at 
63 am. is of interest, I am sending 
two sheets of the horizontal force record. 

Fig 1, the one, A,, covering the interval 
October 29, 1040 a.m , to October 31, 

10 16 am, the other. A,, October 31, 

10.21 a.m., to November 1, 1042 a in 
On October 31 some of the trace is off 
the sheet about 10 a.m , also between 
2 and 4 p m and between 5 and 7 pm. 

The time or base line answers to an 
arbitrary value (determined by the abso¬ 
lute observations), and 1 cm of ordinate 
in the original curve r^resents $oy 
(where 17 = i x lo-' C.G S ). increasing 
ordinate representing Increasing force. 

I also send a copy of part of the declination record, B|, publication this method has been_ used In a number 

given by a Watson pattern magnetograph made by of treatises on thermodynamics published in Germany and 

the Cambridge Instrument Company, sent to the Labor- France It has been given for years in the very valuable 

atory for test The original shows, 1 think, all the move- handbook Huette," which is undoubtedly known to Prof 
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Perry. If Ic not ■urprlsliig’ tbat a method which Prof 
Perrv himself coofiderB very Important should have to reach 
England from Germany by the arcuitous path of the United 
States? 

The reorganisation of technical education in England has 
occupied the wisest men in England for the past thirty 
years It seems to be of so much importance that it has 
been made the subject of Sir Norman Lockyer’s recent 
presidential address before the British Association. It 
seems to me that a plea might well be made for the acquisi¬ 
tion of a reading knowledge of modern languages, 
especially French and German, in the advanced public 
schools Prof Perry re-discovered in an American paper, 
eighteen years after its first publication, a very important 
method for constructing a curve continually used In thermo¬ 
dynamics Nineteen years ago Prof Herrmann originated 
and described the entropy diagram, so often attributed to 
Mr. Macfarlane Gray, through whose admirable paper, read 
in 18B9, the entropy diagram has since roine into general 
use There are a number of similar cases which might be 
cited in favour of the cultivation of a reading knowledge 
of those modern languages which are apt to contain valuable 
contributions to scientific knowledge Forty-three years 
ago Prof Hualey wrote, What is it that constitutes and 
makes man what he What is it but his power of 
language—thiu'language giving him the means of record¬ 
ing his experience—making every generation bumewhat 
wiser than its predecessor—more in accordance with the 
established order of the universe ^ What is it but this power 
of speech, of recording experiente, which enables men to 
be men . . " We might paraphrase Huxley's words and 
apply them to the advantage that a knowledge of the 
iiK^ern languages gives its owner in regard to utilising 
the experience of other men and nations. 

B A Ubhrenu 

Station 11 , Norwood, Cincinnati, Ohio, October ab 


It was of very little importance to me to find out whether 
the method was new, the important thing was that it was 
not generally known in England, that I, who read a good 
deal, had never seen the method, and that many of my friends 
who read French and German engineering books mure than 
I do had never seen it I may say without any contrition 
that there are useful things not only in French and German, 
but In Italian, Russian, and Chinese, as well as in English 
books unknown to me and to many other people, but surely 
this is not enough for an argument for the absolute 
necessity for a study of Chinese or German Before our 
" advanced public schools " take up the study of French and 
German or Chinese, 1 should like to see them take up the 
study of English In America and Scotland English is 
really well taught in many schools, this is not the case in 
England. J Perry 

November 11. 


The Leonid b bower of 1903. 

Quite an abundant and attractive display of Leonids was 
observed here this morning (Monday, November 16) 1 

began to watch the north-eastern sky at midnight (follow¬ 
ing November 15), and found meteors increasingly numerous 
After a a m. November 16, the numbers appearing in 
alternate intervals of fifteen minutes were as follows.— 
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Maximum fh. 3010. to 5h 45m a m , when the rate was 
nearly three per minute. 

Thie position of the radiant point was at 151°-haa”, and it 
formed an area about 6 degrees in diameter The great 
majority of the meteors, however, diverged aicurately from 
the central part of the area 

During the minute following xh. 44m. a m. five Leonids 
appeared 

The meteors generally were very bright, and compara¬ 
tively few were seen fainter than second magnitude The 
more conspicuous objects were as follow — 
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these moved very slowly, and probably belonged to radiants 
at a6a° + ba® and 147“—11® respectively. 

1 should be glad to hear of duplicate observations 
of any of the above, as it is desirable to compute their real 
paths if the necessary materials can be obtained 

Bristol, November 16 W F Dbnnino 

Autophyllogeny In the Vina (Villa). 

I LATEIY received from a neighbour a vine-leaf, taken 
from his own garden, exhibiting the uncommon phenomenon 
Ivpown as ** autophyllogeny " A small green leaf had 
arisen from the midrib, near the apex of the central lobe, 
upon the upper surface of the leaf. The supernumerary leaf 
was sessile and had its upper surface turned towards the 
corresponding surface of the primary leaf, in Ihe same direc¬ 
tion of growth The leafict appeared to be of the normal 
shape, but, owing to a slight malformation, it was not 
fully expanded, and 1 could not therefore entirely satisfy 
myself upon this point 

Dr Masters, in his " Vegetable Teratology,” cites in¬ 
stances in which supernuniprary leaflets have been observed 
upon the upper surfaces of leaves of lleterocentron and 
Miconia, and upon the under surfaces of leaves of other 
plants, but I cannot find any record of their occurrence in 
the vine IIeruert Campion 

Walthamstow, Essex 


The *■ Dew-bow,” 

On Wednesday and Thursday, November 4 and 5, 
fogs prevailed in this district and brought by mild winds 
great quantities of carbonaceous dust from over the town, 
which covered the surface of the top pond in Vernon Park 
with a dry film On the morning of Friday, November 6, 
hoar frost covered the grass and walks, the film of dust on 
the pond was covered with a glistening coat of minute 
watery globules At 11 20, standing with my back to the 
sun, 1 noticed a bright streak of light on the surface of the 
water, and on moving a few feet further saw that It was 
spilt up Into the colours of the prismatic spectrum, and 
presented the appearance of the rainbow, aa It appeared 
curved Thera were two spectra, one fainter than the other 
The phenomenon was visible Cor more than four hours, and 
I directed ,i!ie attention of several gentlemen to it. In 
November, 1885, Mr Thomas Kay, Moorfield, Stockport, 
saw d Similar phenomenon on Lake Windermere, and pub- 
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lished thfl observation. Tho thingi necessary io produce it 
appear to be —(1) a dry film of dust on surface of water; 

(3) a layer of fine globules of moisture on the film ; (3) a 
dead calm, that the globules be not shaken into coalescence, 

(4) the sun shining brightly at a low angle through a dear 

atmosphere Edward Hewitt 

Municipal Museum, Vernon Park, Stockport, 

November 11. 


Weather Changes and the Appearance of Scuoi on 
Ponds. 

If the scum referred to (Nature, November 5, p 7) be 
organic in character—algal, for instance—it would contain 
bubbles of gases 

Would not these bubbles tend Co enlarge, from the ex¬ 
pansion of their contained gases, on a lowering of baro¬ 
metric pressure, and Che mass, becoming specifically lighter, 
to rise? 

" Platanus orientalis " says ** any derided change of 
weather " Ihe above explanation would hold good only 
for a change of weather indicated by a falling barometer 

H. J Gloves 

Stationers’ School, Hornsey, N , November 6 


Earthquake at Kashmir. 

It may perhaps be of interest to note (I do not find the 
fact rncurded m Nature) that on April iH, 1903, there was 
a sharp earthquake shock over Norfh-w^st India and 
Kashmir, about 3 30 a m (local tune) 

O Eck^n^tein 

34 Greencroft Gardens, London, N W , November 13 


A NEW THEORY OF THE SO/L.» 

T has long born recognised that the chemical com- 
_ position of the soil affords a very imperfect index 
to its fertilitv, partly due to the fact that only recently 
have methods of analysis been devised to discrimtnnte 
between the total plant food hi the soil and that w^hich 
is active and likely to be immediately available for the 
plant, but chieHy because the physical texture of the 
soil and its power of maintaining a supply of water 
to the growing plant is n much larger factor in crop 
production than its store of nutrient material 

But though the part played by the chemistry of the 
soil has doubtless been muih exaggerated and requires 
to be studied more in connection with soil physics, it 
has been reserved for the chemists of the United States 
Bureau of Soils to deny its action entirely, and put 
forw'nrd a theory w^hich considers all soils to be 
effectively Ihe same from the cUemical sundpoint 
Bncfly stated, the thesis developed in the BuUehn 
before us is as follows —dissatisfied with the want of 
correspondence between the results of any of the 
methods of soil analysis in .which the soil is attacked 
by either weak or strong acids, Dr Whitney and his 
associates have fallen back on the aqueous solution 
obtained by shaking loo grams of the soil with 
S«) c r of w.iter and allowing it to stand for twenty 
minutes For the rapid quantitative examination of 
the very weak solution thus resulting they have worked 
out various colorimetric methods, and in this way have 
been able to analyse several hundred soils of the be¬ 
haviour of which in the field something was know'n. 

From these results the authors come to the con¬ 
clusion ^hat with occasional exceptions the composi¬ 
tion of the soil solution and the concentration is about 
the same in all cultivable soils ” “All our principal 
soil typc;s, in fact, practically all cultivable soils, con¬ 
tain naturally a nutrient solution which varies within 
comparntivbly narrow limits with regard cither to 
composition or concentration, and which is usually 

iha Soil Ri relalad lo Crop Pro 4 uo|MB " By M 
Whitney md'F K. Cuneron U S Depenmcni w Agricukun, Bureau of 
Soik, No. n Pp 71 (Wathlnpton, 1903 ) 
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sufficient for plant growth. Apparently, therefore, all 
soils are amply supplied with the necessary mineral 
plant foods, and these plant foods are not in them* 
selves a matter of such paramount importance to the 
agriculturist, for their supply as regaixls the plant is 
determined by the supply of soil moisture which the 
crop can obtain from the soil." The authors further 
suggest that fertilisers, if they have any effect in iru 
creasing the crop, do so in the main by altering the 
physical texture of the soil or by stimulating the root 
range of the plant. So novel a point of view from men 
with the experience of Dr. Whitney and his colleagues 
demands a careful consideration of the evidence in its 
support. 

On the theoretical side the authors suggest that in 
the natural soil solution on which plants feed " the 
quantity of any constituent which can possibly enter 
the solution is . determined by definite equilibrium 
conditions with the but slightly soluble mineral from 
which it is derived . it may very well happen that 
the addition of comparatively small amounts of a 
readily soluble potassium salt lo a soil w'ould simply 
force back the dissociation and solubility of the potash 
minerals with no consequent gain of potassium to the 
soil solution " In support oT this view the authors 
describe an experiment in which ppwdcred potash 
felspar when shaken up with water is shown to yield 
a feebly alkaline solution, .is indicated by phcncri- 
phthalein. On adding, however, a little soluble 
potassium salt the colour of the phcnolphthnlcin is 
partly discharged, which the authors consider to in¬ 
dicate that some of the potash derived from the felspar 
has been forced back to the solid phase We would 
suggest the consideration of another experiment; take 
a very weak solution of potassium phosphate, add a 
drop of phenolphthalcin solution, and run in dilute 
alkali until a distinct colour appears; now add a little 
solution of some neutral salt, sodium or potassium 
chloride, the colour will again be partially discharged^ 
although the salt added is strictly neutral 

In the latter experiment there is no ejuestion of the 
intervention of a solid phase, both experiments are, we 
think, equally explicable on the dissocifation hypothesis, 
but the one docs not bear the Interpretation put on it 
by the American chemists. 

Turning now to the analytical figures, we cannitt 
agree th.Tt, except in a very general and average sense, 
they support the authors’ case that the composition 
and concentration of the soil solution are about the 
same for all soils Taking first of all the determin¬ 
ations of nitric acid, they are seen to vary within the 
widest limits, as is evident from the following 
summary of the results for four of the soils ■— 
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Windinr Sand 
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2376 
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62 
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80 

38-40 
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Furthermore, if the number of the > determinations 
falling within successive equal limits be plotted into 
a curve, the resulting figure is highly irregular, and 
shows nothing of the maximum about the mean whldi 
characterises the curve of error The nitric acid 
figures are thus entirely opposed to the authors' thesis; 
they show no tendency to a constant value, but extreme 
accidental ^variations, i.e due to factors independent 
nf the clas^ffication here adopted. But in fact too 
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much if kfvown of the origin of the nitrates in the 
soil from the results obtained by Warington at Roth- 
amsted and King in Wisconsin to allow one to 
suppose their amount would ever approximate to a 
constant even for the same soil, yet nitrates are 
perhaps the dominant factor in plant nutrition. 

The phosphoric acid and potash figures are a little 
more in harmony, and we have examined those relating 
to the same four soils with the following results — 
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These numbers would indicate variation round a 
rriean which is practically the hame for all soiU as 
regards potash, but which as r^ards phosphoric acid 
has a different value for different types of soil, 
approachinjf one value for sands and another for 
loams I his agrees with the probability that the 
potash compounds arc of the same type in all soils, 
whereas several distinct compounds of phosphoric acid 
must exist in relative proportions varying with the 
type of soil, and we surmise that these mean results 
might be correlated with the amount and solubility of 
the compounds appropriate to the various types of soil 
were more data available But for the purpose of the 
argument we are not concerned with mean results, but 
with individual soils; the authors rest their case on 
the lonstancy of lomposition of the soil solution, and 
their own figures show variations too wide and loo 
numerous to fall within any allowable limits It may 
^ true enough that the variations exhibited cannot 
be correlated with the known productiveness of the 
soils, but that is only a proof of the ineffectiveness 
of the analysis of the aqueous extract of a soil, not 
of the non-existence of a chemical soil factor in crop 
production. Indeed, it is not quite easy to see what 
the numbers do represent, the volume of water em¬ 
ployed is so small, and the time of extraction so short, 
that they cannot stand either for the solution existing 
in the soil or for the material which water could extract 
dving the growth of a crop. Some analyses are given 
of the actual solution extracted from various soils; all 
that can be said of them here is that they show no 
more constancy of composition than the laboratory 
extracts, nor do the old analyses of the drainage waters 
at RothamstM lend any more support to the idea nf 
a soil solution.of constant composiffon. 

Though Dr Whitney’s- main' argument is thus 
hardly tenable on his own showing, certain side issues 
are worth a little noticb Dealing with the action of 
fertilisers, he notices that, while the wheat crop on the 
best /erUlised plot at Rothamsted averages about 33 
bUsI^ls, on the plot which has been unmanured for 
sixty years it has fallen to la or 13 bushols Yet on 
Similarly unmanured plot in tha Agdell field, where 
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the wheat is grown .once every four years in rotation 
with roots, k»rley, and clover or tallow, but little 
falling off is apparent. Hence he concludes that, in 
, virtue of the rotation, the fertility of the Agdell field 
I IS unimpaired, whereas In the continuous wheat field 
” the decrease can be ascribed only to some physical 
change in the soil, to some chemical change other than 
the actual loss of plant food taken up by the crops ” 

, But when any other crop on the unmanured plotik in 
Agdell field is considered, the decline in fertility ia 
enormous; roots and clover only yield minimal crops; 

I sj far as they are concerned the cultivation of the soil' 
involved in the rotation has been cjuite unable to main¬ 
tain the fertility. The wheat, with its powerful root 
system, holds up better, but its production is falling 
steadily; it is important to see now long it will be 
maintained, though it need never be expected to fall 
to the level of the continuous wheat, because the land 
is practically only cropped every other year, so trifling 
has the output of roots become 
When Dr Whitney says that there are few instances 
showing that a given fertiliser is required by a certain, 
soil, and th^t generally fertilisers have no consistent 
or continuous effect, he ignores too much the results 
both of cxpcnmejit and experience in countries like our 
oi\n. In England a body of knowledge has been 
accumulated concerning the requirements of particular 
soils and crops for specific fertilisers such as is hardly 
possible in America, where much of the land has only 
recently been brought under intensive cviltivatjor in¬ 
volving the use of purchased manures. [ 

In another place Dr Whitney says the beneficial 
effect of fallowing is not due to an at cumulation of. 
soluble plant food in the soil ” Not wholly due» 
perhaps, but King’s investigations show what a 
powerful factor the accumulated nitrates become, and 
a recent discussion of the Rothamsted results shows 
that after a wet autumn, to wash out the nitrates 
formed during the summer fnllow, the benefit of 
fallowing disappears almost entirely, whereas after a 
dry autumn and early winter it produces an increase 
of crop of nearly 50 per cent 
Suggestive as Dr Whitney’s memoir must be to all 
agricultural chemists, we thus do not consider that the 
main theory it propounds possesses any permanent 
value. We should be sorry if we have failed to appreci- 
atr the argument properly, but it is not always easy to 
follow, the text being somewhat deficient in sequence 
and orderly arrangement, indeed, we are disposed to 
think that had the question been set out a little more 
nakedly at the outset, and the demonstration mar¬ 
shalled with more precision, a somewhat different con¬ 
clusion would have been reached bv the authors The 
fundamental thesis is unimpeachable, that water con¬ 
tent and temperature are the main factors in crop 
production, but the chemical composition of the soil 
is also a large factor, though its magnitude and re¬ 
lation to the other physical factors do not yet admit of 
complete determination. A. D. IL 


THE SURVEY OF INDIA. 

VOLUME of extracts from narrative reports of 
the Survey of India for the season xpoo-iqoi * 
has recently been issued These extracts, which used 
to bo published In the same voluqie as the annual re*-^ 
port, £ire now Issued separately The reports selected 
for publication show admirably the range of the oper¬ 
ations of the Survey of India. They deal with seven 
subjects. 

(1) Zincogfaphy .—Fbr certain classes 6f map's repro¬ 
duction from zinc is eminently suitable, and owing to 
the Introduction of thin> zinc plates, difficulties of 

IJp. (CUctaiu ’ Gownnmit Priming OOka, 1903 ) Pnee u 3^. 
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Iterate have largely disappeared. For the rapid re^ 
production of maps photozincography was, until a few 
years ago, the method invanably used. Two new 
methods have now superseded photozincography; one 
of those, heliozincography," was worked out by the 
Ordnance Survey, and subsequently adopted by the 
Survey of India, the other, the “Vandyke process,” was 
invented by Mr. Vandyke, of the Survey of India, and 
has been adopted by the Ordnance Survey. The 
f^t method consists in reproduction direct on a sensi¬ 
tised zinc plate in contact with a reversed negative. 
The Vandyke process consists in reproduction direct on 
a sensitised zinc plate in contact with the original 
drawing Lately, at Southampton, it has been even 
found possible to reproduce maps drawn on thick draw¬ 
ing paper The process has been patented by Mr. 
Vandyke, and is a cheap and very efficient means of 
reproducing cadastral maps 

^3) Geodetic Tnangulatton in Burma —The principal 
point to note is the determination of the coefficient of 
terrestrial refraction by night as well as by day, the 
coefficient being the absolute refraction divided by the 
terrestrial arc By day (from observations to helio- 
stats between noon and 3 p.m ), the coefficient was 
00^2, by night (frcMii observations to lamps), 0083. 
It is possible that if the night observations had been 
taken from midnight onwards the coefficient would 
have been smaller. 

Some interesting secondary Inangulation (the 
Manipur sents) was also carri^ out, one of the rays 
being 95 miles long 

(3) Latitude Operations —The average probable 
error of 14 latitudes observed with a zenith telescope 
was ±0*063, ^ say six and a half feet. India is, of 
course, committed to the system of refined latitudes, 
and comparatively few of them. 

(4) Experiments with the J&dertn Base Apparatus — 
A base was measured at Dehra Dun with the following 
results •— 

By jMdenn apparatus 39iiff7'272 feet 

By Colby’s bars 39 p187 4^2 ,, 

a discrepancy of 1/194,000 

It was found that the 80 ft wire was the most con¬ 
venient, iind various practical suggestions are made 
01 the use of the apparatus It was apparently in 
contemplation to measure a Jadcrin base in Burma. 
There would appear to be no doubt as to the gain in 
speed, and also no doubt that it is possible under suit¬ 
able conditions to do away with base-line figures by the 
use of, say, i^ mile bases 

(5) Magnetic Survey 0/ India .—This has been com¬ 
menced, and there are now five base stations, Calcutta, 
Bombay, Rangoon, Dehra Dun, and Kodaikanal It 
was intended in 1901 to send out three field detach¬ 
ments to work in an area west of a line joining Dehra 
Dun and Bombay, two to work along railway lines, 
and a third in the desert 

(6) Tidal and Levelling Operations —^Tidal observ¬ 
ations have been, or are Ming, taken at fortj^ne ports 
in. and adjacent to, the Indian Empire, Tables are 
given of the tidal constants at various ports deduced 
from the 1900 observations As regards the accuracy 
of prediction, at fourteen open coast stations during 
E900 it was found that the mean error of prediction 
of the time of high or low water was thirteen minutes, 
and the average error of predicted heights was one 
twenty-fifth of the range. 

The tidp^^firedicting machine belonging to the Indian 
Government^'(due, it is believed, to Kelvin and 
Mr. Roberts)rla in London, and the Survey of India 
■ends home annually the latest values of the tidal con¬ 
stants to Mr. Roberts, who sets the instrument for the 
port in quesbon, and causes it to describe graphically 
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the tide curve for any future year required. As Prof. 
Darwin has remarkra in his book on “The Tides,” 
it is characteristic of Engltfnd that this admirable 
machine has not been made use of for any of the home 
ports. 

(7) Topographical Surveys .—^The seventh report 
deals with some details of one-inch work in Burma, 
and incidentally serves to emphasise the necessity 
of keeping cadastral and topographical work distinct. 
The topographical surveys are fully described in the 
annual report, the most interesting being the survey 
on a scale of half inch to one mile of 17,000 square 
miles carried out in China dunng the expedition 

When shall we have an Imperial Survey capable o" 
doing for the Crown colonies, protectorates, and 
occupied territories what the Survey of India does for 
India? C. F. C. 


ISAAC COOKE T/JOAfPSOiV. 
IVERPOOL has lost a well-known naturalist in 
the death of Mr. 1 . C Thompson, who was 
hon treasurer of the Liverpool Marine Biology Com¬ 
mittee from Its foundation nearly twenty years ago. 
He had a wide knowledge of the Crustacea, and 
especially of Copepoda, the group upon which most of 
his original work was done, but he was also a keen 
field-naturalist, interested in the lives and habits of his 
animals, and preferring to catch the specimens himself 
and 10 examine them in the first place alive. He was 
always a prominent member of the party during the 
dredging expeditions in the Irish Sen and at the Port 
Erin Biological Station. Little more than a month 
before his death he was one of the leaders in the British 
Association dredging excursion which followed the 
Southport meeting 

Thompson's early papers on the Copepoda dealt with 
the forms found in Liverpool Day and other parts of 
the Irish Sea, but he collected wherever he went, and, 
as the result of vacation travels, published papers 
on the Mediterranean and Norwegian species and on 
collections from Madeira, the Canaries, the west 
coast of Ireland, the Fsroe Channel, and a traverse 
through the North Atlantic to Quebec. He also 
described Copiedn from the Bay of Bengal, the 
Antarctic, the Red Sea and east coast of Africa, and 
recently from the Oceana Expedition in the North 
Atlantic In these papers he described many new 
forms, aided in the elucidation of not a few obscure 
points, and greatly extended our knowledge of the 
geographical distribution of the group Thompson’s 
last piece of scientific work was n large report, under¬ 
taken jointly With Mr Andrew Scott, upon the Cope¬ 
poda of the Ceylon pearl banks, recording more than 
280 species, of which 76 are described as new to 
science This extensive work was completed some 
weeks ago, and Thompson passed the last of his sheets 
for press shortly before he was struck down; it has 
been referred to by one who saw the proofs as the 
pioneer work on tropical Harpacticids and Licho- 
molgids lliompson’s papers have been published for 
the most part in the Transactions of the Liverpool 
Biological Society, the Journal of the Linnean Society, 
the Annals and Ma^oBine of Natural History, and the 
reports of the British Association.^ He''yas in corre¬ 
spondence with Claus, Richard, Giesbrectit, ^d other 
Continental workers, and frequently supplied them 
with British specimens required for comparison or de¬ 
scription in their monographs. 

There were few of the local organisations In Liver¬ 
pool for the advancement of science and the appli¬ 
cations of scientific teaching In which Mr _ laaM 
Thompson did not play a prominent part, and his posi- 
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tkm, ^en twenty years ago, was fitly indicated by his 
aek^on. in April, 1882, to attend Darwin's funeral 
in Westminster Abbey as the representative of the 
Liverpool scientific societies. On the occasion of the 
last visit of the British Association to Liverpool, in 
1896, Thompson was one of the local secretancs, and 
his colleagues can testify how well he did his share 
of the hard work, and how much the success of that 
large meeting depended upon his admirable businebs 
arrangements and careful attention to detail He was 
a fellow of the Linnean Society and a regular and 
active member of Section D at British Association 
meetings. He was one of the founders of the Liver¬ 
pool Biological Society and the L M.B C., and it was 
in connection with the latter, and during the last 
fifteen years, that most of his original scientific work 
was done 

Isaac Thompson was a good example of the serious 
amateur who does sound systematic work and makes 
lasting contributions to science His loss will be 
keenly felt, not only in Liverpool, but by the large 
number of scientific men throughout the country who 
were his personal friends. We all admired his sterling, 
upright character and his sympathetic loving nature. 

W. A H. 


NOTES. 

Prof. J. H van 't Hoff and Dr Robert Koch have 
been elected honorary members of the Vienna Academy of 
Sciences. Sir William Ramsay, Prof G B von Neiimayer, 
Prof H. Poincar^p Prof E J Marey, and Prof K Golgi 
have been elected foreign correspondents of the same 
Academy. 

Thb death is announced of Prof. Robert H Thurston, of 
Cornell University, at the age of sixty-four From 1866 
til 1B71 Prof Thurston occupied the chair of natural philo¬ 
sophy at the United States Naval Academy. Subsequently 
ha became professor of engineering at Stevens Institute, 
where he remained until he proceeded to Cornell, in 1885, 
Bj professor of mechanical technology 

Dr Einar L6nnderg has been Appointed director of the 
soological department of the Museum of Gothenburg 

Rbutrr reports that two earthquake shocks were felt at 
Shuraz, Persia, on the night of November 14 

Mr W. j Palher, a graduate of the Ontario Agricultural 
College, has been appointed director of agriculture In the 
Orange River Colony at a salary of laool per annum 

The sixth International Congress of Applied Chemistry 
is to be held at Rome in 1906 Prof E Paterno, of Rome, 
has been elected president of the organising committee 

It is stated by Lo Nature that the body of a Tyrolese 
guide who fell into a crevasse on the glacier of Gross- 
venediger, in the Austrian Alps, thirty years ago, has been 
found in a remarkable state of preservation at the foot of 
tho glacier 

A uoNUiiBNT to the brothers HaUy was unveiled at their 
birthplace, Saint-Just^n-Chausade (Oise), on November 8. 
The elder brother, Rend Just Vafly, who died in ifisa, 
waa the eminent mineralogist. The ceremony was presided 
over by M. Edmond Perrier. 

At a meeting of the Royal Statistical Society held on 
Tuowlay, the president. Major P. G Cralgle, C B , de¬ 
livered his opening address Before doing so he presented, 
on behalf of the council and the society, a Guy medal In 
■ilvar to M. Yves Guyot, for his paper on *' The Sugar 
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Industry of the Continent,” which was read before the 
society on May 29, 1902 

The Craggs research prize, for the best pieie of original^ 
work done during the current year by present or pasV'^ 
students of the London School of Tropical Medicine, has 
been awarded to Dr. Aldo Castellam for his researches into 
the etiology of sleeping sickness Dr Travers has been 
awarded honourable mention for his paper “ Beri-Ueri.” 

Commander Pearv was, on November 12, in Edinburgh, 
presented with tho Royal Scottish Geographical Society’s 
Livingstone gold medal. Previous awards of the medal 
were to Sir Harry Johnston for discoveries in Africa, and 
to Dr. Sven Hedin for exploration In the central region of 
the Ural-Asian continent 

I Mr M If Maw, of Wallc House, Barrow-on-Humber, 

I states that the radiant point of meteors seen by him in 
the early hours of Monday seemed to be about ten degrees 
south of the zenith. Meteors under the Pole Star seemed 
to move vertically down through 30" in about half a second 
Taking the altitude of such a meteor to be eighty miles, 
tho length of the arc described in half a second would be 
forty-two miles if the motion were at right angles to the 
line of Bight. 

A Rbuteh telegram from Rome reports that experi¬ 
ments made by the Italian naval authorities with a new 
system of radio-telegraphy originated by^Prof Alessandro 
Artom have conclusively proved that the new system 
enables electric waves to be transmitted m a given direction 
The Minister of Marine has instructed Lieutenant Pullino, 
director of the wireless telegraph station of Monte Mario 
(Rome), to give every assistance in further experiments with 
the Artom system 

The Times reports that the expedition to Tibet, under 
Captain Rawimg and Lieutenant Hargreaves, of the Somer¬ 
set Light Infantry, which left Leh in Ladak last May, 
arrived in Kashmir territory on October 4. Triangulation 
was extended as far as longitude 85° E , the highest latitude 
being 35® and lowest 3a® 4s' Many new lakes were 
discovered, the largest having an area of 70 square miles. 
One hundred points were fixed by triangulation, and lati¬ 
tudes of all the camps by astronomical observations, 38,000 
square miles of country were surveyed • 

The following prizes have been awarded by the council 
of the Royal Society of Edinburgh —(1) the Keith prize 
for 1899-1901 to Dr, Hugh Marshall for his discovery of 
the persulphates, and for hia communications on the proper¬ 
ties and reactions of these salts, publis.ied in the Proceedings 
of the Society, (a) the Makdougall-Brisbane prize for 1900- 
190a to Dr Arthur T. Masterman for hii paper entitled 
” The Early Development of Cribrella oculafa (Forbes), with 
remarks on Echinoderm Development." printed in vol xl, 
of the Iransacttons of the Society The prizes will be pre¬ 
sented at the meeting of the Society on December 7. 

A correspondent of the Timas reports that on Novem()€r 
I a a balloon belonging to MM Lebaudy, and called Le 
Jaune, started from Motsson, about 55 kilometres from 
Pans, at 9.10 a.m , arrived at the Eiffel Tower at 1050 
a.m , and effected its descent on the Champ df Mars. 
According to M Juchmbs, an aeronaut and one of two 
passengers, the balloon encountered at firs^ south-south¬ 
west wind travelling at the rate of six MMs a second. 
Almost the whole way he had to keep .^he point of the 
balloon somewhat to the right of the direction he intended 
to take. The maximum altitude attained was 300 metres, 
but the average was about 100 
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ANKOiiNCEiTENT 10 madfl of the proposed publication of 4 | 
new journal under the title Archivio di Ftsiologta, edited by 
Prof Giulio Fano, director of the physiological laboratory 1 
at Florence The journal will be especially concerned with | 
'experimental work, but synthetic reviews and philosophical I 
disquisitiona will not be excluded from it Contributions 1 
will be published, according to the wish of the author, in 
English, Italian, German or French. The Archivto dt 
Fiiiofogui will appear every two months, forming a yearly 
\olume of about 500 pages. The English agents are 
Messrs W, llelTer and Sons, Cambridge 

Mr, E Kitto, superintendent of the Falmouth Observ¬ 
atory, sends some particulars of the recent magnetic storm 
registered at that observatory. Commencing on October Ji 
at 7 a in., the disturbance continued until 5 a m on 
November 1 It was severe from 7 a ui to 7 p.m on 
October 31, but the period of exieptional severity was 
between I p m. and 7 p-m., during which time the declin- 
alion magnet swung through aq art of 2 degrees a minutes, 
as determined by actual measurements of the derlination 
curve The Falmouth Observatory magnetic reiords are 
continuous from January, 1887, but ,the magnetic storm of 
October 31 stands out as (he most remarkable reiord of 
magnetic disturbance ever made at the observatory. 

|t is reported by the Pioneer Mail that the Secretary of 
.Slate for India has definitely santtinned the scheme for ’ 
establishing an agricultural college at Pusa, in the 
MuxalTarpur district 'Ihe intention is lo combine n large 
experimental farm and an agricultural college with an in¬ 
stitution for research, so as to form a great Imperial insti¬ 
tution. Ihe line Government estote at Pusa Will be iHe 
headquarters of the staff Of various experts, including ap 
agricultural chemist, who will be mainly an analyst and 
cfYplogamiL botanist, whose business it is to investigate 
the diseases which attack the principal indigenous crops, 
and on entomologist, chargi^d with the study of insect pests 
A iattic farm for the improvement of the loial breed of 
caltle will also be included 

A LbCTi/RSsirrp has bepn endowed in the University of 
Birmingham by an anonymous friend in memory of the 
late Prof Huxley. We team from the Briitsh Afetlical 
Journal that the lecture \s to be given annuall}, either in 
the winter or spring terms, and to be open lo, all members 
of the university without payment It is to be called the 
Hurley lecture, and for its endowment a nuui of 20I per 
annum has been given The let tore will also commemorate 
the opening of Mason's College, (hi; predecessor of the 
university, by Prof Huxley. As the donor has expressed 
a wish that the first lecture should be given by someone 
who knew the late Prof Huxley intimately, and who was 
associated with his work, it has beert decided by the council 
op the recommendation of the Senate to invite Sir Michael 
Foster, K C.H , F K S , to deliver the first lecture 

On the completion of the portrait of the late Prof P. G ^ 
Talt for the Hall of Peterhouse, Cambridge, the treasurer 
was able to announce a .surplus in hand- It was therefore 
suggested that an attempt should be made to increase this 
amount until it should sufTice for the establishment in the 
college of a prize associated with Prof Tail's name, and 
to be given for excellence in his .subject, physics Mention 
was made of this project in our issue of October 22 (p 603), 
and we now learn that a final report made to the master 
and fellows of Peterhouse on October ag showed that the 
amoiinl of the fund had reached the substantial total of 
aool- A committee was appointed to draw up reguJatioqa 
for the award of the prize, and,record was qf 
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gratitude of the college to all who have united In establisb^- 
ing this worthy memorial of a renowned oiamnas of Petea-^ 
house. 

Mr R Kave Gray, in his presidential addreta tO the 
Institution of Electrical Engineers last Thuradayp dealt 
with a number of subjects of importance and interest. He 
referred at some length to the development of electnc 
traction and power-supply in this country, arid laid con¬ 
siderable stress on the difficultirs caused by faulty legis¬ 
lation, which had hampered the progress of these branches, 
and, indeed, to a certain extent, of all eicctrical engineer^ 
ing in England. All engineers will'join in his hope that 
the Government will speedily carry out the promises mtade 
to the deputation headed by Mr. Swinburne last year, and 
will both introduce and carry through really effective amend¬ 
ing measures Mr Gray referred to the fact that the 
Institution had recently purchased a site for building m 
permanent home for itself, and said that there was no 
intention of bqtiding as yet, partly because It was possible 
that in the near future^ jhe frnrioua engineering interests 
might unite to build *' one fargo temple of engineering, 

I in which all might find 'a home. 

For several >ears past valuable statistics of rainfall and 
other meteorological phenomena recorded at Zoniba, in 
British Central Africa, have been published by the scientific 
department of I'lat protectorate, the head of that depart¬ 
ment IS Mr, J McCloume We arc somewhat surprised to 
find that, as the head of a public department, he has. 
ventured lo depart from the orthodox scientific methods 
adopted by official meteorologists, and has Issued daily rain¬ 
fall forecasts from June 1903 to May 1904, and estimated 
monthl) amounts for various parts of Nyasaland He states 
that "the forecasts have been framed according to the relative 
positions of the moon and the sun on the dates noted, anrf 
the estimates formed according to the various movements 
of the moon, and proportionate to our knowledge of the 
average rainfall of each month as regulated by latitude and 
altitude " Prof Pemter, in the paper referred to in our 
issue of last week, has pointed out, as, indeed, Herichel 
statpil many years ago, that the influence of the moon on 
weather is so sunall as to be almost Inappreciable We aye 
not prepared, without further inquiry, to endorse Prof 
Pernter’s opinion that the adherents of the lunar theory 
turefully note the days on which their forecasts have been 
successful, but take no heed of ihc failures, wc are, how¬ 
ever, not vet prepared to admit that this method of forq- 
cdsting weather js likely to lead to any useful results 

SoMF furl her particulars with regard to the alleged dis¬ 
covery of the cancer parasite by Dr Schmidt (see Nature, 
November la, p 34) are published in the Laiieef These 
are given by Mr H J Johnson in a pnper read before the 
Abernethian Society at St Bartholomew's Hospital Dr. 
Schmidt claims not only to have isolated the parasite, bUt 
to hove cult I vD red it, though no details are given. By the 
use of killed cultures a vaccine is prepared, the injection of 
which into a patient with cancer is stated to be followed by 
a reaction and by curative effects. By injecting animals 
with the cultures, their serum acquires antidotal propertfas, 
and may also be used for treatment At prevent there Is oo 
supply either of the vaccine or serum avadabla for treatments 

In a recent number of Nature (vol Ixviii p. 8) a brief 
sufTimary was given -of the position of the present epcNdi in 
relation to Briickner's long weather cycle of 35 years, and 
' It was there shown that as regards the total rainfall of i(bp 
> British Isles we have now passed a minimum pr " droughty, 
period," and are commendng a, wet cycle, qdilcli will repels 
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a frtakimum about the vear 1913. Mr Oou^laa Archibald, 
In a letter to the Timet for November 16, gflvea some 
which represent the variation of the rainfall over 
the London area from the year 1613, usin^ Greenwich ana 
Mr Dines'a observations. Arranging these qo years in 
groups as sug'gvsted previously by Bruckner, he g-ives an 
Interesting table showing not only the excess or defect 
of rain, but also the excess or defect of atmospheric pres¬ 
sure and the variations of the price of wheat since 1856 


Group of yesn 
sminad by 
Brockiwi 

CharaciBr 
of Ihe 
Period 

Total exceiB 
or dcfKt of 
rainfall in 
Che period 

1 Menu annual 

0? flucluMioni of 

1 “ 

d;..nw.ci. 

1806-35 

1836-40 

1841-55 

1856-70 

1871-85 1 

1886-1901 1 

^903-1920(7). 

Wet 
Dry 
Wet 
Dry , 
Wet 
Dry 
Wet 

1 Inihea Itichei liushelH 

1 +15 54 ' -0065 ' 

- 6 17 +0 165 

,1-4,15 , -0045 

- II 85 1 -t-o 150 , +17 

+ 19 65 , -0 130 -2 0 

-29 75 I +0*7* , +** 

1 1 

1 1B13 Lo iSas fur boih 


Mr Archibald concludes his letter by saying' that " we 
are apparently entering u|M)n a period of mure than average 
rainfall, less than average barometric pressure, and about 
two bushels less than the average wheat yield per acre ” 

' Mbssrs W J McNEiiL AND F G Now report that they 
have succeeded in cultivating ihe tr}pnnohQrne parasite of the 
rat, T r,ewisi, in a mixture of sterile defibrinAted rabbit\ 
blood and ordinary nutrient agar Ordinary nutrient agur 
iB prepared, sterilised, and allowed to cool to 50° C One- 
third of Its volume of defibrinatcd r.ibbil's blood, obtained 
with aseptic precautions, is then added, and the test-tuhes 
containing the mixture are allowed to solidify in the oblique 
position Loopfuls of rat's blood containing the parasite 
are then sown into the condensation water at the bottom 
of the tubes In this the tr>panosomes readily develop at 
34-37® C During a year eleven passages were made from 
tube to tube, and a small quantity of the culture from the 
tenth tube readily infected a rat inoculated with it (ref 
ih Hull de I’Inst Pasteur, 1 , No 16, p 602) 

The current number of the Journal of the Sanitary 
Institute (October) is mainly devoted to the papers read at 
the congress at Bradford and the discussions thereon. 
Several papers deal with the question of sewage disposal 
and with the bacterial systems of sewage disposal, the 
standardising of sewage being the subject of a joint dis¬ 
cussion in the engineering and biological sections The 
" Standardisation of Disinfectants " is the title of a paper 
by Messrs. Rideal and Ainslie Walker, and it is proposed 
to test air disinfectants under the same conditions of time, 
&c , and to compare the results with those obtained with 
carbolic acid solution. Thus if a i in 70 solution of did- 
mfectant X possessed the same disinfecting action as a 1 in 
80 solution of carbolic acid, the efficiency of disinfectant X 
compared with carbolic acid would be 70/80=0 87 This is 
termed the carbolic acid coefficient. m 

I » ' ' * 'ill I.- I rl ’ 

A REPORT has been issued by Prof. K. R Koi'h dealing 
with the gravitational measurements conducted under the 
auspices of the WUrttemberg Geodetitol Commission at ten 
BtRtloni on the line from Lilm to Freudenstodt In theso 
experiments a new pendulum made of DeUa metal has been 
used with satisfactory results. » 
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In b short paper reprinled from the RivirCa di Fuica 
(Pavia), Ingegnere G. Zanottl Bianco deals with the 
history of determinations of the earth's mean density, with 
especial reference to the investigations of several Italian 
writers whose work has received but little attention, at 
any rate m this country Among them are C J Giulio, 
Menabrea, and Saigey 

Mr a. Cancani has published a paper reprinted from 
the Kti deW Accademia Ctoema (Catania) dealing with the 
relation between' the temperatures of springs and those nl 
the air A noteworthy feature of this paper is the biblio¬ 
graphy of the subject The principal previous bibliography 
was published by the Weather Bureau at Washington 111 
i8f)q, and as only a liniited number of copies were litho¬ 
graphed, It is probable that the present enlarged list will 
be of much use for purposes of reference 

The problem of correlation in hypcrspacea forms the sub¬ 
ject of an iinportartt paper by Mr Giovanni Zeno (jiambelli 
rn the Memorie of the [.ombardy Institution of Sciences 
and Letters 'Ihe author refers to the work of Hirst, 
Sturm, Visalli and others on lorrelation in plane and 
ordinary spates^ In regard to correlation in hvperspaces, 
rhe fundntnrntal formula; were published without proof by 
Schubert in ]8qn, and ogam in 1894-5 Mr Giambelli now 
gives proofs of Sihubert's fonniil.L., and obtains others of 
a more general character The results are obtained by the 
method of " dtgcrieration " iniroduced by Schubert in deal¬ 
ing with nrdinhry spdee and with quadrics in hyperspacps 

Pai'ERS by ^ Messrs Epsteen and Shaw m the last two 
numbers of thft TraniartKinj of the AmeriLan Mathematical 
Society deal with the intcresling subject of linear algebras, 
and bear witness to the laluc and originality of Peirce’s 
researLlies Another noticeable paper, in (he July number. 
Is that of Van Vleck on continued functions, on the lines 
of htieltje&'s memoLT of 1894 The October number of the 
ylfinuL of Mathematics contains the first purl of a paper by 
Prof Grecnhill on the inatheniafiral theory of (he top, and 
a contribution by Mr E B Wilson which deals with a 
generalised ‘dbhnititin of area which does not imulve ihe 
conception of h ngth 

The September issue of Aiinotatwnei Zoologicac Japoti~ 
cnscs deals solely ,with Japanese invertebrates. Mr K < 
Klocke rec^nlfi ihe ociurrenir of the rrust.'in an genus 
Hosmmopsis fb Japan, Mr A Iruka describes n new pcly- 
gordlan worm. While Mr M Ikeda treats of the de\elop- 
lUent of the sexual organs in the phunmis larva 

In the M^rfliol^pitches Jahrhuch (vol xx\i , part iv ), Dfi, 
II Kleischmapn's css.iy on the morphology of the head- 
skeleton of thje Ajinniola is continued, Dr A, Hc^ecker con¬ 
tributing a srctionion ,the nasal region in reptiles, birds, and 
maminuls Mr G Tornier desinbes numerous instances 
of the deveJotijiient of supernumerary digits in the fore- 
fedt of melnbers bf 'the deer-tnbe, due. In most cases nl 
nny rate,'to injurj during fcctal life None of these appear 
to be atavistic 

A REPRINT from the Cape Times of the report of the recent 
annual itieeling of the Game and Trout Protection Associa- 
tTon of the western districts of South Africa afTords very 
satisfactory 'reading The laws for the protection of big 
game are apparentty working well, certain attempts to curtail 
the close season having been vetoed by the Government 
In some districts it has been found advisable to have a 
special close season for certain kinds of game, and to in¬ 
clude therein o few species of birds which do not properly 
enme under ihat^ category. A large tract of country in the 
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DuihiTiBnlAnd dlvliion of Namaqualand has been created a 
game reserve, in which It is unlawful to kill, hunt, or trap 
any description of game animal Despite the Boer war, 
certain species of antelope, which have long been on the 
verge of eatermlnatlon, still Survive. Blesbolc, for instance, 
are stated to be represented by about 650 head In the Steyns- 
burg division, and bontebok by some 350 In Bredasdorp 
and 35 in Swellendam Reedbuck Include about aon head 
In Komgha, where they are specially protected, and 50 in 
Kimberley Nothing is, however, said with regard to the 
white-tailed gnu, which has been reported extinct, the 
" wildbeest " referred to being apparently the brindled gnu 
Of sebra about 340 individuals survive, mostly in Cradock, 
George, Oudtshoorn, and Uniondale 

We have on our table two parte (vol Ikxv., i and ii) | 
of the Zeiitchfifi fUr wissenschaftliche Zoofogie, from 
among the contents of which a few articles are selected 
for brief mention. In the first part the light-organs of the 1 
glow-worm receive attention at the hands of Mr J. I 
^ngardt, while Mr. Haack treats of the glands In the 
mcHith of the lampreys In the second part Dr E Rohde 
continues the account of his important investigations into 
the structure of the organic cell, discussing, in this in¬ 
stance, the structure and mode of division of the wandering 
bodies known as *' spheres " and ccntrosomes ” which 
are found moving free In many cells and their nuclei. The 
gill-SIters of fresh-water fishes form the subject of an 
article by Dr. E. Zander. It is shown that while carni¬ 
vorous types like the pike have the inner sides of the gill- 
arches, the bones of the brant hio-palatal apparatus, and 
the phar)ngeaU studded with minute villiform teeth, In 
forms like the perch, carps, and herrings there Is a strongly 
developed sieve-Ilke appendage (" Slebfortsdtse ") on both 
branches of the gill-arrhei The fineness of this filtering 
arrangement is correlated with the habitat and food of the 
groups In which it occurs, attaining Its extreme develop¬ 
ment In this respect in those subsisting on plankton ’* 

To the Pfoeeedings of the American Academy of Arts and 
Sciences a list of new flowering plants obtained from Mexico 
and Central Amenca is contributed by Miss j. Greenman. 
Most of the species belong to the Symp^taliEi, so that they 
do not overlap with those recorded by Dr. J N Rose, which 
would be mainly included in the Archichlamydes. 

A COMPARISON of the Lharactrrs of the European and 
Australian Alpine floras Is made by Mr Weinsdorfer In the 
Vtctorian Naturaliat. Flowers in the Australian Alps dis¬ 
play less brilliancy of colour and are not so strongly arented, 
both of which facts may be correlated with the paucity of 
insects, but a longer vegetative period and a lower summer 
mean temperature must also tend to diminish the marked 
characters which are developed at high altitudes 

Tm report of the Meteorological Service of Canada for 
the year ending December 31, 1901, by Mr. R F. Stupart, 
the director of the department, has been received from 
Ottawa. The volume runs to 370 foolscap pages of meteor¬ 
ological statfmici 

Messrs Crosby Lockwood and Son have published a 
second edition of Mr. Tyson Sewell's “ Elements of 
Electrical Engineering," which was reviewed In our issue 
For November ao, 190a. The second edition has been re¬ 
vised, and three chapters dealing with alternating currents 
have been added. 

A COPY of the seventh volume of the Trofuacltofu of the 
Rochdale Literary and Scientiflc Society hoa been received. 
It contains an account of the proceedings of the ScDclety for 
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the years 1900-IQ03, as well aa a number of the iMperc 
read before the association during these sessions. ^,The 
Society is to be congratulated upon Its flourishing emdlHon, i 
both as regards Its activity and Gnanceii The Tfaniactfena) 
are published by Mr. James Clegg, of Rochdale, at ar. 6d. 

In the review of Prof Henncl's " Vectors and Rotors 
in Nature of October 29 (p 617), it was mentioned that 
Prof. A. Lodge had suggested the use of the word " looor " 
to indicate a vector which has definite position, but do^ 
not indicate rotation or any rotative function. Prof, R. H. 
Smith writes to say that the word " locor " is used In this 
way throughout his book " Graphics," published by Messrs. 
Longmans in 1888, " rotor" being used for rotative 
quantities. 

Parts 9 and 10 of the first volume of the Bulletin of the 
Department of Agriculture in Jamaica are devoted to the 
consideration of the best means of improving the breed of 
horses in the island 

have just received the report for 1902-3 of the work 
done m the Government Laboratory at Trinidad under the 
direction of Prof. Carmody The results of a large number 
of seedling cane experiments, showing the relative sucrose 
\alue of different lanes, form a special feature of the 
report 

A REMARKAPLY graphic map of the British Empire, devised 
by Mr Stephen Smith, is published in the October number 
of the Geographical Teacher This map shows the British 
lands each In proportion to its area, and in such a position 
that the direction and distance from London are approxi¬ 
mately correct. Somewhat similar results are obtained by 
drawing a hemisphere on an equal area projection with 
London in the centre. If Australasia is tacked on Other 
ways of securing equivalence of area are the Mollwelde and 
the Sanson-Flamsteed projections, where the world Is 
shown within an oval framework. Such an oval map of 
the British Empire has lately been published by Messrs. 
Darbishire and Stanford, Ltd , Oxford 

The questibn of space interference, a phenomehon first 
observed by V Meyer In the case of ortho-substituted 
aromatic acids which can only be estenfied with great 
difficulty, and in some cases not at all, is discussed by Prof. 
Skraup in connection with the cinchonine alkaloids This 
interesting paper, which indicates that the alkaloids 
cinchonine, a-»-clnchonine, fl-i-cinchonine, and allo- 
clnchonine have probably no fundamentally different 
chemical structure, but the reactions of which differ In 
certain respects by reason of space Interference, appears in 
vol xlii of the Siieungsbertchie der Wiener Akademie. 

In the current number of the Zeiischrtfi fUr phfiikaiiiche 
Chemte, Prof, van 't Hoff gives on account of the Investi¬ 
gations which have been going on for some years In his 
laboratory relative to the tranaformations of gypaum. It 
la shown that gypsum CaS04.aH|0 changes at 107° C. Into 
the so-called half-hydrate aCa504.H,0. At this tempera¬ 
ture, however, these two bodies are only meta-etable, (or 
at 93” gypsum changes into the soluble form of anhydrite 
CaS04, which Itself la In reality not stable, for under favour¬ 
able conditions gypsum actually breaks up at g, and 
forms Insoluble anhydrite found In nature and identical 
with dead-burnt gypsum. The laboratory hivesBgatlon of 
these changes Is rendered extremely dlfflcull by the occur¬ 
rence of retardation phenomena analogous to supercooling 
and supereaturatkHi. 
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A VBCBKT number of the £lc£lr«^hemfft atid MetaUuriUi 
eoAtnlM en able article by Mr. W C. D. Whetham on the 
pMent fMMitlon of the theory of electrolyeis. The Inveetl- 
gadotu which led up to the theory of electrolytic di&aocl- 
ation and the modern convective vlewe of electrolyeii are 
traced, hnd it le clearly ahown that a vest number of Im¬ 
portant observatiorti are eaelly explained by the modern 
vlewi, Aa the author points out, experiments on the com¬ 
parison of the electrical and the osmotic values of ionisation 
are of little use from the point of view of the controversiaiist 
Beeking’ arguments for or against the ionic diaaociation 
theory The deviations between the two values are, how¬ 
ever, In most cases easily explainable by a consideration 
of the interionic forces, which probably exert an effect even 
at dilutions at which the intermolecular forces are negli¬ 
gible, and, further, of the complex ions which are so often 
formed m solution 

The additions to the Zoological Society's Gardens during 
the past Week include a Red-fronted Gazelle (Gaaella tufi- 
ffons) from Senegal, presented by Lieut, F. P. Crazier, two 
Common Mynahs (Aendotheres tristis) from India, pre¬ 
sented by Mr H. Munt; a Hawk-billed Turtle (Chehne 
imbficaia) from tropical seas, a Testaceous Snake (Zamemx 
fiagi^lhformis) from South United States, deposited 


OUR ASTRONOMICAL COLUMN 
Bright Mbteohs —^An exceedingly bright meteor was 
observed by Mr W Moss at South Kensington at about 
11,15 p ni. on Saturday Although not looking m the 
dlrettion of Us path, Mr Moss's attention was directed to 
the meteor by its remarkable brightness, which he estim¬ 
ated as exceeding that of Jupiter The part of the paih 
that he observed was about 5“ long, and commenced at a 
pint near to the equator, and about g" E nf 8 Orlonis 
The same object was independently observed by Mr. Mills, 
Who dewribes it as the brightest he has >ct seen, and states 
that It first appeared about 5® due east of y Orion is, and, 
travelling in a south-easterly direction, appeared to burst 
when approximately 8® or lo** to the N E of Rigel 
Several meteors, six of which were probably Leonids 
were observed by Mr. W E Rolston at South Kensington 
during an intermittent watch which lasted from 10 p m. on 
Saturday until 4 10 a ni. on Sunday The brightest of the 
six was one which appeared at about 319 on Sunday morn¬ 
ing in R A yh jom Dec +6®, and disappeared at R A 
6h ^m., Dec +5®, leaving behind it a green broken trail 
which lasted for about two seconds The same-observer 
also saw more than 50 Leonids during a watch from a 15 
to 3.4s on Monday morning. These meteors presented the 
characteristics of the November shower Inasmuch as they 
were exceedingly swift and left broken trails of a reddish 
hue. 

Mr. A M Davies, writing from Amersham, Bucks, states 
that about 10.45 on November 14 ha saw a brilliant 
meteor with a train move westwards in an almost hori- 
aontal path at about the altitude of n Ursa Majoris. 

Sbarch-Ephbubbis for Favr's Comet— Herr E. Strfim- 
gren publishes a further portion of his ephemeris for Faye's 
comet in No. 3913 of the Astronomitche Nachnehien This 
ephemeris takes the time of perihelion passage as June 
3 64, and Is given below — 
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I The Secular Variation of Starlight —In a research 
I on the secular variation of starlight, that is, the minute yet 
regular variations in magnitudes which take centuries to 
become evident, Mr. J. E, Gore has compared the present 
magnitudes of a number of stars with their respective 
magnitudes as recorded by Al-Sufi and Ptolemy Recog¬ 
nising the important bearing of these variations on the 
theory of stellar evolution, lu selected a number of stars 
having spectra of the first and second types for the com- 
parlaon, and has published the details of his research in 
the November number of the Observatory, giving in each 
case the type of spectrum, the recently estimat^ magni¬ 
tude, and the magnitude ns record^ by Al-Sufi and 
Ptolemy, together with remarks on the validity of the 
latter. Mr Gore has prepared two lists, one of which 
contains the data concerning a6 stars which ore apparently 
decreasing in magnitude, the other deals with an stars 
which show an apparent increase. He points out in his 
remarks that in many cases the stars which are decreasing 
in magnitude have spectra of Pickering’s " A ” type, which, 
according to Sir Norman l^ckyer's classification, would 
place them amongst those which are decreasing in tempera¬ 
ture, and therefore, presumably, in magnitude, a welli' 
known example of this agreement occurs in the cose of 
i 9 Lconis, which, according to Sir Norman Lockyer, must 
be placed on the descendinf; side, of his temperature curve, 
and, according to Mr Gore's result, has decreased in 
magnitude from 1 o in Al-Sufi's time to 2 2 at Ihe present 
day 

S01.AH Ohservations \t Lyons Ohskrvatoh^ Dlrino 
1^2 —In his annual report for 1902, M J, Guillaume, 
director of the Lyons Observatory, states that the solar 
surface was observed on 336 days during the >ear, and was 
reported as being fre.e from spots on ibi days 'I hirty- 
three groups of spots were observed, their mean latitude 
being 3i®o. an increase of 5° 3 over last vear's value. 
According to the Lyons observations the last sun-spot 
minimum took place at the end of 1901 

The observations of facuias show an increase in the 
number of groups, and the area covered by them, over the 
two preceding years, thev also indicate that the mean 
latitudes of 4 tpots and facul.T do not show a parallel vari¬ 
ation, and from thiSf and the differences exhibited in their 
persistence and activity, M Guillaiime arrives at the con¬ 
clusion that It IS really the faiul.c which indicate the regions 
of prlniipiil activity, the spots being only of spiondary 
importame in this matter This conclusion is supported 
by the various tables which accompany the report in the 
Nnveinhcr issue of the fiulleim de l.i SoLi^t^ de France 


METEOROLOGICAL OBSERVATIONS WITH 
KITES AT SEA 

^IIE following extracts from a communication to our 
Lontemporary Science by Mr A L Rotch indicate 
the rapid progress which is being made in the exploration 
of the upper air by means of kites from ships, ood a acheme 
for further investigation 


The first to repeat the pioneer eNperiments of the late 
Mr. Sweelland and the writer during their voyage across 
the North Atlantic in 1901 were Messrs Berson and Elias, 
of the Prussian Meteorological Institute, who, last August, 
made a voyage from Genii any to Spitsbergen and back, 
achieving satisfactory results with their kites. Meanwhile 
Prof Kdppen, of the Deutsche Seewarte, carried out 
analogous experiments on the Baltic Sea About the same 
time Mr. Dines, aided by grants from the Royal Mateor- 
ologlcal Society and the British Association, employed a 
■man steamer for late-flying off the west coast of acotUnd, 
In coimectlon with a fixed station on (and. 

Meteorological kites have recently been flown from steam¬ 
boats on Lake Constance by Count von Zeppelin and Prof. 
Hergesell on some' of the tertn-days of the International 
balten aacensiona. Similar experiments upon the smaller 
lakes of I^nissia and Russia have aln shown that kites 
m^ be rendered nearly independent of the wind even in the 
-iifnrior of |ha continents 
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A most remarkable cani|Hilfn has been conducted by 
M. Teluerene de Bort, whO| with the aid of Scandinavian 
oofleaffuea, eitablished fast lummer a hite-flying' atatlon in 
Jutland. Denmark, where alirlal aoundinga were made day 
and ni^t, wind permitting, during nine montha. After 
the termination of thla work the apparatua waa tranaferred 
to a Danish gunboat, and on a cruise In the Baltic Sea 
the following extraordinary results were obtained on five 
conseiutlve oavs:—April aa, at an altitude of 9450 feet a 
temperature of +14^8 F, waa found; April 23, at 13,500 
feet, the temperature was 9" 1, April 94, at 4660 feet, 
38” 3. On A^il 95 an altitude of 19,360 feet, which is 
probably the greatest height ever reached by a kite, waa 
exceeded, and an instrument on the lower ^rtion of the 
wire, at a height of 7415 feet, recorded 34^4. In this 
flight the total length of the wire was 38,000 feet, and 
She upper 4000 feet, with the highest registering Instru¬ 
ment, broke away, but were recovered. On the morning 
of April 36 on altitude of 8 im feet, with a temperature of 
15° 3, was obtained, and In the aftemcKm 13,330 feet, with 
a temperature of 3^ 3. Since the ^nboat steamed only 
nine and a half knots, the kites could not be flown when 
there was a complete absence of wind. 

"J hese various experiments amply prove the practicability 
of the writer's project to Investigate the atmospheric strata 
lying above the doldrumy and trade-winds; by means of 
kites flown from a specially chartered steamship. This 
plan received the approval of the International Aeronautical 
Congress at Berlin last year, and an application for a grant 
to aid Its execution is now before the trustees of the 
Carnegie Institution On the vessel which the Baltimore 
Geographical Society sent last month to the Bahamas, Dr 
Fassig, of the Weather Bureau, expected to fly kiirs, but, 
owing to the substitution of a schooner for a steafner, this 
rauld not well be done, and therefore the kites were prob¬ 
ably flown only at Nassau. These observations might serve 
as a starting-point for the work of the expedition proposed 
by the writer, which would proceed across the equator and 
be capable of sounding the atmosphere to fhe height of four 
miles, notwithstanding the fact that winds either too light 
or too strong for the kites may be encountered when the 
steamer is stationary 


7 UE COt/JVTV ^TECUmCAL LABORATORIES, 

. CHELMShORD 

T7SSEX is one of the counties which, since the passing of 
the Local Taxation (Customs and Excise) Act of 1S90, 
has devoted the whole of the funds thus provided to the 
purposes of higher education At first almost the entire 

f trant was distributed among some forty local technical 
nscructlon committees for the purpose of lectures and 
daises in the areas under their supervision, but by degrees 
the greater part has been diverted to the erection, equip- 
inen)t, or support of secondary and technical schools in the 
more important centres. 

In 189a, when Sir Hen» Roscoe and Prof, Meldola were 
members of the Essex Technical Instruction Committee, 
the sits of an old grammar school In the centre of Chelms¬ 
ford—the county town—was purchased, and part of the 
old school buildings were litteo up at a cost of about 300!. 
as ' the county laboratories (or teaching biology ' and 
chemistry, the two sciences which are of greatest import¬ 
ance to the principal industries of the county, viz agri¬ 
culture, horticulture, dairving and fisheries. In the 
temporary accommodation thus provided most of the work 
of the past ten years has been carried on, and readers of 
Nature have from time to time had an opportunity of 
Ju^lng Its character. 

l^om the commencement until he was appointed agri¬ 
cultural biologist to the Irish Board of Agriculture in the 
spring of 190a, the committee had tha Arantage ^ the 
services of Mr. David Houston as staff-teOcher of biology. 
Mr. Houston's influence was directed towards basing the 
teaching of science on practical laboratory work.i Ic thus 
comas about that the institution has always been known as, 
and stIH remains, the Laboratories for Technical Instruc¬ 
tion of the County of Essex. Moreover, Che auboDinnlittee, 
which now has the aupervltlon of the laboraltfrles, a com- 
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miccee which, with the single exception of the diairniui, 
entirely consists of Essex larmersi adopted Jtleos for ^ 
new buildings, opened by fhe President of the Board of 
Agriculture on October 30, which mainly consist of laMH^ 
atones and work-rooms, and include oiily one leeture^rohm 
In the whole Institution. 

The part of the old sice on which the new buildinga an 
placed II within a stone's throw of the marketplace and 
corn exchange, and the intention is to provide, not merely 
a technical school for the younger men, but aleo e centre 
at which farmers and others can readily obtain scientlRc 
and practical information respecting farming and the allied 
industries. Thus the principal room, near the entrance 
on the ground floor, is the large agricultural room, 
provided with demonstration and work tables for the agri¬ 
cultural Instruction of students, and also containing an 
agricultural museum and reference library, together with 
diagram frames for displaying the most recent results of 
agricultural experiments. The room will be kept supplied 
with the agricultural papers, and will serve for the meet¬ 
ings of farmers which are held from time to time on 
market days to discuss agricultural problems. 

On the same floor are the rooms for the head of the 
chemical and agricultural department, the work-room df 
the assistant who has the management of the field experi¬ 
ments, a small physical room with dark room for optical and 
photographic work, the common rooma for men and women 
students, and one of the biological laboratories. 

On the first floor Is a chemical laboratory capable of 
accommodating twenty students at a time, each work¬ 
ing bench is provided with drawers and lockers for four 
sets of students, so that eighty students can be taught in 
a term. All the students’ Mnehes face the demonstration 
table, and thus the teaching can be carried on by revision, 
demonstration or expen mental work without the student's 
leaving their benches Adjoining are the balance room and 
store room, the latter in direct communication with tKe 
chemical lecture room, and a private laboratory for the 
analysis of soils, manures, feeding-stuffs, milk, &c., foir 
farmers, a department of the work which is found to be 
a most potent means for spreading information. 

On the same floor are some of the rooms of the blologlcil 
department, but shut off from the chemical department and 
reached by a separate staircase. Thus horticultural students^ 
for whom the biological staff is responsible, ore kept separate 
from the agricultural students, for whom the chemical staff 
is responsible. The common room for all the mole 
students stands between the two departments Thli 
system of separate staircases has the additional advantage 
of saving room, for a striking feature of the general plan 
IS that there Is only one corridor m the whde building. 
The biological department includes two large laboratories, 
each provided with a preparation or private work-room, a 
lecturer's private room, a store room, and museum galleries. 
The two laboratories each accommodate twenty students, 
and, as in the chemical laboratory, the working tables all 
face the demonstration table and black board. 

A cool, lofty and well-lighted basement serves admirably 
for the dairy. The accommodation includes a milk re¬ 
ceiving room, which It Is proposed to equip with separator, 
pasteuriser, and steam apparatus for cleaning milk churna, 
kc., the dairy proper, with butter churns fof twelve 
students, a cheese-making room, a cheese-ripening room 
and store. A top floor of six rooms Is at present used as 
a part of the County Education Offices, but these Ore la be 
diverted to teaching purposes at the end of two years, when 
it IS expected that the teaching or experimental work of 
the laboratories will demand increased space The whole 
building Is lit with electricity. The electric current is also 
used for motive power where required, and adapted to 
electrolytic purposes in the chemical and physical labor¬ 
atories 

Within three-quarters of a mile of the laboratories !■ the 
school garden, 4 which has already been planted about five 
years, It is three acres In extent, and la prorUled with a 
students' potdng shed and glass houses, and qonfUts partly 
of botanical plots and partly of fruit, vegetabto knd flower 
borders for the procdcal Instnictlort of gardening students 
hi each branch of Mtortlcultura. There » no farm Id con¬ 
nection with the laboratories; the agricultural students 
makq excuyslons to well-managed forms In the neighbor- 
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that m^inuil#] trlali can be made on every dais 
m land, and that farmera In each dlatrlct are able to aee 
,for cneinMlvea the resulti. 


required invention. Philosophers probably knew what 
might be done, but Newcomen had the advantage of seeing 
what could be dcme, and he did it. The engine, when pro¬ 
duced, was imperfect, but defects became obvious to the 
designers and constructor of steam-engines, and the want 
of perfection at the present day is not from want of theory, 
but because of practical limltationa and want of practical 
invention. 


THE NEWCOME}^ EliGWE,^ 

A GREAT deal has been written on the steam-engine 
generally, but the author has not met with any con¬ 
nected record of the Invention and construction of the first 
ateam-engine—the atmospheric engine of Newcomen. Un- 
/ortunatoly It does not appear that very detailed inform¬ 
ation Is available, but the author has been able to bring 
together some facts which, with the aid of appendices con¬ 
tributed by others and some illustrations of the engine 
iteelf, mav be found to be a useful contribution to place 
on record in the Proceedings of the Institution There are 
not many examples of the engine now in existence, and 
when they are consigned to the scrap heap, the receptacle 
of great efforts of the past, all will perhaps be forgotten 
Towards the end of the seventeenth contury, philosophers 
and mathematicians searched for a new method of obtain¬ 
ing motive power. Mining was an important industry re¬ 
quiring in most cases a new power, that the mines might 
be worked to greater depths Water-power, where avail- 
abifl, was often insufficient, and manual and animal power 
was altogether too amall and too expensive for working 
any but shallow mines Deep mining was, and is, only 
possible with pumping machinery Water-wheels were 
used for working pumps The construction of the common 
pump was known. Papin had proposed to transmit power 
by means of pistons moving in cylinders acted on by the 
atmosphere, a vacuum having been formed under the pistons 
by the explosion of gunpowder, and he even hinted that it 
might be done by steam. 

It was claimed for Papin that he invented the steam- 
engine, because In 1685, in one of his letters, he illustrated 
what was known of the properties of steam by saying that 
if water was put in the bottom of a cylinder under a piston, 
and the cylinder be put on a fire, the water would evaporate 
and raise the piston, and that if, after the piston had been 
raised, the cylinder were removed from the fire and cooled, 
the steam would condense and the piston would descend, 
but this was only an illustration of common knowledge 
$lr Samuel Morland had, in 1683, stated * that steam 
occupied about two thousand times the space of the water 
from which it was produced, and made some calculations 
os to the powers to be obtained from different sized cylinders, 
but suggested no practical mode of operation An experi¬ 
ment to determine the density of steam was made by John 
Payne in 1741 Payne concluded, as the result of his experi¬ 
ments, published In the Phtl Trans , vol xii p Bai, that 
one cubic inch of water formed 4000 cubic inches of steam 
Beighton calculated, from an experiment with the Griff 
engine, the second Newcomen engine erected, that the 
specific volume of steam was 2893 
The properties of steam were, probably, no better known 
to philosophers than to the ordinary observer who had seen 
the lid 01 a kettle dance under pressure, or steam issue 
from the spout The only practical application of steam 
was made by Savery, who, In 1606, described his invention 
in a pamphlet entitled "The Miner's Friend." Savery's 
engine was a plitonless steam pump-^ln fact, the pulso- 
meter of to-day without its automatic act|on. It remained 
for Newcomen to associate the bits of common knowledge 
In his mind for Inventing the steam-engine. He was a 
blacksmith, probably accustomed to Invent methods of con- 
structloh Its the prosecution of hi^ art. At that time 
meehanics ^re more self-reliant than they are now. He 
knew from experience what a lever was, a pump, a piston, 
a cylinder, a boiler, end he knew that the atmosphere had 
pressure, ~ add that steam posseased a far greater volume 
than the water which produced It. It did not require much 
mom than copimofi luoyrledge^and observation to realise 
To p'ro4uc« the steam-engine from such known facts 
^ Abna tf a pspsrrad bsibia lbs lanltalMiof Ms^nlwl Bagimm 
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At this distance of time it is difficult to appreciate the 
invention required to produce the atmospheric engine from 
the crude ideas of Papin and others. It appears, from 
papers In possession of the Koval Society, that Dr. Hooke 
had deitionstrated the impracticability of Papin's scheme, 
and, in a letter addressed to Newcomen, advised him not 
to attempt to make a machine on that principle, adding, 
however, that if Papin could produce a sp^y vacuum, his 
work would be done.' A great deal of controversy hangs 
about this as about all things historical, and little Is to be 
gamed by minute research into disputed claims. What we 
do with certainty know is that with the common knowledge 
existing, and the mechanical contrivances available, New¬ 
comen alone Succeeded in making a workable engine. 

In 1698, Thomas Savery, of London, obtained a patent 
for raising water by the elasticity of steam.^ It is stated 
in many popular histories that in 1705 1 homus Newcomen, 
John Cawley, of Dartmouth, and Thomas Savery, of 
London, secured a patent for "'condensing the steoni •»- 
troduced under a piston and producing a reaprocating 
motion by attaching it to a lever," but no record of such 
a patent exists in the Patent Office Stuart gives a list of 
patents lummenclng with 169B, and in that list is one said 
to have been granted in 1705 Dr Polo, author of " Ihe 
Cornish Engine," had a search made at the Patent Office 
and no such record could be found It is possible that 
Savery's patent was thought to cover Newcomen's Invec^ 
tion (as Savery was associated with Newcomen) * Thie 
was sixty-four years before Watt invented hii separate con¬ 
denser. Very little is known of Newcomen. It U recorded 
that he was a blacksmith or ironmonger residing et Oart- 
mouth, in Devonshire, and that he was employed by Savery 
to do some work in connection with his water-raising 
engines. In this way he had some experience in the oon- 
densation of steam.^ 

Newcomen appears to have conceived the Idea of using 
a piston lor giving motion to pumps He became associ¬ 
ated With John Cawley, a glazier of Dartmouth, probably 
for business reasons Ills connection with Savery wm 
doubtless because of Savery's patent for condensing steam 
for raising water He must, however, have been a good 
mechanic, because the constniLtion of such an engine at 
a time when there was no previous experience or data to 
guide him was a task of no ordinary magnitude He ccnild 
not get workmen skilful enough to do his work until, 
erecting an engine near Dudley in 171a, he secured the 
assistance of mechanics from Birmingham 
- The Newcomen engine was aoon brought into use,4r(or 
in 1712 Newcomen, through the acquaintance of Mr Potter, 
of tiromsgrove, erected an engine, near Dudley Castle^ for 
a Mr Back, of Wolverhampton. The cylinder of thf« 
engine was surrounded with water The piston was 
packed and had a water seal, It is reported that by acci¬ 
dent a hole Jn the pIstiMi admitted water Into the cylinder, 
and the condensation thereby became so rapid compared 
with that produced by cooling the cylinder from the outside 
that the engine worked much quicker. This may or may 
not be correct, ,but it Is certain that, by accident or design, 
the first improvemenl in the engine was condensation by 
injection in the cylinder. It appears that the second engine 
was erected at the Griff Colliery, m Warwickshire, in 1715 
It had a as-lnch cylinder At this tune the cocks and 


t Sea Stiurt’i '* Hlalory of ihe Steam Engine," 

s &very VMS bora ai Shiliton, neif UiMbiiry, In t)eToqihin, in i4«o; 
died n London itij 

I It appeara inai tbera u every reason 10 believe tbal Newcomen bad 
i» paient, and ihai bh Inventibn was luppmed 10 be covered by ^very'e 
patent of 1698, and ihai tbe latter was kept la rci for iblny-flve yean, M 
oiulnal patent haviDa been eitcaded for iweniy-one yeanl. 

^Nearcomen mpatont at Dinmoiiih about Ike middle of Ihe Hvanrecnifa 
dentory, and diad In Lmidoa in i7.ig li u stated In Haydn's " Dtctionaiy 
oTIMkra " that at the time of his dealh be was In London tmiii to Hciiie a 
palant. A sheieh of tha house in parimonlh oemiidecf by NewoomMi 
wIm he Invemod the itenm^nelne is shown in a nampblec pnblisbed In 
if^for Ifr. Thomds lidslono of Dartmopih* 
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Undir the joint ausplceo of the [TfcjinlcRl EctucatiQii 
Board of the Londoa County Cqu^icij apd of the Geih 

f raphical AeeocLation, two oonferepfe; will be held pnl 
huriday, January 7, 1904, in the Squrh-weetern PolyJ 
technic, Manreaa Road, Chelsea. 1 ^ |ne mornlnff, at; 
11 o’clocic, Mr H. J. Mackinder, re^r in ^eograpny at 
Oiford, and the appointed teacher of ffeograph^y In the 
Univemity of London, will open a dpscuiisiQ/i on the de¬ 
velopment of geography out 01 nature-itpdy^ fn the after¬ 
noon practical methods of teaching geography will be dealt 
with- Mr. I^mas, of Liverpool, will take up the question 
of tparhing geography by excursions, Mr T Alford Smith, 
St. Dunstan's College, Catford, will describe a method of 
using the globe and lantern views, Mr P F Kendall, of 
the Yorkshire College, will discuss methods of making 
and using models, and Mr, A J Herbertson, of the 
Oxford University School of Geography, will advocate 
the emjilojrment of Ordnance maps in teaching geography, 
and will, In particular, deal with sheets which are illus¬ 
trative of typical land forms. In connection with these 
uinferences an exhibition of geographical appliances, maps, 
and books of use to teachers will be arranged. It will 
irobably be open from Tuesday, January 5, to Saturday, 
anuary 9, at the South-western Polytechnic The Geo¬ 
graphical Association has appointed a special committee 
to select exhibits. 




ore npqesfgrUy ohertar than those I9 the dap; htit 4ie 
total time spent In study must be the same ior bd^ day 
and evening students, though a lubsuntial poduciton In 
time has been granted to those regularly pmployed during 
the day. 


SOCIETIES AND ilCAD£M/£ 5 . 

London. 

Royal Society.—** The Vapour Pressure pf Lloald Ogygan 
on the Scale of the Constant-volume Oxygen Tnermemeter 
filled at djJferent Initial Pressures." by Dr. Morris W, 
Travore and Dr Charles J Pon. Communitated by Sir 
William Ramsay, K.C B , r R.S Received June a6. 

The vapour pressures of liquid oxygen and of liquid 
hydrogen on the scales of the constant-volume hydrogen 
and helium thermometers have recently been determined by 
one of us in conjunction with Dr A. Jaquerod and Mr. G. 
henter, and it has been found that two scales of tempera¬ 
ture differ by amounts which increase as the temperature 
falls {Pktl Trans , A , vol cc ). 

Vipour Hydrogm Helium 

preibure ksIh Kale 

Liquid oxygen, . 760 nun. 90* 10 90" ao 

Liquid hydrogen 760 ao aa ao 41 


Lord Krlvin on November 13 received the honorary 
degree of D Sc from the University of Wales. On the 
evening of the previous day he received the honorary 
membership of the South Wales Eng^inecra* Institute, and 
in expressing his thanks for the honour, he remarked 
that engineers all over the world had still a good 
deal to learn as to the real value of university training 
In the matter of the education of foremen in engineering 
works the Germans had learned how to give them scientifiL 
knowledge In a way in which we in England had not given 
It. It was necessary for the young engineer to learn the 
practical os well as the theoretical, and this could only be 
accomplished satisfactorily by the student's spending half his 
year at the university and half in the workshop, where he 
might learn to apply the scientific knowledge which he had 
acquired in the university. 

At the Sir John Cass Technical Institute, Aldgate, on I 
Tuesday, November 17, the prises and certificates gained 
by students during the past session were distributed by 
Sir Henry Roscoe. The institute is one of the polytechnics 
aided by the Technical Education Board of the London 
County Council and by the Cit^ Parochial Foundation. In 
addition to general instruction in the experimental sciences, 
art, commercial subjects, and domestic economy, special 
aitentJan Js given to the study of metals both from the 
scientific and the artistic side Sir Henry Roscoe, in ad¬ 
dressing the students, said that he hoped all present would 
agree with him that enough had been said about the value 
of the application of the principles of science and of prl 
to industry, and that the time tor work had coma. Over 
and above the ordinary courses of instruction it Is of the 
utmost importance that the higher work of students, 
especially research work, should be encouraged. What 
original work teaches is—how to overcome dlfHcultles, how 
to obtain a mastery over opposing forces, how. In fact, 
successfully to tackle new problems when they present 
themselves, as they are ever doing to those who have 
eyes to see. Without this capability a man can only run 
In the beaten track, with It he has a weapon in his hand 
which gives him power to strike out new paths and to 
open up fresh and fertile ground. As in the sdentlflc 
■phere, so also In the domain of art—the same guiding 
spirit holde the fort. Taste needs refinement, hand and 
eye require training, the craftsman, like the man of science, 
must be Imbued with the spirit of process as well ai with 
a love of his art. Referring to the reladon between the 
London University ood polytechnics as regards internal 
students, Sir Henry Roscoe lemarked.that instruction given 
in the polytechnics mutt be of a real university type. It 
would be fatal to the prestige of the university were its' 
necessarily high sUndard of efficiency lowered to meet the! 
exigencies of the case. The course of study must be an^ 
extended one^ os the hours devoted to work In the evening^ 

NO. 1777 , VOL. 69 ] 


Thpse results are In accordance with Callender's calcule- 
tiuns of the deviation from the thermodynamic scale of 
measurements with thermometers filled at an initial preuuce 
of 1000 mm of mercury at the melting point of ice. 
Whether the deviation becomes smaller when the thermcH 
meters are filled at a lower pressure has not been deter¬ 
mined, and, indeed, with the means at our disposal It would 
bo practically impossible to do so. In order, therefore, bo 
investigate the variation of the readings of the gas thermo¬ 
meter with change of initial pressure, we decided to measure 
thi vapour pressures of liquid oxygen on the scales of the 
constant-volume oxygen and nitrogen thermometers, for 
which the deviations from the thermodynamic Scale are 
ccnsideraoly greater 

Makower and Noble, using the method of Travers and 
Jaquerod, have found that the pressure coefficient of oxygen 
at an Initial pressure Po may be expressed by the formula 
ano-oojbfiqa-ho oooocxN)i457 Po, 
where Po is expressed In millimetres. Values denved from 
this exprcBBiOii were employed in calculating the temperq- 
tures corresponding to the vapour pressure of liquid oxygen 
on the scale of the oxygen thermometer filled at difierent 
initial pressures. 


The results are stated in the following table 

— 

Gii in 

Preuun on gu Id 

Preuun 

BoiHiig potai 0 

ihBrnuHnoler 

ihermoneln at 
ice poinc 

coefficiant 

liquid mygon 

Helium 

... 1000 mn. 

0 0036625$ 

90'20 , 

Oxygen .. 

1000 

0 0036768 

8871 


731 

0 0036748 

89m . 


6tB 

0 0036738 

89-09 . 


4B4 

00036713 

8931 . 


336 

0*0036692 

8948 


0 

000361^ 

99 l‘ 


1 By eilnpokilon 

The results show that for very low presaurea in the 
thermometer the oxygen scale converges towards the heihim 
scale. The fact that the deviation does not appear to vanish 
at low presBurea may be due to a tendency on the part of the 
gaseous molecules to associate at higher pressures^ 

Mathemailoal Soelity. November la —Prof K Lamb, 
president, in the chair.—The council and officers for the 
ensuing seaalen were elected- They are aa follows -—presi¬ 
dent, Prof. Lamb, vice-presidents. Prof, Elliott, Dr. Hob- 
sofi. Dr. Baker, treasurer, Prof. Larmor; secretarlea, Prof 
Love and Prof. Burnside' dther members of muncU, Mr. 
CampbeU, Dr. GJaiifaer, Mr. Grace, Mr. Macdonald, Major 
MacMahon, Mr. Mathews, Mr. Western, Mr. Whittaker, 
Mr. A* Young.—The following papers were communi¬ 
cated r^Profi J. D Ivorweti Note on Borgnet'a method 
of dividing an angle in on arbitrary ratio. Hm raMbod, 
which ^ construGtloD dt h certain transcen- 

dental ourVe, was given by' Borgnet In Roimh. Aeai 
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7r#Miu, iD9,-tp-FlM4 At IL iamr Tlu fropagatlon of 
wivo-motlon In an Ipotropk aUttic aoUd medium. The 
eUiif obfecE of the paper ie 10 remove a difficulty in Stokefe's 
mmelr on the dynainlcal theory of diffraction. Stohce'e 
thebry draa built upon certain eaprcHloni for the cubical 
dUatatloua and the compcmenti of rotation, but these ex¬ 
pressions are not always correct. A new foundation Is now 
gblalp^ for the theory in on Independent investigation of 
the effects produced by force applied at ohe point A know¬ 
ledge of these effects renders possible the solution of a 
mMiber of problems relating lo wave-motion In an Isotropic 
luetic solid, among them oeing the problem discussed by 
Stokes of the effects of arbitrary Initial disturbances. It 
Is proved that, unless certain relations connect the Initial 
velrcity and Initial strain at points on the boundary of the 
portion of the medium which Is disturbed Initially, the strain 
In the neighbourhood of the centres of principal curvature 
of this sunace will tend to become Infinite, and fracture of 
the material will be produced.—Mr. H. Hlltonp On spherical 
curves Tho paper contains a general discussion of the 
curves on a sphere formed by the interspction of the sphere 
and any other algebraic surface.—Mr. W. H. Veuns» On 
sequences of sets of intervals containing a given set of 
points. A set of points being taken, (ntervals are con¬ 
structed so that each interval has one of the points as an 
Internal point, and the lengths of the intervals are diminished 
without limit. The author dlscusaes the nature of the 
aggregate of points which throughout the limiting process 
remain Intern^ points of the intervals —^The Rev. F. H 
Meliaoi»i A formal generalisation of Maciaurin'a theorem. 
—Dr H. F Mkarf On the Weddle quartic surface. Of 
the quadric surfaces which pass through six given points, 
chose which pass through a seventh point pass also through 
an eighth; when these two coincide they must lie on a locus 
drhich 11 the surface under discussion. There Is a blrational 
relation between this surface and Kummer's sixteen-nodal 
duartic, and this relation Is interpreted as a linear projec¬ 
tion in space of four dimensions From any point of 
Weddle's surface there can be derived by linear projections 
in three dimensions a remarkable figure of 3a points lying 
on the surface, and the formula by which the coordinates 
of these points are connected with those of the first point 
constitute an Abelian grcA^—Mr W H. JMkaoiii The 
theory of diffraction —Mr. G H Hardy 1 A general theorem 
concerning absolutely convergent senes —Prof. R. W 
OanMdf Notes on quaternions, including a geometrical in¬ 
terpretation of VajSy —Mr E. T Whittahori On the ex¬ 
pression of the electromagnetic field by means of two scalar 
potential functions. It is shown that the electric displace¬ 
ment and magnetic force due to any system of moving 
electrons can be expressed by second derivatives of two ' 
scalar potential functions —Mr. P W Woodi Analogue of 
the Jordan lemma for four variables. 

Bntomologleal Society, October 21.—Frof. E. B. Poulton, 

F. R.S., president. In the chair.—Mr J. H, Haya sent for 
eahibition a blai^ variety of Carabus nemoraUs. Mull , 
from Dartmoor.—Mt. G. C. Okomplon exhibited a series 
of Rosalia alplna, Linn., found by himself on old beech 
trees at Moncayo, north Spain, in July last—Mr. A. J 
dhicty exhibited a larva of Dytiscus flavesesns, taken at 
Eastling, Kent, near the school buildings.—Colonel J. W. 
Ydrliury exhibited Goslrophiliu noialfr, Linn., taken at 
Torcross, Devonshire, from August 19 to 31 last He said 
chat as this rare species differs In a marked dtfree In its 
mode of flight, &c., from the common horse bot-fly, Gosfro- 

sqoi. It would be as well to direct attention to these 
differences. Gasitophtlus equi, when flying round a horae, 
visits as a rule Che beilly and the forelegs The 9 carries 
her ovipositor almost horlsontal, and she looks, when on 
the wing; like the lowbr Cwt^Chinls of the letter Z (/.)i 

G. MasaUs, oti the other hand, carries the ovipositor tucked 
under Cho belly smd hlmosc parallel to the axis of the body; 
thte gives her, When on the wing, a peeutlor beJI-Ilke 
appearance ( G. nasalu, too, elways flies to the horse's 
he^. As a rule, the horse peld no attention tq G. §qui, 

G. ffiayaUs caused him great alarm. The egga of 
& equl Wem In hundrgde on tho shouldefh end fbreiegi of 
one cert-horoB, but although the face and nostrile wem 
■earcbed carefully no signs of eggs ,or IprVM could be 
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found thereon. Exhibiting'Cherrodfomia htrta. Walk., he 
said these little Empldi wore common on the shore near 
Prawle Point, some were obtained by sweeping over sea¬ 
weed, while others were running about over the sand. 
Colonel Yerbmy also exhibited Pantponarus germameust 
Linn , from Barmouth and Pocthcawlr Ha said this rare 
species appears to be struggling to keep its place In the 
British list. It appears to frequent the marram grass on 
the sand hills, and a Q takfin at Bartnouth on June ay was 
preying on a beetle —Mr. A, H Jonooi Mr, H. Rowiantf- 
OroiMn, Dr. T. A, Ohopman, and Mr. R. W.*' Llogd ex¬ 
hibited specimens of the genus Melltma from various 
European localities. A discussion on the probable aflliiitlei 
of the several named species Which occur In the Alps took 
place.—^The president also exhibited some forms of 
M aunma taken by Mr A H Hamivi at Basingstoke and 
elsewhere, and forms of M aihalta, M didymot and 
M, phoebe from Asia Minor and Persia.—Dr. T. A- 
Ohapman exhibited an album showing a senes of photo¬ 
graphs of the development of the embryo within the egg 
of Psammofii Hyaltnalis taken by Mr W. H Hammond 
and Mr W. R Jeffrey.—The president read, and com¬ 
mented upon, a paper received by him on protective color¬ 
ation in Its relation to mimicry, common warning colour, 
and sexual selection, by Mr. Abbot H Thayor. 

Zoological Society, November 3 —Dr. W T Blanford, 
F R.S., vice-president, in the chair—Dr W B Soiilutm 
communicated a memoir dealing With the aquatic Oligo- 
chxta of New Zealand —Mr Oldfield Thomoa read a paper 
on the mammals collected at Chapadd by Mr, A Rok^t 
during the Percy Sladen Expedition to Central Brasil, and 
presented to the National Museum by Mrs. Percy Sladen. 
Ko modern specimens had hitherto been obtained from this 
little-known region. Thirty-seven species were enumerated, 
four of which were described as new —Atcounts were also 
given of the Coleoptrra by Messrs. C. J Rahon and G J. 
Arrpwfi and of the Lepidoptera by Mr F. A Moron and 
Sir George Hompaoni Bart , collected during the Percy 
Sladen Expedition. The former contained an enumeration 
of 175 species, of which fifteen were described as new, while 
the latter gave a list of nineteen species, one of which was 
described as new—Prof H C A WIndIo and Mr, F G 
Paraona communicated a paper on the muscles of 
ungulates; in it the muscles of the hind limb and trunk 
were discussed.-^Dr P, Chalmers Mitoholl read a note on 
Che distribution of the Cypriote spiny mouse, Spedmertf 
of this form, recently described as a new species Mcomys 
nejio/ej) by Miss Bate, had been presented to the Gardens, 
and their iotalities showed that this mouse ejttended 
practically all over Cyprus—Mr. F E Raddord^ F.R.S., 
read a paper on some points in the anatomy, chiefly of the 
heart and vascular system, of the Japanese salamander 
(Megalobatrachus japontcus). 

Anthropological Institute, November la—Mr.H. Balfour, 
president, in the chair —Dr F W Idrldga-Qraan ex- 
,hlbited a collection of pictures painted colour-blind 
persons Dr Green divided the colour-bllhd Into two 
distinct, independent, but associated classes The first class 
consist!^ of persons with a spectrum shortened at one or 
both ends, who consequently cannbC see certain rays An 
Individual with a shortening of the red end would not be 
able to see a red light at a distance, although he could 
pick out all the pieces In a bundle of coloured wools The 
ooepnd class made mistakes through their inability Co re¬ 
cognise the difference between certain colours. Normal 
sighted persons see six colours, some even seven; the second 
class of the colour-blind see five, four, three, two, or one 
colour, according to the degree of their defect, and are 
called pentachromfd, tetrachronilc, &c.—^ThR^resIdent, on 
of Mr. Annandalwi read a paper on the survival of 
pmttive imptoments In the Fsrdes and Iceland, and Illus¬ 
trated the paper with an exhibition of many of Che imple¬ 
ments alluded to These Included bone skates, js shovel 
made out of the bone of a whale, a stone lamp, and stone 
hammers* In the discussion which foHowed, the great Im- 
j^^anca of collecting these primitive implements before 
ibite entirely vaniih with the advance of dvlUiation was 
^ i^ttisted upoi^ 


7 * 


NATURE 


[Novsubir 19, 1903 


Paiub. 

Aetdamy of Bclincei, November 9.—M. Albert Geodry 
\a the ebdr.^Oh the itorep of the n-rayi by certain 
bodlei, by M. R. Btondlat* The rayi from varioua Bourcee 
of light, after being Altered through an aluminium Bcreen, 
poBBeea the property of Increasing the luminosity of a feebly 
pboaphoretcent screen It was noticed when a quartz lens 
was used that this effect continued after the source of light, 
an Incandescent mantle, was eitinguished, and it was then 
found that quartz, Icdand spar, Auorspar, and various 
other substances possessed the same property. The rays 
are stored throughout the whole fnass, and take some time 
to penetrate.-^n the determination of invariant figures 
of cvcllc transformations, by M. Rttbyl—On the approxi¬ 
mation of functions by quadratic surds, by M S. 
Wwofiarf.- Generalisation of the fundamental property 
of potential, by M A. dc talitt-Oorfiialn.—On the laws 
of displacement of chemical equilibrium, by M. E. ArMo. 
—The dielectric cohesion of gases at low temperatures, by 
M. E gouty. The dielectric cohesion of a gas at constant 
volume It constant to within one per cent, for temperatures 
between —100° C, and + 300 ° C.—On a practical solution 
of the problem of photometry of lights of different colours, 
by M. Charles Pabry- The method Involves the use of a 
secondary standard of the same colour as the light to be 
measured For this standard, the use of a flame is recom¬ 
mended with two coloured solutions of definite composition 
—On the scintillation of phosphorescent zinc sulphide, in 

? ‘eBence of radium, revivified by electric discharges, by M 
h. TommaalM.— Remark on the latest group of solar 
spots and thcT magnetic disturbances, by M. F. Qubnlaowt. 
Photographs of the spots taken on October 31, the date 
of the magnetic Btorm, show that the area of the sun-spots 
was only one-third of the area of the spots on OctoW 11, 
but that on October 31 the spots were accompanied by 
enormous faculas, and hence the magnetic disturbance Is 
probably to be attributed to the latter.the transparency 
of the sea, by M. Thoulot. A simple relation 11 given 
between the distance, y, at which a white circle on e black 
background just disappears, and the amount of solid matter 
in suspension, x, xy being constant. The relation has 
been applied to the determination of the weight of the 
sediment in suspension in sea water.—^The use of balloons 
containing a subsidiary air balloon according to the theory 
of General Meusnler, M. Henry de la Vuulai An ac¬ 
count qf two voyages In a balloon fitted with small air 
balloons, the latter possessing independent valves, and with 
A rain shield. The device of a subsidiary air balloon, sug- 
'gested by General Meusnler in 1783, was found to be of 
great practical value. The balloon is easily kept below the 
clouds, and a great aavlng of ballast is effected, rendering 
longer voyages practicable—The conditions of separation 
of Iodine In the form of cuprous iodide, in a mixture con¬ 
taining alkaline chlorides, bromides, and Iodides, by MM 
H. gaubigny and P. Rivala. The separation Is effected 
by an excess of copper sulphate, In the presence of an 
alkaline arsenite and a little ferrous sulphate.—^The action 
of organo-magnesium compounds upon acetol and Its eaters, 
by M. Andrd Kllng. In no case was any haloid organic 
compound formed, hence, comparing with the corresponding 
reaction with ethylene oxide and epichlorhydrm it follows 
that aretol and Its esters behave as ketonic compounds, and 
as internal ether oxides of the ethylene oxide type —^The 
evolution of the compound Ascidlana, by M, Antoine Plaoit. 
—On the regeneration in Amphibia of the posterior mem¬ 
bers and the tall. In the absence of the nervous system, by 
M. P. WIntrwbwrt. The regeneration of the limbs is not 
dependent on the nervous system.—Study of the digestive 
ferments In some invertebrates, by M. Victor HanrI. A 
comparison of the activity of the amylolytic and proteolytic 
ferments of Oeiopui vulgaru, S€pia officindUs, Spaiangus 
purpureus, and Sal^ africana with the activity ^ ^ 


corresponding feiTnents from the dog—^A nob bybe 
talned by gra'* - ■ _ _ _ 

floral nectars 


talned by graftiiw, by M. Luclen ganlwl^^n the ntra 
tors of Hevea, by MM Aug. Dbgullfon and H 


ytolo|rical researches on Galaetinia suecosa, by 
M. R. Mglm.—On the oxidation of glucose In the blood, 
by M- L. dolly. Alcohol exists naturally in ox blood. In 
very minute proportion, a portion of which Is further 
oxidised in the blood to acetic acid. 
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WCKWt HOOKS ON NATURAL HISTORY. 


Tvmtr on Birds. A Short and Succinct History of the 
ftincipal Birds Noticed by Phny and Aristotle, 
First published by Doctor William Turner, 1544. 
Edited, with lAtroducfion, Translation, Notes, and 
Appen^Xi by A. H. Evans, M A. Pp xvlii+2a3 
(Cambrid^; At the University Press, 1903 ) Price 
6s. net 

Among the Waier/owL (The Dainty Nature Series.) 
By Herbert K. Job. Pp. xxi + 324 ; illustrated. 
(London : Wm. Heinemann, 1903.) Price 55, net. 
Nature Biographies. (The Dainty Nature Senes ) By 
Clarence Moores Weed, Pp. x+164; illustrated. 
(London : Wm. Heinemann, 1903 ) Price 5s. net 
The Brook Book. (The Dainty Nature Senes.) By 
Mary Rogers Miller. Pp. xvi + 241; illustrated, 
(London ; Wm. Heinemann, 1903.) Price 55. net. 
The Waterfowl family. By L. C Stanford, L. B 
Bishop, and T. S. Van Dyke. Pp. x+598] illus¬ 
trated. (New York; the Macmillan Company, 
London; Macmillan and Co,, Ltd, 1903) Price 
Sj. 6d. net 

Handbook of Nature Study. For Teadiers and Pupils 
In Elementary Schools. By D. I^nge. Pp. xvi 4- 
329; illustrated. (New York: the Macmillan Com¬ 
pany; London; Macmillan and Co., Ltd., 1901.) 
ILLIAM TURNER, whose strong religious 
opinions entailed for him a life of many 
viciultudes in the days of Heniy VIII and his three 
successors, had also the makings of a good ornith¬ 
ologist. In his voluntary and enforced absences from 
England (during which he visited many European 
countries, and formed a friendship with Conrad 
Gesner), as well as in his travels in this country, he 
gained a knowledge of the appearance and habits of 
many birds which might have enabled him to write 
a book on the subject which would have been of sur¬ 
passing interest at the present day But, like some 
modern ornithologists, he was more concerned in find¬ 
ing out (often with doubtful success) to what species 
of birds certain names used by certain ancient authors 
really ^plied. So that when in 1344 he published his 
work on ornithology, his object was primarily to deter¬ 
mine the principal kinds of birds named by Aristotle 
and Pliny. 

Fortunately, however. Turner could not wholly re¬ 
strain his natural bent for original observation, and 
here and there he added notes from his own ex¬ 
perience, some of which form priceless items in the 
history of the birds of this country. In so doing (as 
the editor remarks) he produced the first book on 
birds which treats them in anything like a modem 
scientific spirit. He usually tells us whether he 
observed the various species in England or abroad, 
and thus Turner may fairly be called the father of 
British ornithology. To him we owe our knowledge 
of the fact that the crane bred in English fens, while 
his account of the abundance and audacity o^ tli||^kite 
in hie day reminds us how easy it would be to iodrasd 
the remihant of these birds left tef us by merely lettihg 
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them alone. On the other hand, he tells us that the 
Stork was nowhere to be seen in our island. He gives 
a sufficient answer to those extreme bird-protectionists 
who contend that the hoopoe was once abundant here 
and has been exterminated, for he knew the bird well, 
and states roundly that nowhere in the whole of Britain 
IS the upupa to be found. His knowledge of the habits 
of various birds, such as the hobby, harrier, dipper, 
peewit, black tern and grey shrike (which he had seen 
not oftener than twice in England, though most 
frequently in Germany) is remarkable. 

Turner's treatise has long been a great rarity, and 
ornithologists are much indebted to the editor and to 
the Syndics of the Cambridge University Press for 
making this early bird-book generally accessible. 

In an appendix some extracts from a work by John 
Caius (1570) arc added, which show that Caius was a 
good observer. It is interesting to note that the great 
rook controversy was precisely in the same condition 
in the sixteenth century as it is now, and that young 
rooks were even then appreciated. 

The binding, printing, and illustrating of the 
" Dainty Nature Scries " justify its title, although the 
highly-glazed paper rendered necessary for the repro¬ 
duction of the numerous photographic illustrations 
makes the volumes very heavy to hold. Mr. Job re^ 
lates his personal observations during five-and-twenty 
years in pursuit (chiefly with a camera) of the ducks, 
geese, grebes, divers, gulls, petrels, and other sea- 
fowl fouhd in the northern and middle States and in 
Lower Canada, cast of the Rocky Mountains. His 
charming work contains more new and original notes 
on these birds (both while at their breeding stations 
and in their less known winter haunts far from the 
shore) than any other book of this kind we have hod 
the pleasure of reading. The illustrations are in 
advance of anything else of this kind we have seei^. 
With photographs of nests and eggs we are iVfiv 
familiar. The present scries is beautifully done,, 
those of the ducks showing even the pattern of tha 
"down." But it gives us a far better idea of (he 
breeding ^ablts of these birds when we have a ^lew 
of a huge marshy sheet of water in the Magdalen 
Islands, where wildfowl breed in crowds, and a bit 
of a " slough," showing the identical clump of rushes 
which hides a canvas-back duck’s nest, really tells us 
more of the bird’s life-history than a picture of the 
actual nest and eggs. Again, the author has obtainect' 
pictures at close quarters of gulls, guillemots, &c., on 
or alighting at their nests. As examples of what 
may be found in these fascinating pages, wc may point 
to the pictures of the great northern diver's floating 
nests with the surrounding scenery, grebes swimming 
about near their nests, a Franklin's gull eating the 
eggs of the eared grebe in the nest, the owner watch¬ 
ing, shearwaters at sea fighting over cod livers thrown 
to them, and a pet^ characteristically " walking on 
the water." No field onnithologist should be without 
this hmilMting book, 

In '" 4 <fature Biographies " the lives of some every¬ 
day American butterflies, moths, grasshoppers, anji 
flies are told and depicted In a delightful manner, the 
camera having been u^ most successfully in many 
ways; for instance, in showing the gradual develop^ 
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ment of a butterfly emerging from the chrysalis, cater¬ 
pillars feeding, the webs or tents woven and leayes 
curled up by caterpillars for their protection, and 
various insects in natural attitudes. We hardly think 
that " mourning-cloak butterfly " (under which name 
the life-history of this butterfly is ably dealt with) is 
any more happy than Camberwell Beauty. To read 
this dainty v^ume is to get a fair knowledge of the 
elements of entomology in a very pleasant way. 

** The Brook Book," on lighter paper than the two 
volumes of this series Just noticed, consists of a number 
■of chapters describing the plants and live creatures to 
be met with in rambles along the banks (and in the 
bed) of brooks. Some of them relate the doings of a 
college walking party which explored their neighbour¬ 
hood, and the occasional introduction of a professor or 
a " visiting geologist " leads to informing chapters, 
while the adventures of the members themselves add 
a vein of humour. It is impossible even to state the 
wide range of subjects so pleasantly dealt with, but 
they cover the settings and occupants of various kinds 
of brooks; and the enthusiasm of the writer and her 
pleasant way of introducing the subjects make the 
book just the thing to read aloud to elder children, and 
to instruct oneself with at the same time. The sixteen 
half-tone plates of brook scenery are very beautiful, 
and there are nearly seventy line engravings in the 
text. 

Wc have in a volume of the American Sportsman's 
Library a capital guide to the waterfowl of North 
America, at once readable and scientific, and useful 
alike to the naturalist and the sportsman Introduc¬ 
tory chapters treating of the structure, character of the 
plumage, migrations, and the use as food and orna¬ 
ment of these groups, and of the necessity of affording 
them protection in spring, are followed by descriptions 
-of the chief stations for wildfowling and of the various 
modes of shooting ducks and shore-birds These 
chipters are written in the graphic language of an 
enthusiastic and thorough " workman " The details 
of actual shooting days and nights, with exciting 
and amusing incidents, written with a certain 
amount of expressive " western " words, will appeal 
strongly to all who have felt the glamour which 
hangs about "wildfowl.” The body of the book 
IS taken up with a scientific description of each 
species, giving details of the different stages of 
plumage at all ages and seasons, measurements, 
egga. and habitat, followed by a general account 
-of the habits. The waterfowl of the Pacific coast 
are separately dealt with, and the book closes 
with diagnoses of the families and genera. It is 
beautifully, though not profusely, illustrated, and the 
letterpress is printed on nice light paper, which 
makes this pleasing volume not tQp heavy to be held 
comfortably, despite its six hundred pages. 

The object of Mr. Lange's handy volume is to point 
-out to teachers some of the m^rial which may be 
made the basis of profitable lessons in nature-study, 
and he has endeavoured to show how this material 
may be made available, and what the pupils may be 
•taught about it. The plan here advocated is to take 
ihe children out into the fields and woods and to show 
-them, and let them examine, various natural objects, 
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or to bring before them prepared and^preserved tAjects 
and to mstnict them In ^esc. Thus teacher U iM 
how best to do this. The book, indeed« consists etM 
series of lessofu on various natural objects, In which 
the requisite Information is giveh, aiul the teacher is 
told what material is necessary and how to obtain and 
use it. The author has been successful iit producing 
a valuable manual of work for children ’vmow school 
years close with the common school course. The 
numerous woodcuts are useful and to the purpose. 
Unfortunately for English readers the country for 
which the hook is especially designed is the eastern 
States of North America. O. V. Apun. 


THE NATURE OF ELECTRICITY AND THE 
CONSTITUTION OF MATTER, 

Conduction of Electrtctty through Gases, By J. J* 

Thomson, D Sc., LL.D , Ph D., F.R S. Pp. vi -I- 

566 (Cambridge ■ University Press, 1903.) Price 

HIS book on the newest branch of physics, from 
the pen of its originator and chief exponent, 
deals with one of the most rapid and remarkable de¬ 
velopments of modern scientific research. The 
" ionisation theory of gaseous conduction," it is 
claimed in the preface, not only gives a simple and 
direct explanation of the electrical properties of gases, 
but also affords the means of subjecting the funda¬ 
mental problems of the nature of electricity and the 
constitution of matter to direct experimental attack. 
The reason is very clearly set forth. 

" The possession of a charge by the ions increases 
so much the ease with which they can be traced and 
their properties studied that as the reader will see we 
know far more about the ion than about the uncharged 
molecule." 

There is food for reflection for both the man of 
science and the philosopher in this comprehensive re¬ 
mark Less than a decade ago the possibility of the 
existence of a gaseous ion was hardly recognised. T<v 
day this volume of very respectable dimensions testifies 
to the wealth of researches that have followed the incep¬ 
tion of Prof. Thomson’s theory. The researches of the 
author and his former pupils, Rutherford, Townsend, 
C. T. R Wilson, Zeleny, Strutt, Hi A. Wilson, 
Langevin and many others are brought together in 
this book and correlated with older researches and 
with those that have been proceeding simultaneously 
elsewhere. 

In the two opening chapters the fundamental posi¬ 
tion IS developed that the charge carried by the gaseous 
ion is the same for the 10ns of all gases, is independent 
of the ionising agency, and is equal to that carried 
by the hydrogen ion in electrolysis. This conclusion 
is arrived at from considerations of the diffusion 
velocity of the ions, and their velocity in an electric 
field, and needs only the assumption that the ions 
behave like the particles of a perfect gas towards 
pressure. 

A second and completely independent determination 
of € for the same kind of ions is made possible by the 
application of the condensation experiments of C. T. R. 
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WUlon to the^ direct determination of the abeolute 
aumber of lodviKreient, and therefore of the individual 
carried liy each ion. These are discussed in 
chapter iri., and lead to the same conclusion, that the 
charge Is equal to that of the hydrogen ion in electro¬ 
lysis. In chapter v. the ratio e/m of the charge to 
the mass is determined for the rapidly moving charged 
particles shot out by radium, by metals in vacuo under 
the influence of ultra-violet light, and by the kathode 
in the form of the kathode ray in the electric discharge 
through highly rarefied gases. A combination of the 
values of e found in chapters ii. and vu with the ratio 
efm found In chapter v. leads to the conclusion that 
fn must be of the order of one-thousandth of the mass 
of che hydrogen atom. 

On this is based the author's " corpuscular theory 
of electricity ” The corpuscles—and it is to be noticed 
that the term electron is not used—are the discrete 
particles of negative electricity the presence or absence 
of which determines negative and positive electnfl- 
calion, and since the value ejm for the positive ion is 
never greater than for the hydrogen ion, it is con¬ 
cluded that a positive corpuscle does not exist, ^nd the 
positive lon consists of the whole atom less one 
corpuscle. 

The reader at this stage of the reasoning will prob¬ 
ably question the propriety of thus combining the 
values found for e and c/m, for the two quantities 
have been determined for 10ns of completely different 
character. An earlier and more consecutive discussion 
of the dual character of the ion, according as to 
whether its charge or its energy is its chief experi¬ 
mental characteristic, and the adoption of some dis¬ 
tinction in the nomenclature between the 10ns of the 
two classes, would no doubt have made the subject 
more clear. But it must be admitted also that this 
distinction, and the assumed identity of the charge 
for the two classes, is a point of weakness in the other¬ 
wise strictly consecutive train of reasoning. The 
critical stage of transition, where the ions of the first 
class change into the ions of the second—the slow 
diffusing negative ion in gases at high pressure, for 
example, acquiring under the action of an electric 
field, as the pressure of the gas is reduced, the energy 
and velocity of the kathode ray—seems to need further 
experimental study, for the conclusion that it is 
brought about by the ion shedding its attendant cluster 
of molecules and then travelling free seems mainly 
a consequence of regarding e as invariable. Although, 
no doubt, the arguments in favour of doing so are 
very strong, yet they appear somewhat indirect, and 
the anomaly that the slower moving ion is less effective 
as a nucleus for the condensation of moisture (p. 153) 
shows that the arguments are not all in its favour. 

The view expressed in the chapter on ionisation by 
incandescent solids that the corpuscles exist in free 
motion inside metals and carbon, from which they 
escape when their kinetic energy is increased by rise 
of temperature, is, as the author points out, of great 
Importance in its bearing on the variation of chemical 
affinity with temperature Indeed, this book will be 
read by chemists with interest for the light it thrtiws 
Qn the possible causes underlyfrig phenomena often 
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considered simple merely on account of their 
familiarity 

The chapter on Becquerel rays is the longest in the 
book, and comprises a brief review of the most im¬ 
portant work in radio-activity up to the commence¬ 
ment of the present year. Special prominence is given 
to the work of Rutherford, whose application of the 
ionisation theory to the problems of radio-activity has 
been so fruitful of discoveries. The applications of 
the theory to the spark discharge, the electric arc and 
the phenomena of the vacuum tube are treated very 
fully, and the last chapter includes a discussion of the 
important results of Kaufmann on the variabon of 
ejm with v for the rapidly moving negatively charged 
particle from radium. The view is expressed that these 
results accord with the possibility that the whole of 
the mass of the corpuscle is electrical in origin. 

The treatment, although exhaustive, is confined 
strictly to the subject-matter of the title, and the recent- 
advances in spectroscopy of the inner constitution of 
the atom find no place It is interesting to notice that 
Prof Thomson frankly abandons all attempt to dis¬ 
tinguish in nomenclature between the two forms of 

radiation," the undulatory and the corpuscular, with^ 
which modern physics now has to deal. Both are 
designated " rays," and this extension of meaning, 
which js practically inevitable, is, of course, in strict 
accordance with the original Newtonian sense of the 
word F. S 


AN ENGUSH EDITION OF ASTRONOMY 
FOR EVERYBODY 

Astronomy for Everybody A Popular Exposition of 
the Wonders of the Heavens. By Prof Simon 
Newcomb, LL D , with an introduction by Sir 
Robert S. Dali, LL D , F.R.S Pp xv + 341 
(London ■ IsbisSter and Co., Ltd , 1903) Price 

7^. 6d 

HEN a popular exposition of the wonders of the 
heavens is written by such a man as the dis¬ 
tinguished author of this volume, the reader, and (pore 
especially he who is greatly inclined to this science, 
naturally expects to find not only new ideas in the art 
of expressing difficult issues in simple language, but 
judgments on variqus doubtful points by one whoi 
is in the foremo.st rank of his work. The book before 
us is intended, as the title indicates, for the general 
reader, and should therefore be not only clear, con¬ 
cise, and accurate, but should be illustrated with the 
best diagrams and pictures of the pericxl. The reader 
will therefore be very disappointed to know that this 
standard of excellence is by no means reached in these 
pages 

The general scope of the book is as follows —Firsts 
the general ideas of the motions of the celestial bodies 
are dealt with, the reader being also briefly introduced 
to the chief kinds of iinstruments employed in investi¬ 
gating the motions and physiCiil conditions of these 
bodies. The sun, moon, earth, planets and their 
satellites are next each described, then comets and 
meteors come in for their turn, while a general revidw 
of the fixed stars fills up the remaining portion of the 
book. 
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The work thus covers the domain of general 
astronomy, with, however, one notable exception, 
namely, the omission qf all reference to new start I 
The reader Is thus left entirely ignorant not only of 
the facts that such bodies as Nova Auriga, Nova 
Persei, Nova Geminorum, &c,, ever existed, but of 
the various hypotheses put forward to explain the 
sequence of the interesting and important phenomena 
which are so characteristic of them. 

This omission is, however, not the only blot which 
mars this book, for unfortunately errors of another 
kind are by no means uncommon 
Those who have taught astronomy know how im¬ 
portant it IS to give the student a correct idea of the 
difference between “ rotation " and " revolution,”* so 
that the beginner may clearly grasp the facts that the 
former is responsible for our day and the latter for our 
year. 

For a popular work, such as this, the definition of 
rotation could scarcely be more clearly explained than 
is done under the heading ”” rotation " in Webster's 
Dictionary (1902) —^“The act of rotating or turn¬ 
ing, as a wheel or a solid body on its axis, as di^ 
tingulshed from the progressive motion of a body 
round another body or a distant point Thus, the daily 
turning of the earth on its axis is a rotation; its annual 
motion round the sun is a revolution," 

With these definitions before us the following ex¬ 
tracts from the book under review may be of interest 
On p. 11, for instance, the reader is told that "the 
earth Is not at rest, but revolves unceasingly around 
an axis . , and on the same page that " this real 
revolution of the earth, with the apparent revolution 
of the stars which it causes, is called the diurnal 
motion . , " Again, on p, 19 we read, " as the earth 
revolves on its axis. *’ 

If the author had expressly stated that his definition 
of '• rotation," referred to points on the earth's surface 
and not to the earth as a whole, then the above state¬ 
ments might be valid, but as he makes no mention of 
this, the beginner will undoubtedly become perplexed 
as regards these motions. 

A little further on (p 35) a description is given of 
how the obliquity of the ecliptic produces the changes 
of seasons Unfortunately (line 9) the word " orbit " 
is printed instead of " axis," an error which by no 
means renders the explanation very clear. 

Another difficulty which the beginner will have to 
overcome occurs on p. 57, where the illustration show¬ 
ing the axes on which a telescope turns is placed on 
its side, Apropos of the incorrectness of diagrams, an 
orror occurs in the drawing of the path of the rays 
<p. 68) illustrating the principle of the Newtonian re¬ 
flecting telescope. Here the " flat " or " secondary 
mirror " is placed outside the focus of the large re¬ 
flector, so that the rays which after reflection from 
the latter fall on it are divergent and not convergent. 

In this chapter it is stated that " the largest mirrors 
so far successfully made and used have been about 
four feet in diameter.”” The author does oot seem to 
be aware that the late Dr. Common constructed, 
mounted, and used a mirror measuring five feet in 
diameter. 
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It might also be suggested hem fhflt tfifl dhijf^iMb 
of the solar spectrum (p. 75) should bt placed 
zontally and not vertically, as this latter position ^ooM 
tend rather to confuse than to enUghCeR begbihors 
when they are confronted later wlA te r rss^l' or 
celestial spectra. 

On p. 114 a rather perplexing staCetnent is made 

" if we imagine ourselves standing exacHf on a pole 
of the earth, with a flagstaff fastened In the ground, 
we should be carried round the flagstaff ,by the earth's 
rotation, ..." 

To the writer of this notice it seems that the flag¬ 
staff would travel round the observer if the observer 
be standing exactly on a pole of the earth as is stated; 
of course, it is meant that the flagstaff should be placed 
on a pole and the observer near it, but the reader has 
good cause to be puzzled. 

A point which calls for special attention when giving 
our readers an idea of the contents of this book is the 
extreme poorness of the illustrations. One would 
have thought that advantage would be taken of the 
wealth and excellence of astronomical photographs 
that are now available, and the facility and accuracy 
with which they can be reproduced; but this is not 
the case. 

Sun-spots are represented by a single drawing made 
many years ago; comets are illustrated by four draw¬ 
ings made by G. P. Bond, instead of by some of the 
beautiful photographs secured at recent appearances. 
Further, Bond’s drawing of Donati's comet is so badly 
reproduced that probably the original artist would 
not be able to recognise it; the frontispiece, an im¬ 
pression of the solar corona of 1900, Is decidedly 
feeble. The reader is not shown either a stellar 
spectrum or a reproduction of Hali’s fine spectro- 
heliograph photographs, or even a spectroscope or 
objective prism telescope. 

From the above remarks it will be gathered that 
the book before us is not the best that could be placed 
in the hands of a beginner, and it seems a pity that 
more trouble was not taken in its production. 


HISTORY OF ELEMENTARY MATHEMATICS, 
Geschichts der Elementar^athematik m systenu 
atischer Darstellun£. By Dr. Johannes Tropfke. 
Erster Band. Pp. viH+332. (Leipzig: Veit and 
Co., 190a.) Price 8 marks. 

HE great work of Nfoiitz Cantor has made him, 
as it were, the Gibbon of mathematical hiitciry. 
But the extent of his subject has prevented him, as a 
rule, from entering into detail, and there are many 
things of great interest about which it is not easy to 
get information without laborious research. The 
history of mathematics is being studied, and its value 
is recognised, not only by those who make It their 
special domain, but by an increasing number of 
practical teachers, so that there is both a demand for 
books dealing with various parts of the subject In 
different degrees of detail and a school of historians 
ready to supply them. 

Dr. Tropfke's work is not exactly a popular treatise. 
He has limited himself to the range of elementary 
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HigUMBOtatlcf, Md lo Uilf vcdume deali only widi aritb- 
and rigebras but hia treatment ia thorough, 
and hla nim hat bM to give exact referencea to the 
original authoritlea for the atatementa in the text. 
Thfl amount of labour that thia haa involved muat 
have been very great; when the work Ja complete, 
with the indexea promiaed by the author, it will be a 
valuable repertory for those who wish to learn the 
facta at first hand. The number of bibliographical 
footnotea exceeds laoo, and since many of these give 
ntOfie than one reference, it will be seen how great a 
service the author has rendered to those who are in¬ 
clined for research. 

fiut the book ia far from being a mere dry collection 
of facta and references. The style is concise, and there 
ia no catchpenny rhetoric, but there ia plenty to interest 
any Intelligent reader. The arrangement allows us to 
trace in detail the development of methods and of 
notation; we are shown, with explanations, the actual 
symbols used and the processes employed by our pre¬ 
decessors ; most important of all, there ia an appendix 
with a selection of originol examples ranging from 
Alchwarizml to Leibniz and Newton. Few things are 
more instructive than an inspection of some of the 
older methods in arithmetic. Until the end of the 
fifteenth century, long after the decimal notation and 
the use of the " Arabic" numerals had become 
familiar, and when arithmetical calculations were 
usually worked on paper, the rule for performing long 
division was of a most complicated character, with 
rows of figures above the diWdend as well as below, 
and tedious cancellings and substitutions which must 
have made the operation both laborious and liable to 
error. It Is almost certain that the process is of Indian 
origin, and It is probable that the figures which, in 
written examples, we find cancelled by a stroke drawn 
through them represent digits which were actually 
obliterated at an earlier period, when the calculation 
was performed with a stick on a layer of sand. 

A striking feature of early European books on 
arithmetic is the bewildering number of their so-called 
** rules.” One reason for this is simple enough. 
Many of these books were intended to help business 
men—bankers, merchants, and so on—in such calcu¬ 
lations 08 their calling obliged them to do. Their 
interest in arithmetic was purely practical, anti all 
they wanted was a bundle of recipes for getting 
ccNTect answers to questions of certain special types 
Even in our own day we occasionally see such terms 
as "agricultural book-keeping" or "chemical arith¬ 
metic," which show that a demand for this sort of 
thing is not yet extinct. But even in treatises of a 
more theoretical kind duplatto and medtatio, in other 
words doubling and halving, were reckoned as 
separate rules. This is a historical survival, a sort of 
fossil relic of prehistoric times. It appears that the 
ancient Egyptian^ performed multiplication by a pro¬ 
cess practicaiJy equivalent to converting the multiplier 
into the binary scale; thus 

XX I3=j(x8+ax4+x, 

where xxS and Jrx4 w^ obtained by successive 
doubling. When an improved method of multipli¬ 
cation had been discovered, the^>lder process became 
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obsolete; but d»piAlio held its ground as a special rule^ 
In recognition, so to speak, of its former importance. 

A considerable portion of this volume is naturally 
devoted to the theory of surds, and this cannot be 
separated from the Greek theory of geometrical 
Srratjonala. After all that has been written on the 
subject, lacunae remain which will probably never be 
filled up, unless new documents are discovered. Some 
undoubt^ facts are very puzzling when taken in com¬ 
bination. For instance, Euclid sajrs in so many words 
that incommensurable quantities are not related to 
each other as numbers, and it really does seem that 
to a Greek geometer of Euclid's time the relation, as 
to length, of the diagonal of a square to one aide was 
something different in kind from the relation of two 
commensurable distances At the same time the 
Greeks must have been practically acquainted with 
what we should call rational approximations to 
and It is well known that the irrationalities considered 
in the tenth book of Euclid's "Elements," when put 
into an algebraic form, correspond exactly to all the 
members of a particular group of surds, without 
omission or redundancy. Did the geometers, who pro¬ 
fessed to despise " logistic " in public, privately make 
use of it to help them in their researches? 

Other subjects considered under the head of algebra 
are the development of the idea of number in general, 
the operations of algebra and their symbols, propor¬ 
tion, and equations. Under the last heading Dlophan- 
tine analysis is included, and it may be noted as a fact 
not generally known that Dlophantine equations of 
the form 

I 

I were actually discussed in India at least as early aa 
1 the time of Brahmagupta—that is to say, more than 
I a thousand years before Fermat proposed the Pellian 
equation to the English mathematicians. G B. M. 


0 UJ 7 BOOK SHELF. 

La LuHe pout VExisience et revolution des SocUlis. 

By J L de Lanessan. Pp. 277 (Pans. F 4 lix 

Alcan. 1903.) Price 6 francs 
The title of this book is most misleading The reader 
naturally expects to find an account of the struggle 
for existence among primitive men and of the 
evolution which has resulted from the straggly The 
first chapter has quotations from Bufion and Darwin 
which leave no doubt In one's iipind that this is 
the line wWch is to be followed. After this comes 
a description of primitive society or rather the miai 
system which the author assumes to be primitive. 
The struggle for existence drops out, and is not 
mention^ Society begins, he tells us, with a sev^iy 
patriarchal tigime. He seems not to have heard of 
an earlier polyandrous period Out of the family bond 
arose the sense of duty. Speaking of the tribe, he 
lays it down that the chieftain was regarded os the 
owner of all the land which the tribe possessed. 

After this glance ot‘pHmUive soaety, wc plunge 
into French history Many great questions are dealt 
with, and most of them with remarkable shrewdness. 
Our author discusses the origin of feudalism. He ne^ 
decides that Christianity had nothing to do with 
the abolition of slavery. He traces the growth of the 
idea of liberty among the peasantry; it showed ilselr 
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In the \acqu€fte of the fifteenth century, which was 
the precursor of the revolution. He has much to say 
^bout the power of the clergy, about the national 
attitude of the Galilean Church followed by its eventual 
•submission to the Pope, 

With the revolution we begin to ^t a glimpse of 
what was in the author's mind when tie gave his book 
its title. Only for a short time do the plebeians 
-obtain liberty.' Power is soon grasped once more by 
the well-to-do classes. What the revolution gained for 
the working man was the right to work when and 
at what work he chose ft introduced, in fact, free 
competition among individuals. As an individual the 
worlcmun was free, but associations of workmen 
had as yet no legal status. Indeed, in 1791 the 
national assembly forbade combinations, whether 
among workmen or employers, intended to influence 
wages or prices It is against this free competition 
■between individuals that M. dc Lancssun preaches. 
So far from bringing the best and strongest to the 
top, this Darwinian struggle for existence, as he 
terms it, causes nothing but misery. But has he any 
understanding of Darwinism? Darwin recognised 
not only a struggle between individuals, but a struggle 
■between groups ^ If France is to hold her own against 
rivals, there must, no doubt, be mutual help among 
her citizens. There is nothing un-Darwinian in this. 
At the opening of the last part of the book, our 
author gives his views upon heredity, and it turns 
-out that he is so Lamarckian that the struggle for 
existence seems to find no place in his theory of 
avolulion; it is only a pest to dq put an end to. After 
this, he passes on to the subject of the amount of 
food required by a workman, thence to alcoholism, 
which he attributes mainly to want of proper food, 
thence to the injurious effect of many of the sub¬ 
stances employed in manufactures, thenbe to factory 
legislation With all the main evils from which the 
workman suffers, the Third Republic has made an 
honest attempt to grapple. Before 1870 the policy 
•of latssez fatre was in the ascendant There is 
much of interest in the book, and the style is clear, 
but "The Duties of the State" would have been a 
better title F W. H. 

Ore Depostis, A Discussion. Pp. 90 (New York: 

Engineerings and Mining Journal, 1903 ) Price 55, 

net. 

-Grologists and miners will be grateful to Mr. T A 
Rickard, the editor of the Engineering and Mining 
Journal, for having reprinted the report of a discussion 
upon ore deposits which took place before the Geo¬ 
logical Society of Washington in the early part of the 
present year Many leading American geologists, 
whose names are identified \^th the study of mmeral 
deposits, were present, and took part in the discussion, 
«o that the mining engineer now has before him, in 
the forin of a small handy volume, a clear and authori¬ 
tative statement of the views of men well qualified to 
express opinions upon a very difficult subject. 

Geologists are accustomed to frame hypotheses upon 
the origin of rocks, and naturally they are dissatisfied 
Tvlth a classification of ore deposits dependent upon 
form, and favour genesis ns a basis of arrangement. 
In this spirit Mr, W. H Weed put forward his 
tentative class!licatlon”Of ore deposits, which occupies 
two and a half pages of the book. He wisely admits 
that ore deposits may have originated in very many 
ways, and says that his six classes " have been 
arranged to show gradation from the magmatic segre¬ 
gation of original Q^ntous rocks to the deposits directly 
or Indirectly due to the emanations from igneouf rocks 
up to those due entirely to aqueous agendes." 

Mr, J. E, Spurr followed with another cfasslfication, 
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and Mr. C R. Van Hisc with a third. Wha shaU 
decide when doctors disagree? " Until Bja 

in harmony among themselves, the humble will 

probably do well to wait, much as he would Iwe to 
have a purely genetic classification,^ and rest content 
in the meannme with his old subdivisions according 
to form Besides, the miner wonts somethiM broader 
than a mere classification of ore deposits; he has ^ 
deal not only with ores, but also with the so^lM 
" non-metallic" minerals, such as abrasives, borax, 
diamonds, gypsum, petroleum, phosphates, arc.) and 
he consequently desires a scheme of amngcroent 01 
a'l mineral deposits less narrow than will be found in 
a treatise upon '* Erzlagerstattenlehrc." 


storage Battery Engineering. By ^mar Lyndon, 
BE. ME Pp. viii + 382. (New York. McGraw 
Publishinir Co . 1003 ) Price 3 dollars. 


Tins book aims chiefly at treating the engine^ng 
side of storage batteries, such as the design and ui- 
stallation of a battery equipment, the precautions 
which have to be taken to maintain such an equip¬ 
ment in good working order, and the various aMCSiwry 
devices which have to be used therewith. The chemical 
side of the subject is treated very briefly; the first 
chapter, of less than a dozen pages, is all that is 
allotted to general theory In the remaining chapters 
of the first part the characteristics of lead cells me 
considered in detail; the leading types of cell are de¬ 
scribed, and there is the usual series of illustrations of 
different grids. Considering that the book makes no 
pretence of being a complete treatise on accumulators, 
we think that much of the matter here included might 
with advantage have been omitted, and the materul 
sifted with more discrimination There are also 
several instances of carelessness; for example, the 
author speaks of forming Plantd plates in a solution 
of litharge in potassium, a mistake repeated three or 
four times m a couple of pages. The treatment ol the 
electrical and mechanical sides is less open to objection, 
and many useful suggestions are given as the results 
of actual experience. 

The second part of the book is devoted to auxiliary 
apparatus, it is concerned with the use of accumu¬ 
lators in connection with distribution svstems. The 
author describes at length the use of end cells w 
counter E M F cells for voltage regulation, and the 
most suitable types of switches, hand regulated and 
aulomatic, to employ with them Tlie use of boosters 
I and methods of wiring are considered at considerable 
length On the whole the book should prove of value 
to the practical engineer, as it deals with an aspect 
of the storage battery which has not hitherto, so far 
as we are aware, received much systematic consider¬ 
ation W 


CasseWs Popular Science Edited by Alexander S. 

Galt Pp vili + 576. (London - Cassell and Co., 

Ltd , 1903 ) Price I2J 

This handsome volume is a worthy attempt to 
popularise the physical, chemical, biolo^cal, and geo¬ 
logical sciences. As the editor remarks, popular science 
has too often been synonymous with inexact science, 
and any attempt to show that scientific knowledge may 
be presented in an interesting manner, and be at the 
same time correct, is to be welcomed. *^6 ^k Is 
profusely illustrated and contains a well-selected series 
of brightly written essaj^ on various subjects off pure 
and applied science. The volume may b® recom¬ 
mended as a suitable present to boys and girls, who 
will probably by Its means be led to study mxm deeply 
one of the many branches of scienw of which some 
of the method and results are described. 
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f.ETTERS TO THE EDITOR. 

[riM B4Uot dOMM not hold hiniitlf ftsponsibU for opiniont 
OXpfOUed by his correspondents Netther can he undertake 
to rsiumt or to corfespond with the writers of, rejected 
fnanttictipts intended for this or any other part of Naturb. 
No noUeo is taken of anonymous communications.] 

EDfliiRariDg Equipment of the Mencheeler School of 
Technology. 

The report on engineering work at the British Aoiociation 
Meeting at Southport In your liiue of October 99 contain! 
certain. criticlsmi with regard to the engineering equip¬ 
ment of the Mancheiter School of Technology. The re- 
■ponalbility for the character of this equipment rests 
ultlmatdy upon me as the professiojial adviser of the 
Technical Instruction Committee, and 1 would therefore 
seek some space in your valued columns for making reply. 

The criticism takes two forms —(1) that the laboralory 
equipment Is unnecessarily complicated and beyond the 
capacity of the class of students the school is likely to 
obtain, and (a) that In any case, even if jusClfiable as to 
Its nature, it was wrong to put in so much plant at once, 
but that part of it should have been held back until the 
growth OP students showed a necessity for itj 
The reply to both la, that it was in the hope of attract¬ 
ing that very class of student the critic Is so sure we are 
ufuikely to secure that so extensive and elaborate a plant 
waa installed 

The great defect of technical education as hitherto con¬ 
ducted In this country has been its restriction to the teach¬ 
ing of dementary engineering science and to a few stock 
laboratory operations, such as breaking specimens in a test¬ 
ing machine, taking indicator diagrams from steam and 

f as engines, and making the simpler hydraulic experunents 
his restriction was necessary, because the pupil, being a 
youth fresh from school, who had never seen the inside of 
an engineering workshop, and had to be taught everything 
from the commencement, could not be expected to advance 
very far In engineering knowledge When he afterwards 
went into practical work, the knowledge acquired at the 
technical school being of no immediate use to him, he was 
no better off than if he had gone straight from school to 
the works, and his employer was not dow to notice this 
and draw the inference tnat the work of the technical school 
uas practically of no value to the engineering industry. 
This is why the large majority of employers take so little 
interest in technical education " 

In Manchester, on the other hand, we have broken fresh 
ground, and are attempting to convince the engineering 
leaders that if they provide us with only one or two of the 
best young men out of each of their works, who have spent 
a few years in the workshop, and who know the elementary 
parts of geometry, algebra, trigonometry, and mechanics, 
wu can, with two years 0/ study and experimental work, 
turn out a product superior in every useful respect to even 
the much vaunted Charlottenburg diplomU, and of real apd 
immediate monetary value to the profession. 

We propose to prove this by showing those leaders the 
practical utility and industrial \alue of the results of our 
research work, and also by returning to them their young 
men, not mere beginners without self-confidence (though 
stuffed with formuls), but trustworthy observers, resourceful 
experimenters, and men of imagination, who are able to 
impart new ideas to those engaging them, and lo help 
them to work these ideas out in a practical way. 

Take, 01 an example, the experimental engine to which 
you refer as being a hun mistake. 

Take it for granted that a large percentage of the waste 
In steam engines la due to the defective design of valves 
If we can Aow to some of these young designers of the 
future by experimental renearclf upon this engine how these 
valves are defective, and In what direction to look for Im¬ 
provement, we are surely aiming at a higher measure of 
utility than could be attained by demonstrations with any 
numMr of varieties of the market article, however modern. 

In regard to the remarke made about the equipment be- 
ooDiIng obsolete, the scope and object of the plant has again 
been entirely misunderstood. The laboratories are not In- 
teqded to serve as museums of modA^n appliances which 
the student comes to examine, copy, and store his memory 
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with, but as a collection of machines typical of the varloua 
branches of mechanical engineering, spMially fitted up for 
the purpose of studying the action of those working fluida 
and those moving mecnanical elements which are common 
to all forma of prime movers and energy absorbers, past, 
present, and to come 

With reference to the question of the size of the individual 
parts of the equipment, one of the things for which, in my 
opinion, local engineers must ever feel grateful to the Man- 
Lhester Technical Instruction Committee is the courage 
they showed In putting down plant on a true engineering 
scale No practical experimental results worthy of attention) 
could otherwise have been obtained It could hardly be 
expected, for example, that an engineer, wishing to know 
the laws of the action of automatic drop valves for a designi 
of large high-speed pump, should rest content to be guided 
by experiments made with a donkpy-pump, however 
elaborate they might be 

In concluding, may 1 give expression to my belief Chat 
the promise for the future of British engineering lies in 
practical experimental research, strenuously carried on 
either in the workshop- or the college-laboratory by men. 
specially trained for the purpose, and that the sooner we 
get rid of the notion that teaching schoolboys some engineer¬ 
ing theory and the making of a few stock laboratory ex¬ 
periments constitutes the proper education for the engineer 
of to-day, the sooner we shall begin to recover from tha^ 
reproach of having fallen behind the foreigner 

John T Nicolson 


On two ConatantB A| and A, In the Kinetic Tbeory- 
of Oasea. 


Maxwell has introduced two constants A, and A, In the 
kinetic theory of gases (Scientific Papers, vol 11. p 41), de¬ 
fined by the mtegrals 


A,=4^ 

J sin*a^ 


h/i 9 


f 


s\nH9 


sin’^a^ 




where 


^coi 2 f K (iin p), 

K being the complete elliptic Integral of the first kind with 
modulus Bin p These constants enter into the discussion of 
various properties of gases, on the assumption that the 
gas molecules repel each othei according to the inverse fifth 
power of the distance The values of these Integrals, as- 
found by mechanical quadrature, are 

Ai" 2 6595 A,==4 3f»a 

Constructing a graph of Bin'0/sln”2^, 1 chanced to notice 
that the convexity is turned towards the axis of 9, so that 
the quadrature used by Maxwell must make A. a little too 
large. With the second integral, the number 91 points near 
the maximum of sin^aff/sin^^ is InsuCficiefit, so that the 
value of Ap sviU turn out to he too small 

Of the different methodd of evaJtiating these two Integrals, 
that of Gauss (" Mathodus nova Integralmm valores per 
approximationem inveniendl,” Werke ill pp^ 163-196) 
evidently leads to more accurate results than taking a 
number of equidistant points. This method of quadrature 
can be applM In two wayi, The Integrands aln*0/sln’a^ 
and sin*a0^|[n'a0 can bo expanded either In power lerlea- 
e' 

of ^ or of where K and K' are complete elliptic 

integrals of the first kind. Sinfe 

rff=2/.yj'<i-44 + 6q’-8q'+i3g*-wg‘-l- . . .)dg, 

we can effect the approiUmate integration by finding either 
the values of> d or of ^9 between the llmita of Intemtlon,. 
proporilonaj to the roots of zonal harmonies of nth order 
P«(p), and'proceeding accordiQg to the method Indicated by- 
Gauss. 

These tedious calculations were undertaken by Messrs. 




8 o 


NATURE 


[November 


K Alchl and T. Tanukadate, poat-graduata atudenta In 
physlca, with the following reaulta;— 


CffnsidereJ as Power Serus of p ; 

Foi «a6 Ai^2‘6$i2 A,= I '3704 (TanakadaCe) 

For n = 7 t A| = 2 651a Agsi'3704 (Alchi) 


Considered at Power ^ries of tjq, 

Forj»=4. Ai =26509 A,= I 375 o (A. and T.) 
Forip^;- A| = a6sii A,= 13704 (A. and T ) 

It thus appears that the number of points for n = 4 li in¬ 
sufficient, but for n=6 or 7 the approximation becomes 
very close, so that the values of these two integrals are 


A, = 3 6512 


A, = 13704 


Maxwell’s value of is about 1/300 too large, and that 
01 A, is about 1/600 too small Such small differences will 
not materially affect the theoretical results In which these 
t^ integrals enter, but It will be worth while to notice 
that the actual values are slightly different from those 
usually given in works on the kinetic theory of gases. 

If. Naoaoka. 

Physical Laboratory, Imperial University. Tokyo, 

October 8 /■ / » 


Leonid Meteor Shower, 1903 

Tub return of the Leonids was ciearly observed here on 
the night of November 15 The night of November 14 was 
also clear, though at times a dark belt of cloud, which con¬ 
cealed the lower part of Orion, extended itself along the 
eastern horizon to the foot of Leo, and occasionaily also 
amall patches of cloud dimmed 01 caused a momentary dis¬ 
appearance of stars in or around Gemini These slight 
Impediments to observation continued also on the next night 
until between two and three o’clock on the following morn¬ 
ing It had been Intended to commence observations here 
as early as the night of November 11, as the writer had 
anticipated that the Leonids would put in an early appear¬ 
ance in th^B present year, cloudy skies, however, prevented 
Che possibility of knowing if these anticipations were 
Kalised During a watch from loh 3onK to izh 30m on 
November 14 (local time) eleven meteors were observed, 
mmost half of which were [.eonids as bright as stars of the 
first or second magnitude The radiation from Leo was re¬ 
garded as surprisingly good, considering the hazy or clouded 
appearance of the horizon, which rendered that constellation 
invisible until after midnight In a forecast made by the 
writer for the present year he found that, so far as the 
Leonid epoch of November 14*16 was concerned, the maxi- 
iTum would fall between the hours 13 and 14 on November 
15; but it was considered that the display on the latter 
night would be weak, owing partly to the reported In- 
■Igmncance of the Leonid shower on the night of Novembw 
iSp 190=1 ffie preparations for the due observation of which 
were ffenerally frustrated by unfavourable atmospheric con¬ 
ditions. When, therefore, the radiation from Leo was 
found to be so pronounced during the early hours of the 
night of November 14. the writer found that he hod entirely 
undcresllmated the probaUa strength of the shower for 
1903. The watch, however, was not prolonged beyond 
lah. 30m, on the night of November 14, as there was no 
possibility of a star shower taking place on this night, 
though, no doubt, there were manifest signs that the 
Leonids might be unusually numerous. The first watch on 
the following night lasted from gh. ism. to loh., during 
which time Tour meteors were seen, one of them being a 
Leonid as bright as a first magnitude star. Its appearance 
was rtvealed by the rich streak it left in its wake as it slowly 
rose from the Invisible radiant The watch was resumed 
^ eleven o cl^k, and whatever misgivings might have been 
felt for abandoning the lookout on the previous night were 
qulcUy dissipated by the appearance of as many Leonids 
Indio firat quarter 6f an hour's observations‘’as had been 
during a pBnod about five times as loiw on the pre¬ 
ceding evening Between iih and iih. 30m. the meteoric 
rate was twenty-two per hour for one observer facing due 
east, but by midnight it had fallen to sixteen per hour, 
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though sporadic meteors were Indudad in liia count 
Between lah. and i3h. drifting patches of cloua probably 
prevented several meteors from oeing observed, and the rate 
did not rise above thirty per hour, but at i5h., when'the 
sky had become quite clear, Leonids were appearing at the 
rate of one per minute. During the neat ndf hour forty- 
one shooting stars were counm, and this high rate was 
more than maintained for the next two hours; Indeed, it 
was estimated at one time that the meteoric rale Was eaklly 
300 per hour for one observer. The brilliancy of the dis¬ 
play was as remarkable as its numerical atrength. When 
the shower was at its maximum, few of the shooting stars 
seen were less bright than the second or third stellar 
magnitude; indeed, most of them, If observed apart, would 
have merited individual description, and almost every third 
^o** fourth meteor might be called a bolide To an obaerver 
looking eastwards the radiation from Leo was very marked, 
but a few instances were characterised by a centripetal 
rather than the usual centrifugal motion os regards the 
well-known radiant The most noted of these exceptional 
cases occurred between one and two o'clock, when a bolide 
of surpassing splendour passed slowly downwards, leaving 
a rich trail across the stars ■ and ( Leonls. When dose 
to the " Sickle ” It exploded with a vividly white flash that 
imparted to it an almost startling brilliancy, and an Instant 
afterwards a meteor as bright as Sirius made its appearance 
about twenty degrees further on, shooting down towards 
the horizon In a path that seemed to be a production of that 
of its more brilliant predecessor Another meteor brighter 
than Jupiter shortly afterwards moved slowly downwards 
frem within the '* Sickle,” passing between y and q Leonis 
one-third nearer the latter than the former star, and pur¬ 
suing a course parallel to the line joining tj and Regulus. 
1‘his west-to-east motion of the most brilliant memlrara of 
u meteor display (for it has been noticed on other occasions 
by the writer) appears very significant Several shooting 
stars shot from s Leonia to Cams Mlnorls, or slightly 
below ihe latter star. There seem^ to be a second centre 
of emanation much lower down In the " Sickle ” than that 
indicated by the foregoing meteors, and there was certainly 
another radiant altogether far away from Leo, and situ¬ 
ated probably in or near Perseus Several bolides passed 
out of aight overhead, arresting the attention only by their 
exploding flashes that momentarily illuminated the whole 
heavens The pear-shaped appearance of meteors in the 
morning hours was very remarkable. These left rich Crains 
which, like the meteors themselves, appeared of a yellowish 
tinge In the light of the waning moon or In the increaring 
twilight. Other members of the star shower dissolved in 
bright streaks, or made their appearance as vivid flashes 
of light, In the latter case generally at a great distance 
fioin Leo, bursting forth at one moment near the Great 
Bear, and in the next in the neighbourhood of Sirius. The 
largest number of meteors visible at one time was four. 
At six o'clock the activity of the shower, though consider¬ 
ably diminished, was still, even In the morning twilight, 
very noticeable. 

The somewhat prolonged duration of the meteor ahower 
affords some measure of its intensity, and it is probable that 
it has been widely observed, notwithstanding the fact that 
the notion of the supposed connection of the Leonids with 
the comet of 1866 precluded the possibility of such a striking 
meteoric occurrence in 1903, for the present la unauestlon- 
ably the brightest Leonid display that has been subjected lo 
European, and very prbbabiy also American, observation 
since the brilliant star showers of 186M It Is noteworthy 
that the present shower resembles very much in Intensity 
and also in other particulars b bright display In 1865, In 
which year It was estimated that one thousand Leonids 
might have been counted by observers In England on 
November 13. A lapse of thirty-eight years separates the 
two events, and this Interval suggests the nineteen year- 
period which has already been noticed (NaTuri, April 33) 
In the case of all the April meteor-dMays of the past 
century, and has also bm shown (Engfisk Biochanic, 
April 3) 10 connect several important Leonid star^showers ex¬ 
iting over the same Hcne. If this bo eo, It is possible 
that the years 1904 and 1905 may be marked by even richer 
meteoric occurrences than that which has taken place on 
the present qrcaaion. John R. Hinrv. 

Dublin, November 18. 
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Volfiaole Q»i, Ihi “Maw BJabep’a Ring," and 
Atmoiphtric Abiorptlofi. 

Dr. Rotch (voI Ixvlli. p 6j 3) may, from experience, 
know whether thli phenomenon ia more prominent in the 
UniM Stitee than In Europe, and*better than can be aicer- 
calited by sli^ly collating' reports of the iky appearances 
jLi wen by dinerent observers in the two continents, but he 
is mistaken In supposing that the phenomena in question 
have not bwn mentioned in European journals, as he will 
And a full description of the “ New Bishop's Ring " In vour 
l»ages (the Issue of December 35 last, p. 174), particularly 
,as observed at Sunderland. 

As stated there, there was at first a striking difference 
from the Krakatoa "Bishop's King" in dimensions, but 
while very variable in size, it was afterwards in general 
reduced to more nearly the size of the Krakatoa circle. 

Since the Krakatoa phenomena this circle has rarely 
been wholly absent about sunrise and sunset, though for 
some years was faint, so far as my experience goes, until 
July, 1902. Whether it existed at all before the autumn of 
1881 f cannot say, as one’s attention was not directed lo it 1 
until it became conspicuous. On its recrudescence last year 
it did not become visible at other times than sunrise or sun- 
•set, so far as I noticed, until August 1, and It was not until 
some months later that it became conspicuous In the full 
alay-time 1 cun reply to the inquiry of M. Forel In your 
issue of August 27, p, 396, that the circle is now plainly 
visible, not intermittently, but always, and not only about 
-sunrise and sunset, but in the day-time, and not only at 
Vilgh altitudes, but at the sea-level also But my experience 
■so far agrees with M. Forel’s that I found in a visit to 
Switzerland last July and August that the higher one 
ascended the more conspicuous the 6ircle became—up to a 
certain point at least, I did not ascend higher than 8100 
feet 

In answer to Prof Langley (p. 5) I may say that 1 have 
■not noticed a single night this year or last winter when 
the atmosphere appeared to be normally rlear, stars at a 
low altitude having neier been clearly seen here I had 
also an Impression as to the want of dearness during my 
visit to Switzerland, but 1 have not ^et made calculations 
on the observations I made for absorption. During the day¬ 
time this want of clearness has not been at all observable, 
the dey outside of " Bishop's Ring " having been very 
frequently of a beautiful blue I note that Prof. Langley 
m»es the abnormal absorption increase towards the violet 
«nd of the spertrum This seems at first sight rather con¬ 
trary to the circumstance that I have occasionally noticed 
unusual paleness of the sun when a few degrees off the 
tionzon, indeed, it has sometimes appeared of a slightly 

f 'reenish yellow, but possibly the relative clearness shown 
y Prof Langley's table at fi o<6o may have some connection 
with this. 

1 am surprised that Prof Langley does not attribute this 
condition of the atmosphere to the volcanic dust ThU 
would beem to me much the most probable explanation 

T W. Backhouse. 

West Hendon House, Sunderland, November 23 


Action of Radium on Bacteria, 

CoNTihuiNO the experiments of one of us on the action 
of radium bromide on plants, we have experimented on 
various bacteria We find that, in the case of BaeMut 
fyocyaneiu, B. typhosus, B. prodigtosus, and B anthraas 
ID agar culture medium the fi radiations from radium 
bminlae exercise a marked Inhibitory action on growth. 
Expoaura for four days at a dlitaaice of 4 5 mm. to 5 mgr. 
of ruHum bromide doei not appear sufficient to kill the 
bacteria, but is adequate to arrest their growth and to 
malQtoin a patch on an agar plate. Inoculated with any 
of these organisma, sterile A broth tube, however, 
Inoculated from this patch has in most cases developed the 
organisms* showing that while the growth Is Inhibited in 
pitch all the organisms there are not killed. 

IhNRV H. Dixon. 

‘ J. T. WlGHAM. 

Triniiy College, Dublin, November 19 
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MEDICAL SCIENCE AND THE ANTI- 
VIVISECnONISTS 

HE vindication of law and common sense exhibited 
by the substantial damages awarded to Dr. 
Bayliss after a trial occupying the Lord Chief Justice 
and a special jury for four days must afford the greatest 
satisfaction to everyone who is aware of the long 
course of systematic persecution which has pursued all 
those who devote themselves lo the scientific side of 
medicine, and culminated in an attack by Mr 
ColendgG on Dr. Dayliss and Prof, Starling, and on 
University College where they work 
There are many points of interest in this particular 
battle between a heavily subsidised society and its 
victim, to some few of which we may briefly refer 

_but of greater interest in reality are those aspects 

of this case which illustrate the immemorial conflict 
between knowledge and ignorance 
It is amazing that in the twentieth century, when it is* 
at length recognised, even in this country, still lagging 
far behind its Continental rivals, that throughout the 
whole field of education practical instruction is of para¬ 
mount importance, we should see one scientific witness 
after another pressed to explain why it should be 
necessary for a proper comprehensioil of the functions 
of living bodies to see the parts of those bodies in 
motion. The most intricate machine in the world is 
simplicity itself compared lo any living body, but 
who could be trusted to repair a watch, a motor car, 
or a marine engine who had never seen their 
mechanism in action"^ Who would trust his life to a 
pilot who had never been to sea, to a physician who had 
never studied by the bedside, or to a surgeon who had 
never witnessed an operation ? Would anyone try to 
teach a child the scent of a violet out of a book? Yet 
in this case, so happily and justly decided again&t Mr 
Coleridge and his Society, an eminent counsel has 
asked again and again why students need concern 
themselves with any more practical physiology (the 
foundation of all the knowledge they can acquire) than 
they can learn from the pages of a book, while to sup¬ 
port such a pica pseudo-scientific witnesses living and 
dead were quoted as deliberately asserting that prac¬ 
tical instruction is wholly superfluous 
No single error has done more to hinder the progress 
of medicine in the past than, the common attempt to 
deduce function from structure without dirtKit cxperi-f 
mental verification Yet in the face of the clearest 
lessons this fallacious method is continually urged upon 
us as if its utility was self-evident; of this illustrations 
could be cited almost without limit. 'The error of 
Erasistratus that the arteries did not contain bli^, 
apparently supported by anatomical observation, 
blocked the road to knowledge for 500 years, and was 
only dispelled at last by Galen's .simple experiment of 
tying an artery in two plactp in a living animal and 
opening the vessel betweejfi the ligatures A late 
obstetric surgeon, whose misdMevous prejudices were 
received wim such faith and quoted with such 
reverence by the anti-vivisectionists, so little under¬ 
stood the - Information and arguments of the earlv 
anatomists that he imagine^ they had never seen blood 
flow from an artery, and would have been convinced 
of their error if they had done so. Another of his 
" professional convictions ” Has that the circulation of 
the blood could easily have been discovered by anyone 
with a syringe and a dead body, though he must nave 
known that the syringe and the dead body had been 
In the hands of anatomists from the time of the 
Pharaohs at least, and that Malpighi, who discovered 

a e capillary circulation by direct observation of the 
ring frog, had previously been entirely misled by 
attempts to inject the blood vessels in dead animals 
Harvey discovered the circulation of the blood by con- 
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tinual obBervation of the motions of the heart and 
blood vessels in living anitnalSi and this epoch-making 
discovery is always wrongly attributed by anti-vivi- 
Bcctionlsts to the observation of the valves of the veins, 
though it must be clear that in that case they would 
have suggested to Fabncius, their observer, the real 
meaniM of their presence and structure. 

Sir Cnarles Bell, who has been quoted with wean- 
some reiteration to disparage experiments on living 
animals, and to exaggerate the exclusive importance 
of anatomical investigation, not only contradicted 
himself, but earned his scientific reputation by those 
experiments on living animals which he later con¬ 
demned, and when he adhered strictly to ** the just 
views taken from the study of anatomy " he fell into 
the greatest error which ever misled an eminent man 
Two hundred years after Harvey had settled the ques¬ 
tion of the circulation of the blood for ever, Sir C. Bell, 
confusing himself with a syringe and a dead body, and 
unable to allow for the difference between it and a 
living one, came to the conclusion that the heart had 
little to do with the circulation of the blood, and adopted 
Galen's error that the prinupal force Avas the attraction 
of the vessels for the blood, and mainlained that the 
law of gravity was abolished in living animals, but 
that Providence re-introduccd it temporarily (I) for the 
arrest of hsmorrhage whenever an animal sustained a 
trifling wound 

Consistent in whole-hearted devotion to their own 
views, the anti-viviscctionists have misrepresented the 
lessons of the past and opposed every step of progress 
in medical knowledge in our own time. They profess 
to believe that every stage of progress m medicine has 
been effected, and always must be, by clinical work 
alone Yet it is perfectly obvious that from classical 
times clinical investigation at Alexandria and Cordova 
and many other places enjoyed as great opportunities 
as could be desired, yet, until the opening of the re¬ 
naissance of expeninental method with Harvey about 
1400 years later, medical knowledge had scarcely 
moved, for it is impossible to say that the physicians 
who mobbed Charles the Second to death, and who 
p^rcBumably represented ihe best talent of that time in 
England, and Dr. Guy Patin, Dean of the Faculty of 
Medicine in Paris, an eminent physician of about the 
same period, who mainlained that all medical know¬ 
ledge was summed up in senna and the lancet, had 
more real knowledge of physiology and the meaning 
of symptoms than Galen. And in modern times, when 
more progress in the knowledge of the causes and 
nature of disease has been acquired in a few years than 
in as many centuries formerly, every step of progress 
which has been obtained by physical science has been 
opposed by the anti-vivisectignuts. Antiseptic surgery, 
which has brought more Immcdkite relief from pain 
and death than any single discoveiy in the history of 
the human race, the whole science of bacteriology, with 
the light ^ which has been thrown on tuberculosis, 
ch&lera, diphtheria, yellow fever and malaria, and the 
mysteries of infection an^jurnnunity, improvements ia 
the operations of svtmry, and the great names of 
Pasteur, Koch, and Cster, each ana all have been 
assailed by the anti-vivlaectionists with every species 
of abuse and disparagement 

Indeed, the denials or at best the grudging ad¬ 
mission of the advances made in recent years In 
mediane and surgery would suggest that to the anti- 
ylvlsectionist they are actually unwelcome, as justify¬ 
ing the very researches which they attack. 

It Is a commonplace with Mr. Coleridge and his 
friends that they are actuated by the highest of all 
motiveir—love and humanity. The commonplace has 
been so reiterated that among the public It Is taken 
as a matter of course, and even the Lord Chief Justice 
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would appear to have regvded aclence and humanity 
as necessarily to be found in opp^ng camps. Let ue 
see how far this claim of theirs will bear investigation. 

If Mr. Coleridge and his friends were, indeed, the 
lovers of men and animals they declare themselves U> 
be, no body of individuals in the kingdom would be 
less ready to receive or believe In stories of cruelties in' 
others which would be Incomprehensible and Impossible 
in themselves They would put them to the strictest 
tests, onl)r accept them on the clearest proof, and re¬ 
joice unfeigncdly were such proof not forthcoming. 

But what really happened^ A scientific man is 
accused of barbarities which would sicken a savage. 
The eye-witnesses repeatedly observe in silence tortures 
which a word would have ended, nay, they even with¬ 
hold that word because it would have endra them, and 
yet Mr. Coleridge actually accepts this tale. He 
adopts it, he declares he has used every possible means 
to verify its truth, and he gives out this slander to 
the world, though he might easily have learned that 
these sufferings were inventions, and that the tortures 
of the defenceless creatures in whom he professed so 
deep an interest had never occurred at all. Is this 
humanity? Is this love, the love that thinketh no 
evil, or is it the wounded amour propfe of one who 
has been worsted many times, whose statements have 
been refuted over and over again ? 

It is diflicult to understand the secret of the para¬ 
doxes wc are called upon to reconcile—philanthropists 
ascribing the basest actions to their fellow men, 
humanitarians diverting funds from hospitals, 
moralists supporting calumny by falsehood. The high 
motives which are claimed should exist, but until those 
claims rest upon some better foundation than assever¬ 
ations contradicted by facts, we shall continue (and wc 
should advise all others who are seriously considering 
this question to continue) to discount them altogether 


NYASALAND.^ 

M r duff has written a very charming and 
illuminative book on Nyasaland, otherwise 
known as the British Central Africa Protectorate, 
where, since the beginnmg of 1898, he has resided as 
an official. His acquaintance with the little protec¬ 
torate of 43,000 square miles was mainlv limited to 
the Shire Province and the west coast of Lake Nyasa, 
but Mr. Duff is made of the same stuff as the late 
Prof. Henry Drummond—he is able to take In many 
salient points at a glance and to see things which do 
not strilce the ordinary traveller or resident. (What¬ 
ever may be thought of Henry Drummond's later 
writings by scientific men, no scientific man acquainted 
with Africa can fail to regard his little work on 
Central Africa ns one of the meat remarkable contribu¬ 
tions to the literature of the Dark Continent which has 
ever been published.) 

Mr. Dun's work is illustrated by a few well chosen* 
photographs and several of his own drawings, most 
of wmch are excellent, but one or two, per^ps, too 
sketchy and vague to consort with the general accuracy 
of the book There are useful appendices, a sketch- 
map of the protectorate, and a good Index. 

The portions of the book which will most appeal to 
the readers of Njiturb are those dealing with the flora, 
fauna, and human inhabitants, ana these subjects 
occupy more than half of the book. 

" If it be spring,” writes the author, ” the display 
of flowers will attract the attention of the most in¬ 
different, blooms of every shape and hue being then 
abundant, from the great clusters of petals adorning 
certain papilionaceous trees down to the leas con¬ 
spicuous but equally beautiful ground flowers Snd 

1 " NyauUnd iia4«r lh« Fonlsn Oflkt.*' Bj H L DulT m C.A.Adtiin.> 
Pp iiv f 411 <Loiidon : GMifa IMl md Smii, rpoj ) Prica ur. dm. 



November 26, 1903] 


nature 


83 


creepers. Except, indeedi in the matter of tree-orchids, 
whiot ei^e not very wdl represented, the flowers of 
Nyasaland are scarcely surf^ssed either in respect of 
variety or brilliancy by those of any other part of the 
world It is true that, except here and there in the 
hills, they do not often ^row so close together as to 
present unbroken masses of colour; and tnerefore the 
estimate which any particular person may form of 
them, as a whole, depends to some extent on his powers 
of observation. StifI, short olf always travelling in a | 
machilla and always falling asleep in it, there is no 
possibilitv of overlooking them entirely. Ground- 
orchids nourish almost everywhere Among lilies wc 
have the Crinum, with its long, heavy, pure white 
blossoms, and a most efTrctive little tigcr-lily of bright 
gold and deep cardinal red, also a trer-lily (Vcllo/ia), 
so wonderfully beautiful that, as Sir Harry Johnston 
says, ‘even the botani<its of Kew were touched, and 


apparently still exist in parts of the Shire Province. 
It has been generalljr supposed that this antelope con¬ 
fined Its range within this protectorate to the reeions 
west and north-east of Lake Nyasa, and did not inter¬ 
mingle, so to speak, with the area of its near ally, the 
sable antelope. Mr. Duff, however, shows that the 
roan antelope has been shot in the Shire High¬ 
lands. He alludes several times to runiour!i of the 
striped hysna existing within the limits of the pro 
tectoratc Wc are, as a matter of fatt, very ignorant 
pt as to the exact number of species or varieties of the 
yaena genus existing in Africa, and the limits of the 
range of each species or variety The actual range 
of the true striped hyaena is, of course, northern as 
compared to the existing southern range of ihr i»pottpd 
hyasna The striped hyaena is the only soplics of this 
group which at the present day is found beyond the 
geographical limits of Africa, its range extending 
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called it splendens.' Then mauve irises spring up in 
countless thousands during the rams, and pink and 
crimson gladioli, and pale yellow marguerites, 
hibiscuses too, anemones, gentians, flowering beans-i-, 
hundreds of plants, too, whose names are unknown to 
me, and many others perhaps which have escaped 
classification at the hands or the verv few scientific 
botanists who have exploited the flora of the country." 

The author is incorrect mr some of his guesses as to 
the names of plants and trees On pp. iii and lu 
the " euphorblaceous " plant or tree to which he refers 
ffl none other than a common form of Dracnna or 
tree-lily, used throughout many parts of tropical Africa 
for hedges or enclosures. 

The author has many Interesting notes and original 
observations on the fauna. He abows that, contrary 
to the belief of such authorities as Sir Alfred Sharpe 
and Sir Harry Johnston, the roan antelope does 
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through Syria, part,S of Asia Minor and Arabia 
(? sout|iern Persia) Into Baluchistan and India How 
far it penetrates into equatorial Africa is not accurately 
deterirnned at thd pr^nt time by indisputable 
evidence. It certainly r^i^es the Gambia River in 
West Africa It is found in Abyssinia and some of 
the Nile countries, andMn Somaliland. It has been 
reported to exist on the slopes of KiJimnniaro, and as 
far south as Unyamwczi, and also to be found in the 
eastern part of the Uganda Protectorate; but inas¬ 
much as that curious creattirc the aord wolf (Protelcs) 
very closely (in the eyes of the natives) resembles a 
dwarfed form of stnp^ hysna, and as the oard wolf 
is found at intervals throughout the whole eastern half 
of Africa from Cape Colony to Abyssinia, it is possible 
that $ome of the stories of striped hyanas existing in 
British Central Africa, German and British Epst 
Africa may refer only to the aard wolf. The brown 
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hysna, a distinct form, but one nearly related to the 
stripedp also ranges, as a very scarce animal, from 
Natal in the south to equatorial East Africa in the 
north, and may possibly be found here and there 
within the limits of the British Central Africa Protec¬ 
torate. The black and white monkey to which the 
author refers is obviously the Colobus, and not the 
Mangnbej, which ape is nowhere found within the 
limits of British Central Africa, but is a form confined 
to the West African fauna, though it reaches as far 
as the western limits of the Uganda Protectorate. 

The author gives a charming and accurate descrip¬ 
tion of one of the Galago lemurs which are so common 
in this part of Africa The writer of this review is 
convinced that the intelligence—the almost Simian 
intelligence—of most of the lemurs has been greatly 
underrated, as also their human characteristics, such 
as their ability (specially marked in the Galagos) of 
running on the hind feet and using the hands to box 
with A Galago surprised and at bay puts his large 
fists nimost into the positions of a human boxer Of 
this interesting animal the author writes--- 

This lemur is a charming little thing to look nt, 
with its ikOft bluish-grey fur, and large, solemn, per¬ 
fectly circular eyes It also makes a most engaging 
pet I knew one which used to live haU wild in the 
roof of a verandah at Zomba, coming and going with¬ 
out let or hindrance. In disposition he was on the 
whole very sociable, but inclined at the same time to 
be somewhat overburdened with a sense of his own 
dignity. At any rate, it was very easy to offend him, 
and when this happened he would retire to his coign 
of vantage in the roof, which nothing would then in¬ 
duce^ him to quit At other times he would come out 
readily when called by his native name of " Changa." 
Five-o'clock tea was his favourite mcalj and he rarely 
inissed It, being accustomed about that time to refresh 
himself with a saucer of milk, which he drank with 
elaborate daintiness. His curiosity was infinite, and 
sometimes overcame his natural good breeding, but 
lapses of this kind often brought their punishment, 
as once, when he thrust his head unbidden into a 
small coffee cup and could not withdraw it. The sight 
of him thus unexpectedly bonneted 1 remember to this 
day Though a certain sedateness marked his normal 
bearing, he possessed a truly wonderful reserve fund 
of activity, and could climb anything and jump any¬ 
where when the humour took him. Moreover, he had 
a knack of alighting after the most prodigious leap 
almost as gently as a bird 1 have known him to 
drop suddenly from a high curtain pple on to the edge 
of a tea tray without upsetting a single cup; but then 
of course he was a very small animal—smaller in fact 
than hr looked, owing to his thick, fluffy coat " 

There tire interesting notes on pp 85, 86, on the 
fish of r^ke Nyasa, in which Justice is done to the 
wonderful colours of the " blue perch ** 

On p 124 an excellent description is given of the 
weird noiiies^ in the African bush at night time. The 
BU^or also is wise enough to illustrate the monotony 
and stillness of the African landscape in day time and 
under normal conditions. He discourses on the 
singular beauties of the flora and the marvellous 
interest in the fauna, but brings home to his readers 
that evei^ aspect in all seasons and under all con¬ 
ditions of Centra] Africa is not wonderful or beautiful 
w terrifying. Rather, perhaps, have many of these 
beauties and wonders to be sought for; they are not 
immediately patent to the eye of the untrained 
observer. 

He still considers that as a game country Nyoso- 
iMd may almost vie with any other part or tropica] 
Africa where game is varied and abundant, and attri¬ 
butes the fact that no species in the splendid fauna 
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is yet on the ver^ of extinction to the Game Laws, 
which have been in existence now for somediing like 
eight years, and which the Foreign Office has steadily 
enforced. 

His chapters on the native races are admirable. He 
has evidently made himself well acquainted with the 
Chlnyanja tongue, and through the medium of this 
widespread language has been able to get into touch 
with the natives of the Protectorate, thus collecting 
much new and valuable information regarding the 
manners, customs, traditions, beliefs, &c To their 
amiable qualities he is fully alive, as also to their 
weaknesses and simple vices. 

The remarks of the author regarding the labour 
question are well worthy of attention, but are not 
suited for discussion in the pages of this Journal 
same remark applies to his excellent chapter on the 
work of the missionaries, which is critical but 
appreciative 


THE CANADIAN ROCKY MOUNTAINS.^ 


'T'HIS attractive volume is more than a record of 
-f- mountain climbing. It gives the reader a very 
good idea of a considerable area of the Great Lone 
L.'ind, Its fine scenery and physical characteristics, 
introducing him to not a few “ untrodden peaks and 
unfrequented valleys ” Between the eastern base of 
the Canadian Rocky Mountains and the Pacific shore 
the earth’s crust has been crumpled into a zone of 
parallel folds more than 500 miles in breadth, which 
have been deeply sculptured by meteoric agencies 
South of the American border these mountmns are 
distinmiishable into the Rockies proper and the Sierra 
Nevado, parted one from another by the broad plateau 
of Utah, the latter chain being flanked on the west by 
the Coast Range. In Canada the three are practically 
fused together, the peaks running in successive ranges, 
almost like waves of the sea Messrs Stutfield and 
Collie selected os their field of work the region on 
both sides and immediately west of the continental 
watershed to the north of Hector Pass—that traversed 
by the Canadian Pacific Railway lliis region, so far 
as they saw, consists entirely of sedimentary rocks— 
limestonej sometimes dolomitic, with shales or slates 
It IS, as mountaineers will see from the illustration 
which we reproduce, not unlike the Western Oberland, 
between the Blumlis Alp and the Diablerrts, greatly 
enlarged laterally but not vertically, the higher peaks 
ranging commonly from about 10,500 to rather under 
12,000 feet. The mountains, in fact, were less lofty 
than the authors had anticipated. One of their few 
predecessors had, indeed, reported the existence, some 
dozen leagues north of the railw^, of tw^o Alpine 
giants, Mount Brown and Mount Hooker, rising on 
either side of a pass, the one to an elevation of 16,000 
feet, the other only 300 feet lower, and asserted that 
he had scaled the former. As, however, this indicated 
an ascent of about 9000 feet in little more than half 
an early summer's d^, experts were sceptical; the 
more so when Prof. Coleman, of Toronto, ten years 
apo found a mountain only just more than 9000 feet 
high where Mount Brown should be. These giants, 
in the course of the explorers’ four journeys, were 
proved to be as great impostors as the Mont Iseran 
and Aiguille de la Vanolse of the Graian Alps some 
half-centupr ago 

Travel in the Canadian Rockies Is anything but 
easjr work Wood and water are the only necessaries 
which the country can be trusted to supply Indians 
are few, and game is generally scarce, so that a loss 
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of sumllefl might occasionally mean something very 
like sWvation. Where there are any roads, these are 
bat trails, often more than half overgrown, so that prc^ 
gresa is apt to be slow and laborious, difficult swamps 
and swollen rivers have to be crossed, while mordant 
Insects, mosquitoes and flies, are at times almost 
intolerable. So notwithstanding the charms of the 
aceneiy—bold peaks, fine glaciers, forest^lad slopes, 
and almost numberless lakelets of rare beauty—travel 
the Canadian Rockies is not to be recommended to 
the habituds of Interlaken or Luchon. Until the 
Switzerland of Canada is developed—as before long it 
certainly will be^it can only be explored by hardy and 
viTOrous travellers. 

Game, as we have said, is scarce, but the bighorn 
Ovis Canadensis) and the Rocky Mountain goat 
Haplocefos montanus) occur perhaps about as mten 
~~ chamois in the Swiss Alps, and bears—black, brown ^ 
and grlzzlv—arc occasionally seen Geese, ducks, and 
three kinds of grouse sometimes vary the menu, but | 
evidently the district will hardly be tempting to sports- i 
men who desire "big bags,” Neither do the rocks 
appear attractive to the paleontologist. The speci¬ 
mens brought back by Dr. Collie were rarely fossil- 


photographs, which enable us to realise the beautiful 
soenerv of this unfrequented land, and its topography 
is made clear by a map constructed from the authors' 
surveys That is such as we might have expected—long 
troughs parallel with the general trend of the strata 
being connected by shorter transverse glens, as can be 
seen, on a smaller scale, in some parts of the Alps. 
In consequence of this, the Canadian Pacific Railway, 
i cis is well known, descends, west of the waiersned, imu 
a valley belonging to the Columbia system, then, 
after crossing a spur, strikes the same river flowing 
in an opposite direction, and after another mount 
descends to follow the Fraser River to the coast. Well 
illustrated and written in an attractive style, the book 
records a series of journeys, not always without risk, 
and throws much light on the geography of a region 
many parts of which have hitherto been very imper¬ 
fectly known. T. G BoNnbv 

SCIENCE AND THE ARMY. 

ANY of our readers may have seen a brief pre¬ 
liminary official notice of the proposals of the 
War Office for the reform of military education. These 
proposals are so astonishing, in 




tic 1 —Mount Forben from thn Ensi From " Climbi and EEplorauim In the CumdUn Rockicc," 
^ H E M Stutfield and Prof J Noiinu Collli. 


View of the facts of the case, that 
wc take nn early opportunity of 
directing attention to them 

There is to be, first, a qualifying 
test It is intended that this shall 
take the form of a ” leaving certifi¬ 
cate,” but in view of the probable 
difficulty of organising a suitable 
leaving examination for a long 
while, there seems reason to fear 
that, at first, this qualifying part 
may take the form of a special ex¬ 
amination, which all must pass, but 
which will not otherwise affect the 
final result This qualifying part 
IS to consist of —(i) English, (2) 
history and geography, (3) mathe¬ 
matics, (4) French or German, U) 
either (a) Latin or Greek, or (0) 
science 

Then there is to be a competitive 
examination, in which (i) English, 
(2) P'rcnch or German, and (3) 
mathematics 1. will be compulsory 
for Woolwich candidates; and 
English and either French or 
German for Sandhurst candidates 
In this examination Woolwich 


iferous, even when examined under the microscope. 
Mr. Whymper had, on the whole, a similar experience 
in his explorations near and to ^e south of the rail¬ 
way, so that either subsequent mineral changes have 
obliterated the traces of organisms or the region In 
past ages was not rich in life. Dr. Collie gives an 
illustration of objects resembling tree trunks high up 
on Mount Murchison—possibly the stems of some giant 
alga—and picked up limestone pebbles with corals, 

E robably Devonian or Carboniferous, in the bed of the 
lush River. A few speciinens contained traces of 
organisms, some perhaps foraminifera (misprinted 
foramlniferae), with an ostracod (mlsprintecl ostreod); 
one slab showed badly preserved trilobites, probably 
Lower Cambrian, describe by Dr. H. Woodward, and 
the Journey of 1901 was rewarded with some remark¬ 
able tracks and other markings from Desolation Valley, 
south df the railway, not far froii} Laggan (see the 
Gesologieal Magazine for July last) 

The bo6k is well illustrated by numerous reprodujqrd 


candidates may also olfer any two 
of mathematics 11 , science, history, French, German, 
Latin, Greek; and Sandhurst candidates may bIm 
offer any two of mathematics 1 or mathematics li , 
science, history, French, Gcman, Greek, Latin, 

The more closely wc look into the probable effect of 
these proposals the more clearly does it appear that, 
under this new scheme, experimental science seems 
certain, by the light of past experience, to become a 
negligible quantity in the training of most officers. 
Those who read the report of the Army Education 
Committee published in March, 1902, may re¬ 
member that the head Aiastcr of Eton during the 
examination of a witness expressed confidently the 
opinion that. If Latin and science should be broufght 
into competition in these examinations, " the science 
will kill the Latin." Even Dr Warre, however, does 
not expect this to happen just yet, for he added, 
"eventually." Unfortunately for this position, we do 
not merely want to get a good system of army educa¬ 
tion eventually, but to get one as soon as possible, 
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and the figures which we quote below show how 
unlikely we are to get such a system under the scheme 
now put forward, if it be admitted, to adopt a state¬ 
ment taken from the report of the same committee, 
that expenmental science, i.e. chemistry and physics 
treated experlmentallyj is an essential part of a sound 
general eoucation In the outlined scheme now before 
us—as stated above—science comes into the education 
of the candidates in the qualifying part as an alternative 
for Latin or Greek, that is to say, practically speaking, 
for Latin and again in the competitive part as an 
alternative for Latin, French, history, &c. Now 
boys at school begin Latin at say eight or nine 
years of age. They probably rarely begin the experi¬ 
mental science proposed before thirteen or fourteen. 

If the candidates are to do a three years' course in 
chemistry and physics, as suggested, they must begin 
it at fourteen or sooner, in order to be ready for the 
qualifying part at, say, seventeen, which seems likely 
to be about the age at which we may expect most 
candidates will take this part. This means that at 
about fourteen the choice must be made between science 
and Latin. 

But at fourteen a candidate will have studied Latin, 
French, &c , for years. He, his masters and his 
parents will know a good deal about his prospects in 
these subjects Whilst, from what wc have said, it is 
obvious that in most cases they will know nothing 
about his prospects in science at that age. Can it 
doubted that nearly all the cleverer boys, and most 
even of those whose abilities are second rate, will 
neglect science at every stage—that, as a rule, only 
those who are really bad at Latin will get any science? 
Again, is it reasonable to suppose that candidates 
whose early education has included no experimental 
science will at the eleventh hour give up one of the 5ub« 
jects in which they are somewhat advanced, and lake 
to a subject in which they arc untried and untrained? 
Must It not happen that the average officer of the future 
will know nottiing of, and care nothing for, science or 
its methods, be incapable of appreciating its import¬ 
ance to his profession, and incapable, even, of using 
the knowledge of others from ignorance of their 
language and methods of thought? This scheme must 
result most disastrously in its effect on the army and 
on the schools. 

It has been suggested that the parents will select 
and insist on the science We do not believe it. There 
IS a strongly flowing current in favour of science 
among the parents, ^at is true But how can any 
reasonable parent be expected to insist on his son 
taking up the subject which seems least likely to 
conduce to success in a competition of vital import¬ 
ance to him? 

But this question is not really a matter of opinion 
at all. 

Some years ago science, in both Woolwich and Sand- 
«hurst competitions, had to compete in a somewhat 
similar way with several other subjects which are 
begun earlier than the experimental science at schools, 
and on conditions which were, we think, not so very 
much more unfavourable than those now proposed 
From computations that have been made for us, we 
find that at that time one successful Sandhurst candi¬ 
date in twelve ventured to offer experimental science 
For Woolwich, even, though there were well-known 
advantages In starting at the Royal Military Academy 
with a scientific training, which no doubt will still 
exist, the proportion who offered science was only sa 
per cent., or say one in five, of the whole 

As the majority of the candidates will continue for 
aome time to come to be derived from the some classes 
as in the past, why should we expect a more favour¬ 
able result now? Some years ago Sir Henry Roscoe 
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and others came forward as the champions of science, 
and, aided by the head masters of RuGj|Dy, Cheltenh^. 
Clifton, and other schools, and by insistently directing 
attention to these and similar facts, presently secured a 
more reasonable system in many respects. No doubt 
the science arrangements made then need revision now 
in many of their details But the need for science 
training among our officers, the need for a fuller 
appreciation among them of the part it plays, the 
absolute need to start a training in science, as in 
languages and mathematics, at an early stage of a 
boy s training; and, above all, the importance of not 
teaching young officers to regard it as unimportant 
by neglecting it at the schools or afterwards, were never 
greater tlian at this moment. Who among our leaders 
11 science will come forward in this fresh emergency^ 


PROF. ALEXANDER ROLLETT. 

pROF. ALEXANDER ROLLETT, of the Univer- 
-L sity of Graz, the eminent physiologist, died on 
October 1 at the age of sixty-nine His name, though 
not associated with any particularly brilliant discovery, 

IS well known to science as that of a diligent and 
successful worker. 

Descended from a family of doctors, both his father 
and grandfather having been more or less dis¬ 
tinguished physicians in Baden, near Vienna, Alex¬ 
ander Rollett commenced his medical studies in the 
dawn of the great era of physiological science under 
the guidance of Carl Ludwig and of Ernst Bruckc, 
then newly appointed professor of physiology m 
Vienna 

In 1858, having completed his course of studies, 
Rollett became Brucke’s assistant, and in 1863 was 
appointed to the professorship in Graz, which he re¬ 
tained until his death. Like his great masters, 
Rollett's investigations extended to widely different 
subjects, but by preference to problems that involve 
the use of histological methods. His principal re¬ 
searches may be summed up under no less than four 
distinct headings.—chemistry and histology of con¬ 
nective tissue, chemistry and histology of blood, 
histology and physiology of muscle, and work on 
sight and other senses Three of these different sub¬ 
jects Rollett subsequently treated at length in several 
standard publications. 

Wc find Rollett first studying the composition and 
structure of the connective tissues, and demonstrating 
that mucine is a prime constituent of these substances. 
His work on this subject, and espocially on the cornea, 
he later on embodied in the corresponding chapters of 
Strieker’s " Handbuch der Gewebelchre." He then 
turned his attention to the chemicaJ and histological 
properties of the blood, and it was he that first per¬ 
formed the well-known experiment of " laking ” blood 
by alternate freezing and thawing, and by repeated dis¬ 
charges of electriaty The theory of the " stroma ’’ of 
the red corpuscles is likewise founded largely on 
Rollett's observations. By these and other discoveries 
he attained the rank of a prime authority on the physi¬ 
ology of blood, so that when Hermann ralted his well- 
known " Handbuch," the chapter on blood fell to 
Rollett's share. 

On the intricate subject of the structure of striated 
muscle Rollett brought to bear his powers of histo¬ 
logical anal>si8, and added new comparative data of 
vdue by his observations on the muscles of bats, of 
insects, and of other invertebrates. At a much later 
period Rollett again approached the study of muKle 
from a physiolo^cal p^t of view, and published im¬ 
portant observations on the veloci^ of the contraction 
wave and on exhaustion phenomena. On the 
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hhtolof^ and physiology of muscle generally Rollett 
wrote in Eutenburg's Encyclopaedie." To physio- 
lo^caJ optics he contributed several papers on spatial 
perception, on contrast, on the effect ot plane parallel 
glass plates, and various other subjects. He was also 
one ot the first discoverers of sense organs In tendons, 
and published various observations on^ the sense of 
taste, of smell, and on cutaneous sensations. 

nat Rollett was no less of a teacher than of an 
observer is proved by the success of many of his pupils 
The University of Graz acknowledged his merit by 
choosing him for rector no less than four different 
cars, including the year of inauguration of the new 
uildings, when the Emperor and other illustrious 
guests were to be received. Rollett was also frequently 
elected as a representative on the local board, and the 
organisation of the new physiological institute, built 
under his supervision, tcstifips to his practical ability, 
Most scientific men arc naturally diflidGnt to commit 
themselves in writing to a verdict on the merit of a 
fellow worker, but it is a curious fact that in verbal 
conversation this diffidence does not appear. The 
mere way in which the name of an observer is 
mentioned is often equivalent to a fairly strong ex¬ 
pression of opinion. A careful and conscientious 
observer commands a degree of admiration and rever¬ 
ence that affects the tone of every chance remark. 
Judged by this standard, Alexander Rollett was a true 
follower of science. R. du Bois-Reymond. 


NOTES 

A RUMOUR has reached us that at the annual meeting of 
Che Royal Society on Monday next an attempt la to be made 
by a certain section of the fellows to upset the selection of 
officers made last week by the council. It appears that the 
physiologists are under the belief that they have acquired 
a prescriptive right to hold one of the two secretaryships 
It la true that for upwards of forty years they have so held 
U, but the group of natural sciences Includes more than 
physiology or even biology, and the council, in the exen'isp 
of Its discretion, has thought that it was high lime that 
one of the other sciences should be represented in this 
secretaryship We are furl her informed that a copy of a 
letter is being circulated which appears to convey an in¬ 
vitation from the president and council to a cerloln physio¬ 
logist to accept the vacant office That letter was, it is 
stated, written m error, without the sanction or knowledge 
of the president and council, but In view of It a sprcial 
meeting was called to consider the matter, when the council 
decided to adhere to the decision at which they had already 
arrived in the ordinary and regular way—a decision which 
obviously in the best interests of the Royal Society as 
a whole, and doubtless the great majority of the fellows 
will support it by their voids on Monday. 

A CORRESPONDENT of the Times directs attention to the 
wise recognition given to sclehce and other branches 
of learning by Continental nations on all occasions of 
national importance; and the comparison he makes wilh 
our own official customs is not creditable to oulr dignity 
When a monarch or the supreme authority of a State visits 
the Court of another nation, men of light and leading " 
ara ueually Invited as gubsts to meet him. These are the 
men who give distinction to a nation, and a people which 
fosters Intellectual accomplishments cannot conceive a State 
fuitction In which they are not represented. Here, how¬ 
ever, there Is little pride In the glory which learning brings 
to a Slate, and tittle encouragemenMs given to the men 
who devote themselves to the advance of knowledge Not 
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a single writer, painter, sculptor, architecL, musician or 
man of science of distinguished eminence was invited to 
Windsor or to the Guildhall to meet the King and Queen 
of Italy during the recent visit, and the omission, incon¬ 
ceivable to a foreigner, Is choractfristic of our customs. 
Ihe Timer correspondent concludes his letter with the 
following remark, with which we are entirely m sym¬ 
pathy I believe I shall be expressing the opinion of 
many of my countrvmen if 1 say that it is much to bo 
regretted that, on great national occasions, persons of 
titular rank, of great wealth, or of political prominence 
should be considered adequately representative of the Realm, 
and that the orts and scienceB should be ignored, as though 
they were non-existent among us " 

SiNCB the termination of the Bayliss versus Coleridge 
case, which is discussed In another part of this issue, two 
further communications, which appear to us as striking 
confirmation of the views expressed in our article, have 
been received by the daily papers, they are —(i) a letter 
from Mr Coleridge in which he announces that he has 
paid the damages (which would be interesting, had it been 
optional) and that he intends to continue on his former 
courses, (a) a letter from Mr. Bayliss, from which we 
learn that the large sum which he might, after having 
peisonally borne the expense and long nwnlhs of worry, 
have used, with perfect justice, for his own advantage, 
has been devoted by him to the furtherance of that bi'^nth 
of physical science which was the object of the recent 
attack Mr Bayliss’s employment of this money as a 
public rrusit is in complete consonance with the sense of 
public duty which has actuated his conduct throughout 
this maltei It will be endorsed by English physiologists 
and by the public as forming a worthy and fitting termin¬ 
ation 10 the struggle which has been followed with so 
widespread an interi^st 

A. Reuter message from Buenos Ayres announces that 
the Argentine war vessel Uruguay has arrived at Hio 
Gallegos wilh the members of the Nordenskjold Antarctic 
Expedition on board Two of the missing Swedish ex¬ 
plorers were found on Seymour Island on November 8, and 
others at Snow Hill The Uruguay then proceeded to 
Pauletc Island, where the mam body had wintered, and 
took the remaining members of the expedition on board 
Dr Nordenskjold’s expedition left Falmouth in the steam 
yacht Antarctic in October, 1901. and he expected to be 
home again early in the present yaar. from lha outaat of 
the voyage the expedition met with countlera difficulties 
owing to the state of the ice In December, 190a, the 
vessel reached the north-east const of l-ouis Philippe Land, 
where Dr Nordenskjdld, Lieutenant Anderson, and two 
sailors were left at Mount Bransfield 'Dr Nordcnskjold 
proposed to proceed to Snow Jlill in sledges, It was 
arranged that Mount Bransficld should be the rendezvous 
for the whole expedition The Antarctic meanwhile made 
her way to the east of Joinville Island and entered Erebus 
and Terror Bay. There ibS was caught in the Jce, which 
finally crushed and sank her Captain Larsen succeeded 
In saving all on board, and the porty took to three of the 
ship's boats, which they equipp^ with provisions. They 
drifted about for sixteen days, and finally reached Paulete 
Island, where they established their winter quarters. In 
September, 190a, Dr. Nordenskjbld, accompanied by 
Lieutenant Sobral and one sailor, made a sledge journey 
with two sledges and five dogs m a south-westerly direct 
tion. Travelling by way of King Oscar Land, a latitude 
of 66 degrees was reached, the longitude being 6a degrees 
west. The party returned to Snow Hill at the beginnmg 
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of November, efter having made a journey of more than 
400 milea. In the oourie of which new bays and islandi 
were found, and other disooverlei were made involving 
important changei In the ezietlng mapi of the region 
While awaiting the return of the Antarctic, Dr Nordeni- 
kjttld wae engaged In geological, magnetic, and meteor¬ 
ological obaervatlona, and got together Important collec- 
tlona of foMlIe, planti, and animali, During the Ant 
winter the mean temperature was — F. below zero, 
but in August It went down to -4a” F. 

M Bordab, formerly assistant director of the Municipal 
Laboratory of Paris, has been appointed head of the labor¬ 
atories of the French Minister of Finance, to succeed M 
de Luynes, who is to be styled honorary director 

Tub Engineering Standards Committee has appointed 
Messrs. Crosby Lockwood and Son as ofAcial publishers to 
the committee All th* reports and speciAcations published 
by the committee may be had from the official publishers 
or direct from the offices of the committee, aS Victoria 
Street, Westminster. 

At the London Institution on Monday Sir John Gunn 
delivered his presidential address to the members of the 
Institute of Marine Engineers, The Denny medal was then 
presented to Mr. C W Barnes for his paper on ship 
electric lighting The medal was founded by the late Mr 
Peter Denny, of the shipbuilding Arm of Denny Brothers 

A coRBBsroNDBNT in Pans writes that another trial of the 
steerable balloon U }aune was made on November ao. 
According to the readings of the EiAel Tower, the wind 
was blowing S S W with a mean velocity of 10 metres a 
second when Le Jaunc left Champ de Mars at 11 35 am, 
and in a few seconds the balloon rose to a height of about 
100 metres At Arst the helm alone was used, and then 
one of the screws The balloon soon took the direction of 
Chalals-Meudon, reaching Its destination at 11 5a a m 

In moving the adoption of the report of the Government 
Department Committee appointed last year to Inquire into 
thj constitution, powers, and duties of the curiously named 
Board of Manufactures, at the recent annual meeting of 
thii Royal Scottish Geographical Societ}, Sir John Murray 
urged the claims of science to more generous treatment. 
The recommendations of the committee include the recon¬ 
struction of the Board of Manufactures and the adoption 
of a variety of expedients to ensure better instruction in 
arc and the Improvement of the art galleries In Edinburgh 
During the course of his remarks Sir John Murray said 
he would have liked a recommendation that certain of the 
buildings administered by the Board should be devoted to 
the purposes of science Arrangements could, he said, be 
easily made for housing the Royal Geographical Society 
and other sclentlBc eocleties, and they should all unite to 
secure the Edinburgh Royal Institution for science 

A UBPUTATiON from the Institution of Electrical Engineers 
was received at Windeor on Friday last by the King of 
Italy and presented an address. The deputation consisted 
of Mr. Robert Kaye Gray, president, Lieut -Colonel R, E. 
Crompton, Sir H. Manoe, Dr J W Swan, F.R.S,, and 
Pi of SilvanuB P Thompson, F R S , accompanied by Mr 
W, G. McMillan, secretary of the Institution Telegrams 
were dispatched the same evening to the Assoclazlone 
Elettrotecnlca Itallana and to the Milan section of the 
Aaaoclazlone, and the following replleo were received 
from them —Most sensible to the feelings that Inspired 
your kind telegram. I thank the Institution of Electrical 
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Engineers for the new proof of aympathy, and return moel 
hearty gi eatings In the name of the Asaoclaalofie Eleftro- 
tecnlca Itallana."—(Sd.) Asooll. Homage added by 
Institution of Electrical Engineers to enthusiastic mceptkn 
to our King by all England was learned with grateful feel¬ 
ings by Milan Section Astociasione Elettrotecnicn Itallana 
as a new token of fnendshlp binding SclenUAc bodlee of 
the two Countries,'*—(Sd.) Bertinl. 

The Berlin correspondent of the Timsi reports that af a 
meeting of the German Society of Naval Architecture' held 
on November ao In the technical college at Charlottenburg, 
a paper was read by Geheimrath Riedler od the revolutionary 
effect of the Invention of the steam turbine upon the future 
of steam power. A great revolution In steam power was 
in progress, and the lecturer regretted that Germany lagged 
far behind in the adoption and development of the new 
motor In a paper on the uses of the telephone for naval 
purposes, Herr D Zopke, the Government constructor, gave 
an account of an adaptation of the so-called " stentor micrt^ 
phone ” by means of which not only could commands be 
conveyed to all parts of a vessel, but the men working six 
guns could be directed simultaneously by a single officer. 
He discussed experiments made with the microphone with 
the object of making It give warning of the approach of 
hostile ships, and concluded by giving some details of the 
progress which had been made In Germany in the attempte 
to solve the problem of wireless telephony. 

Referring to Mr Douglas Archibald's letter on 
Bruckner's weather cycle, mentioned in last week's Nature 
(p. 6a), Dr H R Mil] remarks in the Tinier that the cycle 
does not At the sequence of weather so satisfactorily in the 
British Isles as on the continents, but he urges that there 
must be some way to reconcile the differences, and that the 
subject should be taken up by some scientlAc society. In 
a letter in Tuesday's Timer Mr. Archibald explains that 
according to Bruckner's studies this country happens to 
lie on an axis of a weather see-saw, so that east Britain 
alone confornis to the continental law. " Dr Bruckner 
shows plainly from the past records of British stations how 
the law which is found to apply all over the Eurasian con¬ 
tinent holds with somewhat diminished intensity over the 
eastern half of Britain, and then, after dlaappeoring over 
the neutral territory of west Britain and east and mlddls 
Ireland, reappears in its opposite phase over north-west 
Ireland, In common with the Fsrbei and Iceland," In 
conclusion, Mr Archibald gives the following comparison 
for Brussels and London to show that the Bruckner oscilla¬ 
tion loses little in its passage ocroes the Channel 


Total Excess or 

Defect of Rainfall in 
BiiuMb 

InchM 

the Penod 
UmdoQ 
iBBba 

1826-1840t 

- 7 20 

- 6'I7 

1841-1855 

. + 7'i6 

+ 4'35 

1856-1870 

1871-1S85 

-21-25 

-ii-is 

+ 33'34 

+19 6 s 

1886-1902 

. -aS '44 

-*975 


t For BnuMli the period of obHrvBlbn cmbraGei 1833-1901 

We have received some numbers of the Journal of the 
Meteorological Society of Japan They contain several 
valuable papers relating, e.g , to observations In the Inland 
Sea and North PaclAc, articles on the distribution of, baro¬ 
metric pressure in Formosa, and reduction tables At pre¬ 
sent the text Is in Japanese, but It Is stated it is Intended 
to Insert articles occasionally in English, French or 
German. This plan will render the Journal much more 
useful to European readers^ The Society was founded In 
iF8a, and counts at present more than a6o members 

A 
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Tn latimatloaal AHronautlcal Conunlttse (pr«ildwit, Dr. 

hu dbcontlnusd the publication ol the pro- 
llmlnary multi of the monthly iclentlfic balloon aicenti 
In lie* of arrangementi made for the speedier Issue of the 
dIecuMlon of the definitive results. We have received, how¬ 
ever/ sbort summaries of the aecents undertaken by the 
various oountrlei. In August Mr. Aleiander'B paper 
balloon, at Bath, attained a height of 13,000 metres In 
Septemiber Mr. Dlnei's kite, at Crlnsn, N B , reached an 
altitude of 3350 metres. The greatest height attained during 
the last three months was 20,000 metres In an unmanned 
balloon sent up from Stcassburg 

III the SitaungthefiehU der Physikalisch-medlcinischen 
Socledlt In Brlangen, Herr Fritz Buchner describes an In¬ 
teresting method of measuring the gradual falling off in 
the Intensity of the phosphorescence of bodies ezcited by 
kathode rays. This la effected by an arrangement of 
rotating films, the photographic impression produced by the 
phoephomcent body as measured by the polarisation 
photometer of Martens being taken as the measure of the 
Intensity The author expresses the opinion that the 
phoephoreicent light Is a direct consequence of the combin¬ 
ation of the ions produced by the action of the kathode 
rays to form electrically neutral molecules. 

A NBW anti-tuberculouB serum Is stated to have been pre¬ 
pared by Dr Marmorek, of the Pasteur Institute, Paris. By 
the use of a special culture medium for the tubercle bacillus, 
a toxin has been obtained with which horses are Inoculated, 
and after repeated doses their blood-serum acquires antitoxic 
properties. The serum may then be employed for treatment, 
and many cases are reported to have been benefited by the 
Injections, Dr. Marmorek is well known for his work In 
connection with the preparation of an antl-streptococcic 
serum. 

In the October number of the Journal of Hygiene (vol 
ill, No. 4) Drs. Hill and Macleod give an elaborate experi¬ 
mental study of caisson disease and diver's palsy, Dr News- 
holme reviews the action of English public health authori¬ 
ties In regard to tuberculosis, and Dr. Barday discusses 
the New Zealand birth- and death-rate. The air of the 
House of Commons has been subjected to chemical examin¬ 
ation by Mr. Butterfield, and to bacteriological examin¬ 
ation by Dr Graham Smith, from which It appears that 
the air breathed by our legislators is exceptionally pure. 
Dr. Cropper writes on the occurrence of malaria in places 
usually free from anopheles, and Dr Nuttall contributes 
an obituary notice of the late Prof Nocard, with portrait 
and list of his published papers. 

In a report to the Home Office, Dr Haldane gives an 
account of ankylostcHnlasIs in the Westphalian collieries. 
This disease, which Is due to a parasitic Intestinal worm, 
has, since its introduction In 1895, been spreading con¬ 
siderably, so that in 1903 there were more than thirteen 
hundred cases in sixty-nine collieries Official regulations 
have been drafted In order to stamp out the disease, the 
chief provisions of which are ‘—(i) no new hands may be 
sngog^ unless proved to be free from infection; (a) In 
every colliery at least so per cent, of the men shall be picked 
out by a specially Instructed doctor, and their dejecta ex¬ 
amine microscopically on at least three occasions; (3) any 
man found to be infected is subjected to a course of treat¬ 
ment^ and is not allowed to resume work until completely 
freed from the worms In the event the examination of 
so pdr cent- pf the men showing the mine to be infected, 
addlHonal measures are taken:—(4) the whole of the nien 
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employed underground are examined, and if necesaary 
treated; (5) every man treated la to be re-examined monthly 
for three months. In addition, regulation! have been made 
for the better aanitatlon of the mines. The Infected men 
are treated fn hospital, and receive sickness allowance 
during treatment. 

A Blub-book containing the official report of the pre¬ 
liminary conference on wireless telegraphy which was held 
In Berlin last August has just been published. The 
decisions arrived at were known some time ago, and In 
September last we summarised the main points In an article 
in these columns (Naturb, vol. Ixviii p. 437) There is 
little to add to what was then said, the final protocol which 
was drawn up was signed by the delegates from Germany, 
Austria, Spain, the United States, France, Hungary and 
Russia The delegates of Great Britain and Italy agreed 
to submit the proposals to their Governments with certain 
reserves In the case of Italy the agreements made between 
the Marconi Co and the Government greatly limit the 
power of the Italian Government to adopt the proposals of 
the conference In Great Britain the difficulty lies in the 
fact that the Postmaster-General has no power over tele¬ 
graphic communications beyond the limits of the territorial 
waters, and special legislation would therefore be required 
In most of the other countries the telegraphy monopoly 
covers the establishment of wireless telegraph stations 
When the proposals of the present conference have been 
considered by the various Governments a further conference 
will be held to establish an International Conference 

Tub third part of Sir C. Le Neve Foster's general report 
and statistics relating to the output and value of the 
minerals raised in the United Kingdom, the amount and 
value of the metals produced, and the exports and imports 
of minerals, has now been published This volume deals 
especially with the output during 190a The total output 
of coal was 237,095,043 tons, which is the largest on record , 
compared with the output of 1901, there is a rise of 8,048,097 
tons We consumed 166,694,908 tons in the United 
Kingdom, or nearly 4 tons per head of the population. 
17,649,137 tons of coal were used In blast furnaces for 
making pig-iron. The quantity of coal exported, exclusive 
of coke, patent fuel, and coal shipped for use of ateamers 
engaged in foreign trade, was 43,159,046 tons, an increase 
of 1,281,965 tons compared with the preceding year. If 
the quantities shipped for use of steamers engaged in foreign 
trade are added, the total amount of coal which left our 
shores was 60,400,134 tons, or about as much as the entire 
output of the kingdom half a century ago 

In a recent note (October 15, p 578) bn articles in the 
October number of the Century Magazme^ the name of the 
yellow-fever mosquito was inadvertently given as Culex 
aemaius instead of Stegomyta fasaata 

The Transactions of the Hull Scientific and Field 
Naturalists’ Club for 1903 contain the article on the birds 
of Bempton Cliffs of which a special notice has already 
appeared In our columns In a note on the dispersal of 
fresh-water shells by beetl^, the Rev. E P. Blackburn 
records the capture of several water insects with plsidia 
clinging to their limbs 

Thb report of the Albany Museum for 190a records 1 
satisfactory progress on the part of that institution. Special 
interest attaches to the announcement of the discovery of a 
small Heard's skull from the Karoo formation, which it Is 
proposed to call PaligUana whiiet. This is believed to be 
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the only true llierd from etrata of pre-Juruelc age. The 
■pecimrn ii to be dcecribcd In the Rrit number of a new 
Journal, Records of the Albany Museum. 

Thb National Museum of Dublin was enriched Iasi year 
by the sift of a very eatensive herbarium of Irish plants, 
collected by the late Mr Levinge, of Co. Westmeath. In 
the Scientific Proceedings of the Royal Dublin Society Dr. 
Johnstone and Miss Knowles have published a list of plants, 
for which Iho localities furnish new records, whether for 
the county or for other parts of Ireland. 

In the Journal 0/ Botany (November) Dr Rendle ffives 
a description of the grass Glycena feslucaeformis, new to 
Britain, which was discovered by Mr Praeger on the north¬ 
east coast of Ireland This is an unexpected locality for a 
grass which is regarded as a Mediterranean type. In the 
same journal there appear two lists of mosses and hepatlcs, 
the one for Worcestershire recorded by Mr Bagnnll, the 
other contributed by Canon Lett of collections made in 
South Donegal 

In a Bulletin issued by the U S Department of Agri¬ 
culture which deals with the diminished flow of the Rock 
River, Mr F- G. Schwarz discusses the question how far 
th»- water supply of a river is aflectod by drainage and 
deforestation He contends that the actual diminution in 
amount is unimportant as compared with the resulting 
fluctuations in the flow of water, es|»eLial1y where the melt¬ 
ing snow provides an appreciable source of the suppl). As 
,1 remedy it is suggested that, in addition to increasing the 
area of forest, it would probably pay, where the land is 
valuable, to construct artificial reservoirs for regulating the 
supply of water 

The complex scries of movements which arc carried out 
by the flowers of .Sj^armanmn africana, a well-known green¬ 
house shrub, from the opening of the buds to the setting of 
the fruit has been carefully studied by Mrs D H Scott, and 
IS described in the Annals of Botany In the latter part of 
the paper the writer gives an account of experiments which 
were carried out in order to show these movements by means 
of a kinematograph, and in which success was ultimately 
attained by the use of an instrument called after the maker 
the Kammatograph In the Kammatograph, by means of 
rrcentric rotation, exposures are made of successive portions 
of a film coated on a glass disc, so that a senes of spirally 
arranged negatives is obtained 

The latest Rationalist Press Association reprints, pub¬ 
lished by Messrs. Watts and Co , are John Stuart Mill's 
*' On Liberty " and " Haeckers Critics Answered,” by Mr 
Joseph McCabe. Both are published at sixpence 

Mbsshb Macmillan and Co , Ltd , have published in 
their sixpenny series ” Essays Ethical and Political," by 
the late Prof. Huxley The Romanes lecture delivered in 
1893 on ” Evolution and Ethics " is included, together with 
the Prolegomena written In the following year 

A NEW edition of Mr G Hale Puckle’s ” Elementary 
Treatise on Conic Sections and Algebraic Geometry " has 
been published by Messrs. Macmillan and Co., Ltd , at 
ys 6d Alterations in Che treatment of the general equation 
of the second degree have been made, and more simple 
methods of reduction and of finding the foci, eccentricities 
and axes are given. 

We have received the fifth half-volume of the ” Natural 
History of Animals," by Prof. J. R. Ainsworth Davis, now 
being published by the Gresham Publishing Company. 
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Previous volumes of the work have already been itvlewed 
i.i these columns; the present part deals fully with anlinal 
movement in eleven chapters, running to a8o pagea, and la 
illustrated by nearly 250 figures and three colour^ plates 

The second volume of Prof. H. Pdlat's " Court 
d'^lecCrlcItd " has been published by M. Gauthler-VIILirs, 
of Pans, at iB franca. The publication of the first volume,, 
which deals with electrostatics, Ohm's law, and thermo¬ 
electricity, was announced in these columns in 1901. The 
present volume is concerned with electrodynamics, mag¬ 
netism, the phenomena of induction, electromotors, electric 
oscillations, electromagnetic measurements, and similar sub¬ 
jects. A third volume, yet to be published, will complete 
the course, and wiH discuss electrolysis, electrocapillarity, 
and associated subjects 

Tub additions to the Zoological Society's Gardens during 
the past wi^ek include a Campbell's Monkey (Cercopithecus 
camphelh) from West Africa, presented by Mr. J F. Purser; 
a Macaque Monkey {Macacus cynomolgus, var.) from India, 
two African Brush-tailed Porcupines {Aiherura africana) 
from West Africa, a Rose-Hill Parrakeet (Platycercus 
eximius) from Australia, deposited 


OVR ASTRONOMICAL COLUMN. 

Solar Phenomena and Magnetic Storms —In a com- 
muniration presented to the Pans Academy of Sciences, M 
Quenisset directs attention to the fact that, whilst the 
passage of a large group of sun-spots across the sun's 
central meridian on Oitober 31 coincided with a terrestrial 
magnetic storm of exceptional activity, the passage of a 
muih larger group on Uctober 11 was marked by a very 
faint perturbation of the magnets In explanation of this 
apparent anomaly he points out that the smaller group of 
spots was surrounded by an immense tract of fnculsB, so 
bright that it was found possible to photograph them by 
the ordinary method, oven when they were on the sun's 
central meridian, whilst scarcely any faculfc attended the 
1 irger and earlier group. From this fiiit M Quenisset 
arrives at the conclusion, which is now becoming generally 
aiceptcd, that it is the prominences and faculse on the solar 
surface rather than the spots which are so closely related 
to terrestrial phenomena, and suggests that the mono¬ 
chromatic photographs of the solar surface obtained by the 
Hale-Deslandres method, suih as are now being taken at 
Yerkes, South Kensington, and Meudon, will provide valu¬ 
able data for the discussion of the inter-relation of solar and 
terrestrial phenomena {Comptes rendus, November 9). 

Observations of Jupiter —In the November number of 
the Bulletin de la Socidtd astronomique dc France, M. Ch. 
Lukacs, of Budapest, publishes the results of his observ¬ 
ations of Jovian phenomena during 1902 , the following are 
the principal conclusions derived from Ihe observations '— 
(1) The Red Spot has totally disappeared except at its 
eastern extremity , (3) the southern equatorial band shows 
remarkable activity in Its northern parts, (3) the equatorial 
band, formerly the scene of the greatest activity of Jupiter's 
atmospheric forces, has now become absolutely uniform, 
(4) the northern equatorial band Is growing gradually 
fainter from the south towards the north, (5) the south 
temperate band presents a curious depression just above the 
eastern extremity of the Great Red Spot, and, on August 
fi, two very sharply defined deviations in the course of this 
band were observe, the one at 125°, the other at 175° of 
Jovian longitude { these deviations were similar lo those 
observed by the late Prof Keeler on August aB, 1900; (6) 
th* colour of the equatorial bands was a brownish ochre; 
the zones, generally, appeared to be of a whitish yellow, 
With the exception of the tropical zones, which were white, 
and the polar zones, which had a grey tinge mixed with 
yellow 

In his communication M. Lukacs gives the details of his 
individual observations and twelve excellent drawings of 
the planet as It appeared on various occasions dunng 1903. 
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Till Foiuii OF THE Ring and Dvhb-bill Nebulab.^Ir a 
noont number (539) of the Astronomical Journal Prof. J» M. 
Sdueberla BtatM mat by uilng a ehort focui reflector he 
had obtained fdiotoaraphe of the Rln^ nebula which plainly 
abamad that thli object had a clockwise Bplral form. In 
eeveral fainter phoio^rapha obtained since, where faint 
nebutoiitlea are shown only at the eatremitiei of the major 
axis of the ellipse, he noticed a decided similitude in shape 
to the dumb-bell nebula in Vulpecula, and was induced to 
photograph the latter object in order to see if that, too, 
was a spiral; the photographs obtained show that it is, but 
in this case the spiral Is counter-clockwise 

From these photographs of the two objects Prof 
Schaeberle concludes that they were formed, in each case, 
by simultaneous emissions of matter from a central mass, 
several streams leaving the parent body In diametrically 
opposite directions, and with various velocities, at the same 
time and forming inner and outer streams of which the 
Inner would travel round the central body several times 
while the outer streams were making one revolution, where 
these two streams meet and are auperimposed, the nebu¬ 
losity Is much brighter, and exhiblta the forms usually 
attributed to these objects. If we suppose that the outer 
boundary of the nebula, as it is usuaily seen, represents 
the exterior limit of the Inner streams, and that the general 
arrangement of the nebula Is due to gravitational forces, 
this theory demands that the outer streams should extend 
much further than is generally shown on photographs, 
and. In proof of this. Prof. Schaeberle has obtained photo¬ 
graphs which show that various exterior nebulosities, and 
iimny of the adjacent faint stars, are probably part of one 
huge structure of which the Ring nebula la only the central 
condensation. 

Similar proofs have been obtained to show that the form¬ 
ation of the Dumb-bell nebula may be explained by the same 
hypothesis, for on several'photographs it is plainly seen that 
various wisps of nebulosity, which are concave towards 
the Dumb-bell and include several streams of faint stars, 
are, with the Dumb-bell, probably parts of the same original 
mass {Astronomical Journal, No 547). 


BIOLOGICAL WORK IN SOUTH AFRICA. 

HE issue of the report of the Government biologist (Dr. 
J D. F. Gilchrist) of the Cape of Good Hope for 1901 
affords a favourable opportunity for directing attention to 
the energy with which biological investigations are being 
earned on m South Africa Several volumes of the excel¬ 
lent *' Fauna of South Africa," under the editorship and 
part authorship of Mr. W. L. Sclater, director of the Cape 
Town Museum, have from time to time been reviewed in 
our columns, where reference has likewise been made to 
various papers in Marina InvesUgations in South Africa, 
the Annals of the South African Museum, and other local 
publications. From some of these notes we venture to re¬ 
peat extracts on the present occasion. It may be added 
that, apart from local publications, Mr O. Thomas, of the 
British Museum, in papers published in the Annals and 
Magazine of Natural History, has been able to increase our 
knowledge of the mammals of South Africa, thanka to 
collections sent to this country by Colonel Slogget, 
R.A.M.C. 

The Government biologist commences his report with an 
account of the trawling operations recently undertaken off 
the Natal coast at the request of the Government of that 
flounshlng colony The Natal coast is by no means 
promising for trawling, and as much money had been spent 
on previous occasions with no good results, and the recent 
trip proved equally unsatisfactory, the Government was 
advisra to devote Its attention to the development of line 
Ashing, and to rely on the Cape trawllng-groundi for its 
supply of soles, firing the operations many new forms 
of marine life were procured, which are being investigated 
specialists. On the return of the surveying vesAl lo 
pe waters, a new trawllng-ground was discovered, which 
promises to yield a valuable aupply of food-fish. 

As regards Inland-fisheries, brewing operations have been 
seriously hampM^ owing to the hindrances Inseparable 
from the Institution of martial laat In the country, while 
an unfoitunati case of poisoning did not tend to mend 
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matters. Nevertheless, the director is able to report that 
the rainbow-trout are in a very satisfactory condition, and 
that carp are likewise flourishing 

The report includes a reprint from Marine InvesUgations 
of Mr. K. Kirkpatrick's first paper on the sponges obtained 
during the Natal and Cape cruises. The third part of this 
contribution (Marme InvesUgations, vol. 11. part 111.) Is 
just CO hand Several genera and many species are de¬ 
scribed as new, and the author directs attention to a notable 
resemblance between the sponge-fauna of South Africa and 
that of Australia. 

A second paper reproduced In Dr. Gilchrist's report is 
one by Mr. G. B. Sowerby on South African molluscs, in 
which Is described a new sf^ies of VoLutilithes, making 
the third existing representative of that genus, which was 
first described from the Barton Clay. Another contribution 
to this subject by the same author appears in vol ii. of 
Marine Investigations, where a number of new forms of 
Pleurotoma and Conus, as well as representatives of other 
genera, are described. 

In the same volume the South African corals of the genus 
Flabellum receive attention at the hands of Mr J. S. 
Gardiner who pays special attention to the anatomy and 
development of these organisms, and emphasises the im¬ 
portance of studying the polyp as well as the corallum if 
we hope to gain any real idea of their true relationships. 

This volume of Marine Investigations also contains some 
valuable notes by Dr Gilchrist on the development of 
South African fishes. These notes have an important bear¬ 
ing on certain disputed points connected with the Cape 
fisheries. Many fishermen urge, for Instance, that the 
spawn of several of the commoner food-fishes is developed 
on or near the sea-bottom, and Is, in consequence, seriously 
damaged by trawling. To this the author replies that, 
since in northern waters it has been demonstrated that only 
one valuable food-fish, the herring, has deep-lying spawn, 
and sinca the Cape seas are the home of only a small species 
of herring of little or no commercial value, it is probable 
that the damage done by trawling in South African waters 
has been overestimated. 

Under the title of " Rhynchotal Miscellanea," Mr W L 
Distant, in the Annals of the South African Museum (vol 
II pt IX art. la and vol. iii p( 11 art. 3), publishes a 
series of notes on the bugs of the country, with descriptions 
of some new genera and a large number of new species. 

In vol. ill , part in , of the same publication, Mr G. A 
Doulengcr describes six new forms of perch-I ike fishes from 
the Natal coast, all of which ore illustrated in well executed 
plates, and belong to previously known generic types 

Part iv art. 5 of the same volume is devoted to de¬ 
scriptions by Dr. W F Purcell of new spiders from South 
Africa belonging to five families. 

We must likewise refer to a communication in the Agri¬ 
cultural Journal of the Cape of Good Hope for October 
last, in which the Government entomologist, Mr. C. P 
Lounsbury, records an important discovery in regard to the 
propagation of the South African sheep and goat disease 
known as " heartwater " The bont-tick has been found 
to be the only medium of spreading the diseaae. A single 
specimen, if fed on a heartwater-sick animal as a larva or 
"oeed" tick, is capable of transmitting the fatal malady 
An animal Mstured on veld Infested by tick may drop 
thousands of larvee during its illness, and thus serve for 
tho extermination of a flock The mortality amongst flocks 
brought to the cxiast where the tick is abundant is thus 
I explained. Pathogenic larvs retain their dangerous 
I character until adult. Thw may take their second feeding 
on on ox or a non-susceptlble goat, and in the final stage 
I get on to a susceptible sheep or goat and give it fever. 

I On the other hand, the disease appears non-transmiselble 
I through the egg-etage, and the spiles Is normally non- 
pathofenlc in all stages. A farm may be infested, with 
bont-tick, yet be free fsom heartwater Since the other 
common species are Innocuous, it Is hoped that by keeping 
down the bont-tick the disease may be stamped out. 

By no means the least inmrtant memoir In the series 
before ui is one by Mr. A. C Seward on the fossil flqpns 
of Cape Colony, forming part 1 . art. 1 of the fourth volume 
of the Annals The first section deals with the flora of 
the Uitenhoge senes, which is regarded as. of Wealden 
rather than of Jurassic age. The Stormberg, or upper 
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'<UvlBlon of the Karu, AorB^ on the other hend, is classed 
as Rhatlc, while the Ecca, or lower Karu, Bora is Identified 
with some iiart of the Permo-Carboniferous The latter 
concluilon, It may be mentioned, Is rendered practically 
certain by the recent discovery In Kashmir of Glossopterli 
below marine Permian itrata, as recorded In the report of 
the Grolog’ical Survey of India for 1909-3 The occurrence 
In the Ecca beds of Vereenlplna of SlgilLarla and other 
European Carboniferous types pouitB to a closer connection 
between Che South African Glossopteris Aora and the Carbon¬ 
iferous flora of Che northern hemisphere than exists 
between the latter and the Glossopteris flora of the Lower 
Gondwanas of India. The Ecca beds of Vereeniging 
appear (o be the equivalents of the Karharban beds of the 
Gondwanas Finally, although deprecating a precise 
identification, Mr Seward is of opinion that the Witteberg 
flora IS probably Carboniferous or Devonian—more likely 
the latter than the former. 

That BO much good work—both strictly scientific and 
economi^^should have been accomplished during and so 
soon after a great war is a hopeful sign for the future of 
South African biology R L 


EXPERIMENTS ON WHEAT 

T^ITHIN the last few years it has gradually been reoog- 
nlsed that, although our wheat-fields produce a large 
bulk of grain, it Is, ff used alone, unsuitable for the manu¬ 
facture of the light white bread now generally demanded. 
In consequence, increasing Quantities of the harder and 
more suitable wheats grown in Canada, the United States 
and other countries are imported yearly, and the price of 
the Inferior home-grown grain has fallen considerably. 
More or less concurrently with this greatly Improved 
methods of milling have come into vogue, and the farmer, 
perhaps not unnaturally, associates the two facts, and all 
too frequently blames die miller for his reduced margin of 
profit. A little closer examination of this complicated 
problem shows that the tendency for the last thirty years 
or eo has been for the yield per acre of grain to rise, 
and the quality, as estimated by the percentage of gluten 
present, to fali.^ 

Now In some way or other, precisely how we do not 
know, the capacity of wheat to yield a strong flour, or its 
" quality,” is bound up in this mysterious mixture of pro- 
telds grouped together as gluten, so that if the blame must 
be apportioned, it rests on those who injudiciously selected 
wheats for cropping power in preference to quality 
Meanwhile, such fine old varieties as Golden Drop, Red 
Lammas, and Nursery wheats are steadily being driven out 
of cultivation by varieties slightly superior in yield, but far 
poorer in quality 

The great importance of making the most of our home 
wheat-supply has been Insisted on time after time by the 
National Aeaociation of British and Irish Millers, and one 
of the methods they have suggested is to raise improved 
■trains of these good varieties, either by hybridising or by 
■election Experiments along these lines have been carried 
out for the last three seasons by the Cambridge University 
Department of Agriculture. In the first place wheats 
known to yield a good quality gram have been crossed 
together with the object of finding more vigorous races 
among the progeny of the hybrids Further, varieties 
selected from a collection of several hundreds for possess¬ 
ing such characters as a strong, resilient straw, a short 
period of maturation, and freedom from various diseases, 
have also been used as parent wheats 

So for it is early to pi^lct any results of technical value, 
but a number of results of scientific Interest have already 
been arrived at in connection with Mendel'a laws of Inherit¬ 
ance The flowers of wheat being autogamous are 
specially advantageous for such work, as Splelman's careful 
researches on wheat-breedrng, carried out without any 
previous knowledge of Menders work, have shown. Spiel- 
man has already recognised that lax ears, the lack of awns, 
velvety chaff, and red colour are dominant characters, 

^ Tbs figiixss an Rst gut la dstail in Glurd end IJndsi'i " 1^ Fromni 
SI sa llotttiin,’' p IDE (FsHs, isgj.) 
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while dense ears, the pretence of awne, gUbroue chall' and 
white colour are the oorreapondlng receesivi charaefeers. 

These results have already been am^y confirmed. 

Thus from croases between beardlees and benrded wbaatp 
the resulting hybrids have Invariably ahown the beardlese 
character, while their progeny have consisted of beamless 
and bearded forms in the proportion of three Co one- 
Similar reeults have been obtained on crotilng Ux and 
dense eared races, rough and smooth chaffed, and red and 
white, though In the last case It has so far been impoeelble, 
owing to bad ripening, to distinguish clearly enough 
between red and white ^aff to estaWeh their proportions. 

At the same time it has been shown that the sharply 
keeled glumes found in Trflicum tiirgidum, e.g. are 
dominant over the glumes with rounded bases occurring 
commonly in the varieties of T. oulgars^ that the my 
colour of glumes and pales is dominant over red and white, 
that broad leaves are dominant over narrow, and rough 
ones over smooAi, that certain groups of bristles on the 
ndgea of the stem which distinguish some varieties are 
dominant over the ridges without bristles, and that hollow 
stems are dominant over pithy stems. With regard to 
grain characters, the long and narrow type Is dominant 
over the short and round, and the red over white At the 
same time certain complications have been met with which 
will entail further investigation. Thus the rough-chaffed 
grey Rivet's wheat, when crossed with a amooth-chaffed 
white or red wheat, gives hybrids which vary considerably 
both in the roughness and colour of the chan, rome being 
almost glabrous and showing decidedly the red or white 
colour as well as the grey. The same Impure dominance 
of the rough chaff and colour is found la the following 
generation. Where other rough-chaffed wheats have been 
made use of in the place of Rivet wheat though this 
character has been purely dominant. 

Further, particularly among the progeny of the hybrids, 
there is a marked tendency for the various characters to 
become intensified. Medium lax, for instance, becomes very 
lax, the grey colour becomes almost black, and the red a 
deep brown At the same time, unexpected forms appear 
in this generation showing characters unrepresentra in 
either parent. The commonest of these, so far, has been 
a spelt-like wheat with peculiarly lax ears, thick glumes, 
and the typically closed aplkelets of T, Many^ of 

these exceptional forms are sterile—probably owing to im¬ 
perfectly developed pollen. 

These botanical characteristics are, however, of little 
importance technically, the farmer and miller bein^ con¬ 
cerned chiefly with the quality, yield, hardiness, time of 
ripening, susceptibility to disease, &c., characteristics, at 
present practically unexamlned, which one might term 
” constitutional.” 

The quality of the grain can, to a certain extent, be 
judged by the hardness and translucency of its endosperm, 
the poor starchy grain being eoft and opaque Accepting 
this as a guide, then, good quality is a dominant character, 
at all events so far as an examination of the first gener¬ 
ation of the hybrids goes The late ripening habit is also 
dominant over the early ripening habit As an example, 
T PolonicuntM ripening early in Au^it when sown about 
the middle of March, was crossed with Rivet wheat ripen¬ 
ing late in August when aututhn sown. The hybrid grains 
were sown on March 15, and produced plants which 
ripened their grain about the middle of September—simul¬ 
taneously wltlv Rivet wheat sown on the same date. 

Experiments on the susceptibility to disease ore also being 
carried out. This point Is being Investigated both with 
rusts and mildew, the two eerious wheat diseases, inoomuch 
as they are untreatable. For the purpose of the experiment, 
in 1901 Michigan Bronze and a wheat with the Michigan 
Bronze strain in it, viz. Red King, both liable to rust, 
were crossed with Rivet wheat, which is practically 
Immune Reciprocal crossea were made In each case. The 
following year che hybrids were the most badly rusted 
plants among the experlmeDial plote, and there was nothing 
to choose between the plants with Rivet wheat as mole or 
female Incidentally, then, It might appear to anyone who 
accepted Eriksson's views that In the cafe of Rivet wheat 
Q X Red King or Michigan Bronie (f, the so-called 
” mycoplaama ” nad reached the hybrid grain by way of 
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the geaerallve nuclei But 1| luch an interpretation 
imeiUo? 1 think not. 

On taaiyeetlng the plant! the grain wae found to be badly 
^Fhrdled, the Michigan Bronze croMei only producing three 
gnlne, none of which germinated. From about three 
&indrri grains of the Rivet and Red King crossee, two 
hundred and slaty plants were railed. The rust appeared 
on theae as early as March 16^ and by June 15 many plants 
were* orange-coloured even on the highest leaves. On 
counting out the plot, 78 plants were found to be free from 
dtoeM. 118 were slightly infected, and 64 were badly 
^tack^. By June 39 the epidemic seemed to be at its 
height, and a second count showed that the number of 
disease-free plants was reduced to 64, while 19j were in- 
feotsd, for Che most part badly. ^ 

Thsee figures seem to be too close an approximation to 
Che Mendeiian ratio of 1 ; 3 to be a mere accident, especially 
^en taken In conjunction with the results of the first 
generation. *nie susceptibility of wheat to the attacks of 
rust Is therefore a definite Mendeiian character 

If further researches should show that this capacity for 
redstlng the attacks of disease-producing fungi is in reality 
a tangible characteristic, the plant-breeder, at all events, 
wlU have definite lines to go upon in attempting to solve 
one of our most important a^lcultural problems, namely, 
dud of producing disease-resisting etralni. 

R. H Bipfen. 


FSOBABLE ERROR IN VITAL STATISTICS 

A PAPER on " The Degree of Accuracy of Statistical 
Data,” by Mr. Carl C. Engberg, has been published 
by Che University of Nebrapka. "This paper,” Mr 
Engbtfg tells us, ” 11 written as a protest against the un- 
neoeaaary refinement of statistical computations as carried 
out by the biometriciens of to-day ” Mr Engberg com¬ 
plains that the more ” prominent biometricians ” have 
worked with five or six figures when they might have 
worked with three or four with equally good results. He 
illustrates this by comparing Prof Pearson's work on 
enteric fever, published in 1^4, with a revision of it by 
himself using only three places of decimals He considers 
chat the one is as good as the other. He does not, how¬ 
ever, apply the test for relative goodness of fit of observ¬ 
ation to theory—Pfiif Mag , July, 1900—but discards it 
without examining the analysis by which it is reached, on 
the basis of a paradox that he has not been able to see 
through He appears to dislike the test because if 16,000 
observations are distributed in the same proportions In n 
groups as 1000 observations the former distribution shows 
a lower probability for the fit than the latter, if the same 
curve be used in both cases. This, however, must be right. 
16,000 observations should give a result nearer a smooth 
curve than 1000. The percentage error has been discarded 
for years by trained biometricians, it was merely a 
temporary modus vivendi. 

As to the use of a greater or less number of decimal 
places, to those who work with mechanical calculators the 
number is practically indifferent, and to trained computators 
even a 7 or 10 figure table of logarithms is hardly slower 
in use than a 4 or 5 figure table. But are the decimal 
places when reached worth having^ Very often not, very 
often they are. Mr Engberg seems quite incapable of 
distinguishing between the two classes of cases. The only 
means of testing is to consider the probable errors of the 
results. The theory of the probable errors of the constants 
of frequency curves was not given until 1B9B, and it was not 
possible to say in 1894 how many places of decimals were 
or were not necessary. Mr. Engberg appears to think that 
because vital statistics are tabled to one or even four year 
units, It is Impossible to ascertain the values of constants 
to two or three decimal places of those units lie states, 
vaguely, that " the constants cannot be more accurate than 
the data upon which they are based ” He might well have 
asked the American actuaries for their views on this point I 
Practical men do not work to 6 or 10 figures for the mere 
pteasure of it, and in the particular case cited by Mr. 
Engbergn-” Makeham's e ”—we hav4 a constant which 
1 Ona plant swiooksd. 
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has often to be raised to the fiftieth power I Does Mr. 
Engberg believe that the mean age at death of n population 
of fteveral millions, classified solely by year of ago at death, 
cannot be found to less than the rough >par whiih is the 
basis of the grouping^ 

Mr. Engberg says that his ” paper has nut been written 
in a fault-finding spirit by u dptraitor of the new science 
of biometry, but by a teacher of the science ” It seems a 
pity that Mr Engberg should not have studied either the 
history or literature of the science he is teaching, or, 
apparently, have received a training in mathematical 
statistics. In the former case he would have known that 
the method he suggests on p 9 has been long in use (Yule, 
Proceedings of Royal Statistical Society, vol lx , part iv , 
ifi97)i ana the inner meaning of tables of powers for testing 
the last column of high moment tables would have been 
obvious to him. In the latter case he would have made a 
valid criticism of over-many decimal places by simply show¬ 
ing that they gave results beyond the probable error of the 
constant involved, or did not improve the goodness of fit 
as tested by a legitimate method We are doubtful whether 
the growing practice of appointing teachers of biometry In 
the American universities without preliminary training is 
really helping the science forward. It leads, it is true, to a 
multitude of biometric papers, but very few of these are of 
permanent scientific value 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

Oxford —On Thursday, November 19, an election took 
place of great importance in relation to the advancement of 
the study of mental science in Oxford—that of Dp. W 
MacDougall to the readership in psychology founded some 
yiurs ago by Mr Wilde The first reader was Mr Stout, 
the well-known editor of Mind, who last summer resigned 
the Oxford appointment for a professorship at St Andrews. 
His successor will no doubt follow in Mr. Stout's footsteps, 
but those who appreciate the value of the experimental 
method in psychology confidently anticipate that oppor¬ 
tunity will now be given for this study in Oxford Dr 
MocUougall has himself approached the subject from the 
ex|.crimcntal side, and is the author of very important re¬ 
searches on the physiology of the nervous system, among 
which those relating to the theory of colour vision may 
be taken as examples As a member of the Cambridge 
Anthropological Expedition to Torres Straits and Borneo, he 
conducted experimental researches on the mental pro¬ 
cesses of savages, which aflord substantial evidence of his 
power a% an investigator When to this it is added that 
ii<3 IS no less a master of the older methods than of the 
new, and is regarded as a man of power alike by physio¬ 
logists and by philosophers, the university may well be 
congratulated on so valuable an accession to its intellectual 
forces Against any regret that may be felt that the new 
reader is not an Oxford man, the fart may be set off that 
one of the most successful pnd influential of American 
experimental psvchologists—Prof I itchener—received his 
training in both sides of the subject at Oxford 

Cambriixie.— Dr. Hobson, F R S , has been appointed 
the first Stokes lecturer, and Dr Baker, F R S , the first 
Cayley lecturer, in mathematics 
An Isaac Newton Studentship of aoo/ a year for three 
years, for research in astronomy and astronomical physics, 
will be vacant in the I.enl term, 1904 Candidates must be 
bachelors of arts under twenty-five years of age Applica¬ 
tions are to be sent to the Vice-Chancellor by January a6. 

The degree of D Litt. is to be conferred honoris cotisa on 
Prof. Thdophile Homoll^ member of the Institute of 
France, director of the French School of Athens 
Prof Woodhead, Mr J E Purvis, Dr. Tatham, Dr. 
Lane Notter, and Dr R D Sweeting have been appointed 
examiners In State medicine for the diploma In public 
health. • 

The scheme for the establishment of a geogrophical 
school and the institution of a special examination in geo- 
rophy and a diploma in geography will be submitted to 
enate for adoption on Deiemt^r 5 
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PaoF. WiLUAM t. DunANDj professor of rnsrine engineer¬ 
ing, has him ajipointed acting director of Sibley Coltoge, 
Cornell University, In succession to the Iste Prof. Thuilum. 

Da. Monais W. Travbrs has been appointed firofessor of 
chemistry in University College,'Bristol, In succession to 
Prof. Sydney Young, F.R S. Dr. F E. Francis, lecturer 
in chemistry, has been promoted to the rank of assistant 
professor In the college. 

SpRAKino at Limerick last week in distributing prizes to 
the pupils of the Municipal Technical, Science and Art 
Schools, ^Ir*^ Horace Plunkett remarked that the whole 
country had now taken up the work of technical education 
with a quickness, receptivity, and responsiveness which he 
was told by educational experts had not been witness^ 
In any country under similar economic conditions, and in 
eo short a time. There was now scarcely a corner of 
Ireland where the people were not showing an anxiety and 
prattiral interest to take up a scheme which had been in¬ 
troduced under the auspices of the Department of Agrl- 
cullure und Technl:al Initrjction. 

In the course of an address at Liverpool on Saturday last 
Sir Philip Magnus remarked that our very existence as a 
nation depended upon our continued educational advance 
There was a atartllng contrast between the liberal expendi¬ 
ture in America and Germany upon specialised university 
research and the small sums spent here. This country had 
little to learn from the method of teaching in American 
schools, but what we could and must learn if we were to 
recover lost ground was a changed attitude towards educa¬ 
tion itself Few manufacturers m this country yet realised 
the economy and industrial advantages of attaching to their 
worka Intelligence departments staffed with scientiric ex- 
pa^|i* tHe was glad to say, however, even in this respect 
the outlook was improving, and there were many signs of 
brighter days in store 


SOCIETIES AND ACADEMIES 
London 

Royal Society, November 19.—" 7 *lie Sensalion of Lieht 
produced by Radium Rays, and its Relation to the Visual 
Purple " By W. U. Hardy and H K Andoraon. 

When a few milligrammes of radium bromide are brought 
near the head in the dark a sensation of diffuse light is 
produced^ The authors find that this is not due to any 
direct response on the part of the retina, the optic nerve, or 
the brain, but to a fluorescence of the tissues of the eye¬ 
ball, notably of the lens and of the retina itself, excited by 
the ja and y rays. 

The visual purple of the retina is not bleached by any 
of the radium rays 

The authors point out In passing the peculiarly high 
opacity of the eyelid to the rays, as compared with the skin 
of other parts of the body. 

V Physical Society, November 13 —Dr. R T Glazebrook, 
F.R S., president, In the chair.—Sir Oliver J, Lodgo read a 
paper on means for electrifying the atmosphere on a large 
scale. Twenty years ago the author was engaged with Mr. 
J. W. Clark on on investigation of the dark spaces seen 
near hot bodies placed in illuminated smoke. The existence 
ol these dust-free spaces was discovered by Tyndall, and the 

? henoincnon had been investigated by Lord Rayleigh 
^ndall worked with high temperatures, and attributed the 
effect to the burning of the dust near the hot body Such, 
however, cannot be the case, as the spacea exist when in¬ 
organic dust, such as oxide of magnesium. Is used. The 
conclusion at which Messrs. Lodge and Clark arrlvefl (see 
PhU. Mag , 1&84) was that the result was due to an aHrlal 
bombardment from the hot wire which drove the particles 
away, and they tried the effect of electrifying the hot body 
to see if there was any modiffcatlon of the dark space A 
new phenomenon was discovered, the whole of the dust 
being driven to the sides of the con taming vessel This 
uperiment was shown by the author at the British Associ¬ 
ation meeting In Montreal in 1884, and subsequently, on a 
largei scale, at the Royal Inatltution. In the latter experi¬ 
ment two pieces of wire gauze, connected to the terminals 
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of an electric machine, were placed cmposlte each other in 
a tmoke-fllled chamber, through which a current of smoke 
was slowly passing. Upon electrifying the plates the smoke 
ceased passing, the dust particles cohered, hovered in the 
air, and were either driven to the sides of the chamber Or 
fell to the bottom In the case of mist, electrification of 
steam in a bell jar converted It Into fine rain. It S|Wna 
therefore possible that rain might be produced by thorelec- 
trlficatlon of a cloud. Sir Oliver Lodge has tried at 4 Jver- 
pool to dlqverse fogs by dlacbwging elechrlOlty into them. 
For this pumse a large mast was erected on the roof of tho 
University College buildings. It terminated In a btindje bf 
points, to which electiiclty was conveyed from n Wlmdiurat 
machine by a wire supi^ted by specially constructed in¬ 
sulators. In order to drive electricity from a point far re¬ 
moved from a surface a high potential ia necessary,and 
sometimes a large gas flame was used to supplement the 
points. Upon one occasion Ihe discharge of electricity from 
th <3 flame was sufficient to keep a clear space of 50 or 60 
yards radius in a dense fog. The author had hoped to 
induce the Mersey Dock Board to try the principle on a 
large scale, having a senes of positive discharges on one 
side of Ihe river and a series of negative dischargea on the 
other; but he felt a certain reluctance in recommending the 
methc^ to practical men so long as it was necenary to 
derive ihc current from a Wimshurst machine. A dynamo 
would be a more suitable generator If ft were possible to 
gel a sutficiently high potential The way out of the diffi¬ 
culty is lo rectify a high-tension alternating current, and 
Sir Oliver Lodge has for some time been considering the 
possibility of doing this by uliUsing Cooper-Hewitt mercury 
lumps. A study of these lamps has led him to believe that 
their rectifying power is much assisted by the outside 
me.allic coatjng which surrounds the mercury electrode, 
and which is connected to the positive terminal of the lamp 
fn order lo rectify an alternating discharge, four lamps are 
si arranged in the form of a quadrilateral that, when the 
leads from the terminals of an alternating transformer are 
connected lo two opposite corners, two unidirectional 
currents are obtained from the other corners Experiiucnti 
have been made at Birmingham by sending the current from 
a high-frequency alternator (3000 ^ per sec) through the 
primary of an Lnduction-coil and connecting the terminals 
of the secondary to the rectifiers Ihe length of Ihe rectifird 
spark lan be increased by putting a number of lamps in 
spiles in each arm of the quadrilateral arrangement Sir 
O'lver Lodge performed an experiment at the meeting to 
show the dissipation of fog by electrification The current 
from (in alternator was passed through the primary of a 
coil and the terminals of the secondary connected to the 
rectifiers, twelve lamps In all, three In senes in each arm 
This arrangement la capable of giving a rectified spark a or 
3 inches long, the unidirectional nature of which can be 
proved by passing it through a Crookes or a Rdntgen tube. 
Some magnesium Wire having been burnt under a large 
bell jar to fill it with a cloud of magnesium oxide, the jar 
was then illuminated by the light from an electric lamp. 
Passing through the base-plere upon which the bell-jar was 
placed was a conductor which terminated in a point inside 
the jar. When the terminals between which the rectified 
discharge was passing were separated and the other end 
of this conductor was joined to one of them, the electricity 
streaming from the point into the clouded atmosphere caused 
an Immolate deposition of the magnesium oxide.—Sir 
Oliver Lotfga also described an arrangement for driving 
mercury pumps, designed by Mr. 13 . Davies and himself. 

Chamlcal Society, November 5.*—ProC W. A. Tilden, 
F.R.S., president, in the chair—^Tne following papers were 
read:—^The reduction of hydrazolc acid, by Mr W. T 
Oooka. The products were hydrazine and ammonia In 
place of the expected cyclic nitrogen hydride.—Preliminary 
note on the viscosity of liquid mixtures, by Messrs. A. E. 
Dunatan and W. H C. OMiiiiwCf. The viscosity curve 
of a mixture of two non-assoclated liaulds is a straight 
line, of a non-associated with an associated liquid, a line 
convex to the axes, and of two associated liquids, a floe 
concave to the axes.—Contribution to the study of the 
reactions of hydrogen peroxide, by Mr J. MoLMhiaii. 
The evolution of oxygen Induced by the addition of solutions 
of hydrogen peroxide to acidified solutions of potossluni 
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bichromate or permanganate ia not quantitative. Man- 
ganefe dioxide react! with hydrogen peroxide oidy in 
presence of sulphuric acid, and even then the reaction is 
incomplete.—The constitution of certain silicates, by Mr. 
C- •ImmeiHfai The results obtained in a series of reduc¬ 
tion experiments made on metallic silicates indicate that in 
cofiijj^ex eDfcates the silicon atoms are attached to each 
other;'and each to two atoms of oxygen, the unappropriated 
oxygen aitoms being those by which the metallic oxides are 
att^he^. stllca compUin-^^^-Constitution of chrysophanic 
mid m 'emodlnk hy Messrs. H. A. D. Jowott and C, K. 
PwtfiM Chrysophanic acid is shown to be 5 8-dihydruxy- 
i-methylanthraquinone, and emodln either a 5 8- or 
3:5; 8-trlhydroxy-i-methylanthraquinone —Conductivity of 
suMances dissolved in certain liquefied gases, by Messrs 
D. D. It—!• and D. Molntoahi The conductivities of 
solutions of a number of substances In liquefied hydrogen 
chloride, bromide, iodide, sulphide, and phosphide have been 
determined.—The behaviour of metallic oxides towards 
fused boric anhydride, by Messrs C. H Burgoae and 
A. Hon.—Note on some reactions of vanadium tetrachloride, 
by Mr. D D gtowlw. A description of the results obtained 
by the use of vanadium tetrachloride as a chlorinating and 
condensating agent in the synthesis of organic compounds — 
Studies on comparative cryoscopy, 1 , the fatty acids and 
their derivatives in phenol solution, by Mr. P W 
Robwrt—n. It Is shown that the rate of association for 
fatty acids (normal) rises and falls as the series is ascended, 
and Is influenced both by the nature and position of a sub¬ 
stituent,—Vapour pressures of sulphuric acid solutiofis, by 
Mr B C Surt.—Additive compounds of sym-trinitro- 
benzpne and alkylated arylamines, by Messrs H Hibbart 
find J J Sudboroygh.—Interaction between chloric and 
hydnodic acids, by Mr J MdOrmoi A study of this re¬ 
action, and especially of the rate at which it progresses — 
3 5-DichIoro-i ■ I a-tninethvl-^^^-dilivdrobcnzene A cor¬ 
rection, by Mr. A W Or—al«v. Ihis compound is now 
shown to be the corresponding derivative of unreduced 
benzene —The estimation of hydroxy lain me, by Messrs 
H. O Jon— tind F W Oarpantar, The method is based 
on the reduction of alkaline copper solutions by hydroxyl- 
uininc —A study of the isomerism and optical activity of 
quinquevalent nitrogen compounds, by Mr H O Jonaa* 
A number of derivatives of the type N H R'R'^X have been 
prepared, but from these no optically active isomerides 
could be obtained —^The influence of various substituents on 
the optical activity of tarlramide, by Messrs P F 

FranNIand and A glator.—-The influence of cyclic radicles 
on optical aitivity, tartanc-ar- and ac-tetrahvdro-fl- 
naphthylamides, furfurylamide and piperidide, by Messrs 
P F Frankland and E Ormared, Part of a systematic 
examination of the relationship between rotation and 
chemical constitution of optically active substances —The 
rotatory power of maldiamidc, maldi-n-propylamide, and 
maldibenzylamide, by Mr J MeOraa.—Further experi¬ 
ments with phosphorus sesquisulphide, by Mr E- G 
Oiapton. The results of the application of Mitscherlich's 
test to specimens of phosphorus sesquisulphide which had 
been exposed to air under various conditions were given. 

Royal Astronomical Society, November 13.—Prof 
H H Turner, F.R S., president, in the chair—Mr P H 
Oewrall read a paper on errors In the moon's tabular longi¬ 
tude as affecting the comparison of the Greenwich meridian 
observations from 1750 with theory —The —tranomar 
Regal read a paper on the large sun-spots of October and 
Neveniber, ana the assoefated magnetic disturbances, and 
exhibited photographs of the sun-spots taken at the Royal 
Observatory, and of the magnetic tracings, showing the 
most considerable disturbance to have been on October 31 — 
Mr. Nowall showed and dcKribed a series of fine spectro- 
hellographs of the great spot^oups, taken by Prof. O E 
Haia-—Mr. Nawbagln showed photographs of the 
November sun-spots.—Spectroheliographs of the spot-groups 
taken on October 9 and 31 In K light by Mr. Ivarali—, 
showing the flocculent masses of faculm surrounding tne 
■pots, were also thrown oa the screen.—Dr. L—hgar con¬ 
sider^ the correspondence of magnetic storms wLih aolar 
prominences was more marked than with sun-spot!, and 
pointed out that magnetic dliturbbnces become more decided 
oa the prominences approach the poles.—Father RldgfF—voe 
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directed attention to the work at Stonyhurst, and to Ua 
coiujlusion that sun-spots are not the cause of magnetic 
dlsrarbances, but that both phenomena have a common 
cause —Father Sldgreaves then read a paper on a spectro- 
graphic study of 19 Lyra at the Stonyhurst Observatory: 
he exhibited slides of a series of spectra taken at different 
dates, and explained his theory of the changes in the light 
of the star —Prof Turnor gave an account of a method 
of photographing the moon with the surrounding stars, the 
results of which appeared very promising. In" order to 
reduce its light the moon was covered by an opqque screen, 
in which was a slit, the screen was drawn^slowly across 
the plate, and a sufficient exposure thus given, while 
Images were obtained of stars down to about the ninth 
magnitude—Many other papers were taken as read, 

Cambridge 

Philosophical Society, November 9 —Mr. A C Seward, 
vice-president, m the chair,—Exhibition of living Gongylus 
gongyloides, a floral mantis, by Captain C E Wllllama. 
^he insects exhibited show the pupal or nymph stage in 
the development of this mantis. They were hatched from 
the egg alrout January 18 of this year, and in the ordinary 
course should have attained the imago or winged state at 
the end of October Development appears to have been 
arrested by the unsuitable climate of England, and by loss 
ot appetite under conhnement '| he floral mimicry is 
elTrcted by the foliaceous expansion of the prothorax around 
the insertion of the front pair of legs. Ihis expansion is 
roughly diamond or oval shaped, and on the under side is 
ol u bright azure blue tipped with rose purple at the angles 
and margins, in the centre of this disc is a deeply pig¬ 
mented black spot of triangular shape. The front pair of 
legs are held closely folded together in the fropt of the 
coloured disc Ihe azure coloured disc resembles a'small 
flower, and the black spot niinucs the tube of a corolla 
The attitude adopted by the insect when ut rest and intent 
on catching its prey is an inverted position below a leaf or 
spray of leaves, the coloured side of the prothoracic disc 
being turned to the brightest light available Insects, 
especially butterflies, are re.idily attr.iLled by the floral simu¬ 
lation. I he hinder part of the prothorax is drawn out into 
a long stalk and coloured a light green, enhancing the floral 
resemblance The rest of the body is shaped and coloured 
to resemble a bunch of dead leaves, and is practically un- 
djscernible amid it 9 naturnl surroundings 1 he insects ex¬ 
hibited were brought from Rangoon —Expuimenls in wheat 
breeding, by Mr R if Bfftan (see p qz) 

Paris 

Academy of Sciences, November 16 —M Albert Gaudry 
in the chair —A new method of preparation of argon, by 
MM H MolaaM and A RlBsut. 'ihe argon is prepared 
in four stages, the first three of which, the removal of 
oxygen from the air by heated copper, concentration by 
passing over a mixture of lime and magnesium, twice, arc 
identical with the processes worked out by Sir \V Ramsay 
and i..orU Rayleigh In thu fourth stage the gas, after 
passing over a lime-magnesium mixture, is treated with 
pure metallic calcium at a dull red heat Since cakium 
forms a hydride stable at 500** C , this removes at one uper- 
ation the last traces of nilrogen and hydrogen The 
apparatus produces one litre of pure argon in twelve hours 
—Mr G W Hill was elected a correspondant in the section 
of astronomy in the place of M, Schiaparelli, elected foreign 
associate.—On the analylical nature of the solutions of 
certain partial differential equations of the second order, by 
M. S. BarnatRln.— On the use of the Schrader tacheograph 
in hydrographic work, by MM F. Behimtfor and Ch 
BBUBn—ln.— On the extraction of oxygen by the partial 
liquefaction of air, by M. (leorges Glautfa. A method is 
desrnbed in which only a portion of the air is liquefied 
at a low pressure, and this liquid, with any prellmlrtary 
evaporation, gives a gas containing ga per cent, oxygen, 
the apparatus giving about 35 cubic metres of this per 
hour —^The measurement of very small angles of rotatTon, 
by M Marcel Brlllouln. Between the two Nlral prisms 
is introduced a thick plate of Iceland spar with parallel 
facea, cut at 45" to the axis, a half-wave plate, at 45" 
to the principal sections of the qiar, and a second plate 
of Bpor similar to the first It Is possible to measure to 
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a half-wooad, of arc with thii arrangement.—On the deter- 
flifnation of mamma and minima of tranapareni*y, by 
OMilohok A modlAcatlon of the Gwy a^troidmt^ 
meter. In which the two Niooli are^ replaced by a rotating 
dlac, partly cut awav in seetori —Some remarki on the 
magnetic storm of October 31, by M. Em MarehafNl. 
The author concludes that during magnetic storms the 
currents disturbing the earth's Acid are situated at least 
partially in the upper regions of the atmosphere. The 
magnetic storm coincided with the passage of an Important 
group of Bun^epots across the central mecidian -^n a 
rigonpus separation af'|he rare earths, by MM. O. Urbaln 
and H. LMombm Ay the addition of the double nitrate 
of magnesium and bismuth to the mixture of double nitrates 
of rare aarths, each earth has as its only Imnirlty bismuth, 
which is readily removed, instead of another rare earth 
The meth^ has been applied with success to mixtures of 
samarium and gadolinum —On kermes mineral, by M. J 
■ougault- —On the acetylenic ketones, a new synthesis 
of the Isoxazola, by MM Ch Mourwu and M BrMhln. 
Ketones of the type of acetyl-phenyl-acetylene react quanti¬ 
tatively upon hydroxylamlne, giving isoxaxols.—On the 
retrogradatlon of starch, by M L MaquonM. The 
retrogradation is favoured by lowering the temperature 
and by the presence of minute amounts of mineral acids.— 
The inAuence of the nature of the external medium on the 
organic composition of the plant, by MM. Alex. miMrt 
and E Ohaimbwt. —On the relation between the luminous 
intensity and energy of assimilation in plants belonging 
to different biological types, by M Fr Wole.— On the 
structure of the cotyledons and the disposition of certain 
adventitious roots In young labiate plants, by M Kdne 
Vlguori—On polymorphism in nitrates, by M Fr£d 
Wqtlafliti—On some analogies of geological fades 
betstfean the centra^ zone of the eastern Alps and the 
internal zone of the western Alps, by M Pierre Pormlor. 
—On artesian wells, by M. D. PAntAviolll. A consider¬ 
ation of the InAuence of the pressure exerted by the rock 
mass upon the subterranean sheet of water upon the well 
level.—On a new fossil-bearing level in the Keuper beds, 
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tJ{$ REFORMATION OF THE TEACHING OF 
GEOMETRY. 

ElvtH^Mfry Oaometry ', Practical and Thteratieal. By 
C, Wlflcheiter College, and A. W. 

\ Harrow, Pp. xi+ 355 * (Cam- 
Ity Pressp 1963.) Price 35. 6d. 
tfy for Schools. By S. Barnard, M A., 
J. M. Child, B.A., Technical College, 
;vl+si4. (London: Macmillan and 
,) Price 4J- 6d. 

E IGHI* ydi^iOgo the writer of this review, when 
publishlog a small book on geometry for the 
use of pupils ofeigbt or nine years of age, was assured 
by many friends that the attempt to get rid of Euclid's 
Older and language was a hopeless one, and that, even 
if it wer^ successfulp the foundations of all logical 
thought in England would be destroyed. Against a 
strong conservatism Itlseemed vain to point out that 
the great developments 6f modem geometry were made 
by European mathematicians who were not brought 
up on Euclid The question had been tackled before, 
but with no success. When, however, the British 
Association and the Mathematical Association 
appointed committees to grapple with the matter in 
earnest, the victory of reform was assured The 
former body thought it wise to lay down generalities, 
while the latter went Into such minute details as to 
the course to be pursued by teachers, and the proposi¬ 
tions which should be Included in school instruction, 
that it has been possible to embody its recommend¬ 
ations in definite systematic treatises, such as the two 
excellent works the titles of which are quoted above. 

That some recognised order of deduction must be 
established is a fact which is forced upon anyone who 
has to perform the part of an examiner, more 
especially for the public sendee, and the fact that there 
is a close agreement, not only in method, but in order, 
between the two works before us shows that the dilii- 
culty of dethroning Euclid is quite imaginary. 

Each of these books is a vigorous protest against 
the extraordinary contention which we have sometimes 
heard, that " you must make bad figures in geometry 
so that the logical faculty of the pupil shall receive no 
assistance from them." Rule, compass, set square, 
and protractor are now the tools with which the young 
pupil begina hit acquaintance with this subject; and 
we venture to say that, under the new system, the 
typical acboqlbqy will change his attitude of repug¬ 
nance lo " that beastly Euclid "; the subject will 
actually beoofhe popular. 

The work of Messrs. Godfrey and Siddons begins 
with fifty-nine pages of " dt|ferimental ^epfnetry," m 
which the pupil is taught to draw varldiis figures by 
the use of scales, compasses, There is no form^ 
Hat of dafimUansi the definitions are given as they- 
are requii^. 

Messri. Barnard ahd Child open with a list of 
definitional ttacfa' of which, however, ia Illustrated $y 
a good deaf figure^ and thefi, follows part ii, of the 
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book, which Is " practical," and occupies 324 pages. 
This U occupied wholly by constructions, and many of 
these^mstnictions are to be taken In conjunction with 
corresponding theoremsh to which the pupil is duly 
referred In part ill. of the book, which is " theoretical," 
It must not be supposed, however, that part il Is 
merely constructive—that is, that the pupil is directed 
to perform certain operations without understanding 
the reason The constructions are, almost invariably, 
accompanied by a justifying proof, ^d the whole 
collection seems to be exhaustive. Here the nature of 
an envelope is also explained, and a few examples of 
the drawing of envelopes are given. 

Under the head of constructions we find also the 
definitions of the trigonometrical functions, and some 
constructions founded thereon, so far as one angle is 
concerned. There is also a section dealing with the 
displacement of a lamina in its own plane, and the 
nature of the instantaneous centre of rotation. It is 
needless to say that the plotting of figures on squared 
paper and the measurement of areas thereby occupy 
a fair space In this section. The principles of folding 
and superposition, also, are largely employed as a 
means of proof. There is no doubt that in this work 
of Messrs. Barnard and Child the teacher will find 
every requisite for the modern teaching of geometry, 
including a very large number of illustrative examples. 
The collection of all construction propositions into one 
large section by themselves is the main difference 
between the two works before us. 

In the work of Messrs. Godfrey and Siddons the 
constructions appropriate to each branch of the subject 
form a special section in that branch; thus construc¬ 
tions relating solely to triangles are taken together in 
the part of the book dealing with congruent triangles, 
those relating to circles in the part dealing with 
circles 

There is a remarkable similarity of procedure in the 
theoretical or deductive portions of both works. Each 
begins with the discussion of angles at a point, than 
follow the treatment of parallel lines, ahgles of a 
triangle and external angles of a polygon, congruent 
triangles, inequalities (1 e. of sides and angles of a 
triangle) and parallelograms, closely followed in each 
work by the discussion of areas. 

Messrs. Godfrey and Siddons adopt the invariable 
plan of accompanying each proposition with a large 
series of examples and applications. Sometimes we 
come across a well chosen practical example calculated 
to enlist the interest and sympathy of the yOung pupil 
—such as the application of a simple case of congruent 
triangles to the finding of the breadth of a river, ot 
which a figure is given The work IS a charming one,^ 
marked by great simplicity. 

Squared paper and the plotting of coordinates find 
also ample space in this book. Geometry is supposed 
to have arisen from the necessities of land-surveyors, 
but any such mundane connection has been so long 
vered that wo find ourselves astonished when wr 
actually see (p. 180) an irregular figure plotted and its 
area estimated by a process of give and lake—and this 
In Che midst of some of Euclld’e propositions, tool 
Truly the times hafe altered tmpidly—a still further 
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proof of which fact is furnished by the liberty which 
each of these excellent works takes with Euclid's Prop. 
19, Bk. vi —" similar triangles are to one another in 
the duplicate ratio of their homologous sides ’*— 
mysterious but high-sounding to countless generations 
of schoolboys. Here it is, in identical words in both 
books, " the ratio of the areas of similar triangles, or 
of two similar polygons, is equal to the ratio of the 
squares on corresponding sides," brought down to 
definiteness qnd intelligibility at last! 

'fhere are certain time-honoured propositions in the 
treatment of which teachers will take a special interest, 
and none more prominent than Euclid's Prop, i of 
Dk. vi Messrs Barnard and Child prove it by 
assuming that the bases of the triangles are multiples 
of some common length, while Messrs Godfrey and 
Siddons (p. 175) treat it as a mere result of the fact that 
the area of a triangle is half the product of a base and 
the corresponding perpendicular—both proofs, ol 
course, resting on the same ultimate assumption. In 
justification of such proofs it may be said that no useful 
purpose will be effected by an early discussion of in- 
commcnsuroble quantities 

There arc many things—such, for example, as the 
constancy of the product of the radii vectores from a 
fixed point to a circle, the nature of o tangent as a 
limiting position of a chord, &c —m which wc have an 
agreeable and useful variety of treatment in these two 
works, but the limitation of space renders further 
reference to them here impossible. 

G M MrNcnm. 


" SEAfl^DAKWINlAN '' SPECULATIONS. 
Doubts about Darwimsm By a Scmi-Darwinian 
pp. vI+115 (London . Longmans, Green and Co , 
1903 ) Price 3^ 6 d 

HE preface of this work informs us that its author 
h.as endeavoured to conform strictly to the prin¬ 
ciple laid down by Lord Kelvin, as follows —" If a 
probable solution, consistent with the ordinary course 
of nature, can be found, we must not invoke an 
abnormal act of Creative Power " Unfortunately the 
" Semi-Darwinian's " practice is not in accord with 
his profession Whenever he meets with a problem in 
evolution which appears to him inexplicable on the 
lines of natural selection, so far from seeking for "a 
probable solution, consistent with the ordinary course 
of nature," he resorts at once to the intervention, by 
a direct creative act, of " a Being possessing intelli¬ 
gence, intention and power." This is bad science, and 
we much doubt whether it is good theology 
Opinions have differed, and will doubtless for a long 
time continue to differ, as to the extent of the influence 
of natural selection as a factor In evolution. Darwin 
himself, as is well known, thought that its operation 
might be supplemented by that of the factors adduced 
by Buffon and Lamarck. Whether in view of the in¬ 
crease of knowledge since Darwin's day, and of th^ 
numerous cases of difficulty which have lately been 
satisfactorily explained on the basis of natural selec¬ 
tion, he would have been led to discard those hypo¬ 
theses that involve the hereditary transmission of 
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acquired characters, U is, of course, impossible to 
say. But it certainly seems probable to those workeirs 
in whom the Darwinian tradition is strongest that 
their leader, were he living now, would attribute more 
rather than less importance to his distinctive principle 
of natural selection. However this may be, the fact 
remains that if by " Darwinism " be meant the natural 
selection of " accidental " variations, the doubt as to 
its claim to be the sole factor In evolutloh is a doubt 
that was felt by Darwin himself. Henoekwa^demur to 
the title of the present work. ? ^ 

A matter of greater importance W, the author's 
attempted demonstration of the imp^slbility of eXp 
plaining certain phenomena on Darwinian principles. 
It is true that some of the facts he adduces have been 
felt as difficulties, but not, as a rule. In the way that 
he supposes To answer his objections point by point 
would be lost labour, for he shows on almost every 
page that he is unacquainted with the conditions of 
the problem. IIis remarks on the subject of vision, of 
roproduetion, of embryolo'^v, to take a few instances, 
arc those of a disputant who hes entered the lists with¬ 
out the necessary equipment. Argument with such an 
opponent is unprofitable As an example of the failure 
of the " Semi-Darwinian " to master the present-day 
aspects of the subject, we may take his treatment of 
the caterpillar and beetle-stabbing instincts of Sphex 
and some other genera o' fossoriul Hymenoptera He 
quotes Romanes’s expression of a desire for further 
investigation of the facts, but appears to be quite un¬ 
aware that the need has been to a great extent sup¬ 
plied by the labours of two industnous and accurate 
naturalists in America, who have put an entirely new 
(omplexion on the case as it was known to Dnrwln. 
Wc have no wish to detract from the merits of so 
zealous and patient an observer as Fabre, to whose 
writings those who have discussed the habits of Sphex, 
Ammophila, and their allies have generally been in¬ 
debted for their facts, but it is impossible to study the 
recent work on the subject without recognising that 
Fabre's inferences arc sometimes unwarranted. Even 
before the new facts had been brought forw^ard by 
(j and E Peckham, the difliculLies of explanation on 
the lines of natural selection, though great, did not 
seem insuperable; they may now be said to have dis¬ 
appeared 

But it is not only on such points of detail as the 
foregoing that the author shows his absence of qualifi¬ 
cation for dealing with the modern phases of the 
evolutionary problem. Tq say nothing of other 
omissions, the whole serltt of considerations specially 
associated with the names of Baldwin* Lloyd Morgan 
and Osborn is entirely ignored by hihii nor does he 
give any sign of being acquainted with, rec^t views 
on the subject of heredity. In short, as an attack on 
the adequacy of natural selection, his book, besides 
being ineffective, is hopelessly belated. 

Supposihg, however, that the author’s strictures 
were well founded; that he had really contrived to 
point out certain stages in the evolutionary process 
which are not, and apparently never can be, explained 
on the basis of natural selectlon^what then ? Surely 
in accordance with his own canon his next step should 
be to search for some other naturml cause of HbM 
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phenomena that baffle him. To fly at once to the 
hypotiieais of direct intervention ” by a higher In¬ 
telligence is as much as to say that a science of life 
h Impossible. It Is not our province to enter into the 
theological aspects of the matter; we would only re¬ 
mark that the author’s language on this head appears 
to us to be a curious instance of survival from a bygone 
epoch. When, as in the eighteenth century, deistic 
conceptlqni oF nature were rife, the idea of “ inter¬ 
ference or " intervention " rose easily enough in the 
minds of devput persons The only alternative seemed 
to be the complete banishment of the Deity from his 
universe. But in so far as deism is discredited by 
evolution, its correlative notion of " interference ” 
must share in that discredit; and it is, to say the least 
of it, somewhat surprising to find the idea revived in 
the supposed interests of religion by one who, like the 
" Semi-Dnrwinian," professes neither to ** question the 
general doctrine of evolution ” nor to desire to dis¬ 
turb the position of the ' Origin of Specks ’ as an 
epoch->making book *' FAD. 


WATER SUPPLY, 

Water Supply, A Student's Handbook on the Con- 
dtHons Governing the Seleeiwn of Sources and the 
Distribution of Water By Reginald E Middleton 
Pp ix+[68 (London Charles Griffin and Co, 
Ltd , 1903.) Price 8f. 6 d net 
HE provision of a pure and ample water supply is 
constantly growing in importance with the de¬ 
velopment of sanitary science and the rapid increase 
of the population m ritie<ii and large towns; whilst 
adequate and unpolluted sources of supply have to be 
sought at greater distances away, and m a country of 
limited area, such as England, will before very long 
become difficult to obtain, yielding sufficient quantities 
of water to meet the growing requirements of the in¬ 
habitants. Accordingly, water supply has within 
recent years become one of the most universally needed 
branches of engineering, whereas increasing difficul¬ 
ties are encountered in the execution of the requisite 
works. The enhanced value and interest therc'by (on- 
ferred on works providing supplies of water, havi 
naturally led to the publication of several books on 
the subject in the last few years; but the present book 
differs from its more elaborate and comprehensive pre¬ 
decessors, in dealing witji principles rather than with 
practice, and in being mjfefinded as a sort of introduction 
to those larger boqjcB, ond for engineering student 
rather than to engineers 

The first Introductory chapter gives a rapid sketch, 
within th^ limits of six pages, of the various points 
which have to be taken into consideration in devising 
a scheme of water suppJ^j from the selection of a 
source to the delivery of the water to the consumer; and 
it provides a clear and useful summary of the questions 
which form the subjects of the succeeding chapters. 
The second and third chapters deal respectively with 
the requirements ae (o the quality and the quantity of 
water, the tomer describing the mineral and organic 
impurities liable to be found in water, the sources rom 
which they are derived, and their relative importance; 
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jivhilst the latter explains the variation in the daily 
consumption per head of population in different locali¬ 
ties, under different conditions, at different seasons, 
and according to the amount of waste, also the pro¬ 
vision necessary for increase in population, the method 
of measuring rainfall, the gauging of thr discharge 
of streams and rivers, and the estimation of the avail¬ 
able yield from the different sources of supply. 

In the following chapter, on storage reservoirs, the 
form and construction oF earthen dams, and the vanoua 
arrangements resorted to for regulating the discharge 
of the water from the outlet o' reservoirs, are the mam 
subjects dealt with; and under the heading "Com¬ 
pensation Water," concluding the chapter, after ex¬ 
plaining this important requirement, a description is 
-somewhat irrelevantly added of the earthen embank¬ 
ments of the Staines reservoirs, with which the author 
IS professionally connected, the only definite reference 
10 an executed work given in the book. The next 
chapter is devoted to the calculations of stability of 
masonry dams by analytical methods, but a graphical 
treatment of the statical problems involved would be 
found both clearer and simpler An interesting de¬ 
scription is given in chapter vi. of the purification of 
water by the ordinary English system of slow filtra¬ 
tion through sand; and a brief reference is made at 
the end of the chapter to the American system of 
rapid filtration by aid of a coagulant, usually 
aluminium sulphate, introduced into the water. 

The construction of service reservoirs for providing 
against fluctuations in the consumption is considered' 
in a short chapter; and it is followed by a fairly com¬ 
plete investigation of the flow of water through pipes, 
occupying twcnty-scvcn pages. The last three of the 
eleven chapters m the book, relating to distribution 
Systems, pumping machinery, and requirements m 
(onncction with waterworks, together covering less 
than nine pages, add more to the number of chapters 
nnd the apparent scope of the book than to actual in¬ 
formation about waterworks, the last chapter, more 
p.irticul.arly, consisting simply of an appeal for the 
lolleclion of additional and more detailed statistics in 
regard to rainfall, evaporation, the discharge of rivers 
and streams, and other matters pertaining to water 
ikupply The book is illustrated by four folding plates 
and sixly-<six figures m the text, and a short index is 
added at the end. 

Though <iome subjects, such as aqueducts from im¬ 
pounding reservoir^, water meters, and sections of 
typical masonry d.ims are not described, and the in¬ 
formation about springs and wells is scanty, and the 
book, therefore, does not provide a complete account 
of waterworks, it gives a considerable amount of 
practical information, combined with valuable suggest 
tions for the guidance of waterw'orks' engineers in 
'teverni of the chapters ' The way, however. In which 
the book is written renders it more likely to be used 
for reference than or reading straight through; and, 
moreover, the number of short paragraphs into which 
It is broken up, even when treating of a single subject, 
is calculated to distract the reader. Nevertheless, the 
engineering student will find a considerable store of 
useful information and valuable hints dispersed i 
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throughout the book; and it should serve as a 
venieut guide for leading on students to the intelligent 
study of more complete and elaborate treatises on 
water supply. 


THE MATHEMATICAL THEORY OF 
CRYSTAL STRUCTURE. 

Mathematical Crystallegtafhy and the Theory of 
Groups of Movements. By Harold Hilton, M.A. 
Pp. ali+sda; with i8B figures in the teat. (Oxford - 
Clarendon Press, 1903.) Price 14s. net. 

NDER the fostering care of the energetic pro¬ 
fessor a small but vigorous school of mineralogy 
is growing up at Oxford. We are not surprised to 
note in the preface that it was due to Prof. Miers'a 
suggestion that Mr. Hilton undertook the task which 
he has so successfully accomplished. Mr. Hilton has 
had a distinguished career at Oxford, and it is with 
pleasure we observe that a mathematician of his 
attainments has turned his attention to a subject which 
rec^ves such scanty consideration in this country. 

Mr, Hilton's book appears at an opportune moment, 
since it is the generally accepted idea that the geo¬ 
metrical theory of crystal structure has reached some¬ 
thing like fin^ity. A good historical account of the 
development of the subject is contained in the British 
Association Report, 1901, and the present work supple¬ 
ments that survey by supplying the detailed reason¬ 
ing. The scope of the book is more restricted than 
the rather wide title would lead a reader to suppose, 
and it is almost wholly concerned with the symmetry 
and structure of crystals. With the exception of a few 
chapters, it follows closely Schonflies's “ Krystall- 
systeme und KrystallstrucCur," but some features are 
introduced from the writings of Jordan, Fedorow and 
Barlow, Very slight allusion is made to Sohncke’s 
work. We thipk it would have added to the value of 
the book had a page or two been devoted to his 
systems Of course, they appear among the space- 
groups; but at the same time some Sohncke-system 
forms the basis of every space-group. This is Barlow’s 
way of considering the subject, and may be found 
oasier of comprehension by many readers, especially 
if the theory of groups be new to them The book is 
distinguished by the fine series of diagrams of the 
space-groups, which have been drawn independently 
in the way suggested by Fedorow. The explanation 
of the figures, which is given on p. 171, might have 
been made more conspicuous so as to catch the eye 
more readily. The absence of such diagrams appreci¬ 
ably adds to the difficulty of understanding Schanflles’s 
work. 

Mr. Hilton divides his book into two parts. In the 
first he determines the thirty-two classes of centre- 
symmetry, which obey the law of rational indices and 
are therefore alone applicable to crystals. Another, 
and perhaps more lo^^cal method, is to assume that 
crystalline structure is cross-grained; that Is to say, 
that a lower limit can be found to the distances 
between th^ elementary parts, whatever they may be. 
With this assumption, it may be shown that the only 
possible axes of symmetry have ntpectively a-. 3-, 4- 
aod 6 ^fo 1 d symmetry. The law of rational Indices 
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alone is not entirely satisfactory on account of a 
peculiar case of pseudotrlgonal symmetry which In 
that way arises. This part includes an elaborata 
chapter on the coordinates of equivalent points, and 
a chapter of considerable interest on the growth of 
crystals. 

The second part corresponds very closely to the 
second part of Schfinfiles's book. After determining 
the fourteen varieties of lattices, the author dlscusaei 
the properties of geometrical operations and the in- 
finite groups of movements, llie dynamical flavour 
which unavoidably clings to the subject is unfortunate, 
and without a note of warning the reader may be mis¬ 
led into the idea that something in the nature of -a 
movement does actually occur. On p. 159 the author 
proves the fundamental proposition connecting the 
space-groups with the corresponding point- and trans¬ 
lation-groups, and in the succeeding six chapters he 
deduces the 230 space-groups belonging to the six 
systems. A chapter follows on the partitioning of 
space, with special reference to Schdnflies's elementary 
cell. 

In the next chapter, on crystal-molecules, mention 
is made of attempts that have been made to assign 
arrangements to particular substances. It may be 
noted that at the present day there is a tendency to 
regard the molecules which compose a oystal, or 
rather their spheres of influence, as being in contact. 
In that case Barlow's theory of closest-packing would 
have some justification A brief historical sketch 
brings the book to a dose. 

Mr HiUon has prepared a masterly exposition of 
a difficult subject, and we can heartily commend the 
book to the attention of crystallographers. 


OUR BOOK SHELF. 

Das Haar, die Haarkrankheiten, ihre Behandlung und 
die Haarpflege By Dr. J. Pohl. Fifth revised 
and enlarged edition. Pp. (Stuttgart: Deutsch 
Verlags >GiBt., 1902.) 

This is a popular treatise upon a subject which has 
received too little attention from sdentifio observers. 
The first part of the work deals with the structure and 
development of the human hair, with a brief account 
of the methods of investigation The author, with 
the painstaking thoroughness of the German savant, 
has made a large number of researches into the rate 
ot growth and the normal fall of the hair. The 
common belief that cutting the hair promotes its 
growth is shown to be erroneous. Each noir has, on 
the average, a normal life of about seven years, at the 
end of which time it falls out and Is r^laced by a 
new one. In health there is a normal fall of_ hair 
which varies somewhat with the age of the Individual. 

The second part of the work is devoted to the dis¬ 
eases of the hmr and their treatment, and to the care 
of the hair. The author considers that in most cases 
oil or pomade is beneficial, but he insists that the 
quantity applied must be small. The vexed question 
of washing the hair is discussed. In individuals In 
whom the scalp la healthy, Dr, Pqhl Is of opinion that 
too frequent washing is inadvisable. He advocates 
the use of bran, yolk of egg, gnd other demulcents in 
the water used. Rapid and thorough drying of the 
hair after washing is Insisted upon, eapedally for 
ladies. 
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^ Ai AQ ImportAnt cause of baldness In men, the author 
plaees the wearing of stiff and heavy hats, which for 
tunm together compress the blood-vessels of the scalp 
and impair its nutrition and chat of the hair. He 
points out that the common straw hat is often re- 
"sponsible for as much compression as the cylinder 
hat. 

The part played by general organic and nervous 
diseases in causing baldness and premature greyness 
is considered, and these conditions obviou^ demand 
treatment at the hands of the physician. Ine f 6 le of 
micro-organisms in the production of baldness is 
perhaps insufficiently dealt with in the light of the 
work of Sabouraud and others in seborrhooa Atten¬ 
tion is, however, directed to the effects of the parasites 
of rin^orm and favus. But in these diseases and in 
alopeaa areata the patient will naturally seek medical 
advice. 

Though the work is obviously written as a popular 
treatise, its perusal will be of value to the medical 
practitioner, who very rarely gives attention to the 
subject, which is one of great interest to the public, 
who are only too ready to fly to various nostrums 
brought to their aitcntion by assiduous advertisement. 

Rtsdiant Energy, A Working Power m the Mechanism 
of the Universe By R. W. O. Kestcl. (Port 
Adelaide, 1898 ) 

The loose and unscientific use of terms, such as force, 
the curious absence of ordinar}' mechanical concep¬ 
tions, as, for example, inertia, and the almost puerile 
objections raised against the Newtonian theory of 
planetary motion, sufficiently proclaim this book to be 
the work of the untrained amateur with original Ideas. 
In consequence, none but a discerning reader will 
profit by its perusal. Yet the closing sentence— 
“ Radiant Energy is a Working Power in the 
Mechanism of the Universe "—is a remarkable one, 
considering that the book is dated as having been pub¬ 
lished five years ago The researches of Nichols and 
Hull in America, and Lebedew in Russia, on the 
pressure due to radiation have established the author's 
contention. In the chapter on comets some of our 
present notions of the cause of comets’ tails are clearly 
anticipated, but in applying the same idea to other 
parts of the mechanism of the universe, the author 
has fallen into the error of imagining a repulsion 
from the sun "just thirty thousand million times too 
large " The main idea is that " a repelling force 
raefiating from the sun" "partakes of the sun’s 
motion of rotation," and " is earned round in the direc¬ 
tion the sun is revolving." The author justiHes him¬ 
self by mechanical analogies, and uses the idea to 
account for the origin of both the orbital and axial 
motions of Che planets By the aid of a model in 
which the repulsive force is represented by a stream 
of horizontal water jets emanating from a rotating 
noule, ffiany of the phenomena of planetary motion, 
It is claimed, can be demonstrated experimentally. 
The Idea, although so crudely expressed, when applira 
to our present knowledge does seem to possess a real 
value. Light, radiating from the sun, should, it 
seems, be affected by the rotation of the sun, in such 
a way that the resultant of the pressures frorti all parts 
of the solar surface which reach a planet passes 
through a point displaced From the centre in the direc¬ 
tion of the edge approaching the planet. The same 
would apply to pressure exerted ^ normally projected 
corpuscles or electrons. The effect is to produce a 
positive acceleration of the planet in its orbit. Whether 
there is also a couple acting to produce rotation 
suggests a nice problem for thq astronomer. Is it 
possible that these infinitesimal pt-easures acting over 
infinite time could originate the motions of the planets? 
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Could these pressures maintain the planet in unlfom 
motion through a resisting ether? These problems 
should now admit of a cUfinite answer, and seem 
worthy of a more competent analysis than the reviewer 
is able to give. F. S. 

Physikalisch-chemtsche Theorten, Von A. Reychler, 
nach der dritten Auflage des Originals bearbeitet 
von B. Kuhn. Pp. xu + ^8o. (Braunschweig 

Vieweg und Sohn, 1^3 ) Pnee 9 marks. 

For its compass this volume contains a wonderful 
amount of well-arranged material 11 covers the 
ground usual in elementary works on physical chem¬ 
istry, but by concise treatment of descriptive and 
theoretical matter the author finds room for much 
detail that has no place in other books of equal size 
This gives it considerable value as an elementary work 
of reference, whilst it rather detracts from its suit¬ 
ability to Che needs of the beginner. 

What will probably render the book most interesting 
to English readers is the substitution by the author of 
a peculiar hypothesis of hydrolytic dissociation for 
Arrhenius's hypothesis of electrolytic dissociation,, 
which, however, is duly expounded in its place. The 
author conceives that when a salt Is dissolved in water 
it dissociates into the corresponding acid and base, the 
degree of dissociation being presumably equal to that 
attributed to the salt by Arrhenius’s theory. The 
behaviour of acids and bases themselves is explained! 
by an auxiliary hypothesis which postulates the 
separation from the total solvent water of a special 
kind of water molecule which cannot pass an osmotic 
membrane permeable to the other water molecules^ 
Unfortunately the author makes no attempt to carry 
out his theory In detail, and so the reader is left in a 
somewhat dubious state of mind re^rding its merits. 

The author reproduces on p. y8 Traube's erroneous 
deduction of the degree of association of a liquid from: 
the results of the volume method. A glance at the 
formula shows that it is only correct when x^i or 
x = 2, and is erroneous for all intermediate values. 

Eleetfical Engineering Measuring Instruments^ By 
G O Aspinall Parr. Pp. viii + 3aS. (London: 
Blackie and Son, Ltd., 1903 ) Price gs. net. 

Mr Aspinall Parr has aimed at giving a descrlptloa 
of all the leading electrical measuring instruments on 
the market, ancThe has carried out this object with a 
painstaking thoroughness worthy of a better cause. 
There can be few instruments enjoying any respect¬ 
able sale which are not included in this book, and the 
descriptions are exceedingly clear; so also are the 
illustrations of the working parts, yet the reader gains- 
little more from the book than he could gain, with 
perhaps a trifle more trouble, from a perusal of the 
makers’ catalogues. " Fig. 70," to quote from the 
book, " shows the general appearance of this instru* 
meat with the index pointer set to loa and the pointer 
clamped at zero," and Fig. 70—a picture of a brass case- 
and a paper scale—is typical of quite 50 per cent, of the 
370 excellently reproduced illustrations. The im¬ 
portance of instruments to electrical engineers is not 
to be underrated, and it is quite true, as the author 
says in his preface, that the literature of the subject 
has been neglected. But the literature that is neeided 
is not a collation of citRjogues, but something that 
may guide the purchaser In selecting an Instrument 
suited to his purpose. Mr. Parr makes a pofnt of 
having avoided comparison, yet this is the very thinff 
that is wanted; in many cases one can form no \d& 
whether the instrument is suited for high or low 
voltages, for large or small currents^ what is Its- 
accuracy under different conditions, or what even is 
the general accuracy obtainable with instruments of a 
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ran type. There is a general discussion of the theory 
.. each class of instrument, but this is of too frag¬ 
mentary a nqiure to be of value; 
tion to the fact that the discussion of hot-wire instru*> 
ments Is incorrect; no mention is made of the cooling 
of the wire, and it is apparently assumed that the 
instrument is kept in the circuit for exactly one second 
whenever a measurement is made 

It is a pity, seeing how much trouble has been taken 
with the drawings of the working parts and the wide 
acquaintance with instruments which is evidenced, 
Mr. Parr has not given us a more valuable work. 

s It is, the book may prove useful *-h.z t.z- 

3 called upon at any time to put someth s ■’■sht u 
1 instrument which has broken down. M. S 

Life in Mind and Conduct: Studies of Organic in 
Human Nature Dy Henry Maudsley, M D Pp. 
XV+ 444 (London . Macmillan and Co , Ltd., 1902.) 
Price 105 . 6d, net 

Readers of Dr. Maudsley’s former volumes will find 
in the present work both the faults and the merits of 
its predecessors Dr. Maudsley here, as always, writes 
with a groat deal of epigrammatic felicity, and shows 
from time to time vivid flashes of insight into human 
character; here, too, as formerly, he often mars the 
effect of his epigrams by a tendency to re-elaborate 
them into rhetorical “ common-places,” in the technical 
sense of the term. The fundamental positions of the 
book may be reduced to three . the worlds of mind and 
of matter in reality form a single continuous evolu¬ 
tion; ” whatever is, is right,*’ being an inevitable 
result of the laws of that evolution; ** private vices ” 
are, as Mandcvillc taught, “public benefits,” inas¬ 
much as vice and virtue arc alike expressions of the 
needs of the “social organism.” On this last topic 
Dr. Maudsley writes a great deal that is striking and 
not a littlc that is true, but he never explains how upon 
his principles the recognition of auy distinction 
between right and wrong can be other than an 
absurdity If the whole pf morality is devotion to the 
advancement of society, and if, again, the advance¬ 
ment of society is equally promoted by virtue and by 
crime fand this is what Dr Maudsley more than once 
asserts), why should we make any distinction between 
the hero and the criminal ? That God brines good out 
of evil is a truism; it does not follow that the evil is 
therefore as good as the good A E T 

Elementary Bacteriology. By M. L. Dhingra, M D , 
C.M., Edin., D P.H., Camb. Pp, xiv + 145. 
(London ; Longmans, Green and Co , 1903.) Price 
35 net 

From the preface we learn that this little book hi _ 
been Written especially for Indian students and prac¬ 
titioners Too much has been attempted in the space, 
and the descriptions suffer from extreme brevity, only 
the fringe of the various subjects dealt with being 
reqeh^. For example, no less than sixteen disease 
conditions are discussed in about forty pages, ex¬ 
cluding the space allotted to illustrations, &c The 
information given, so far as it goes, is as a rule 
accurate, the introductory portion upon the morpho¬ 
logy and general biology of the bacteria being perhaps 
Che most sadsfactoiy. Subjects of especial interest to 

the lndir-' _ 

against cholera, receive litTle *more attention than 
many others which only indirectly concern him; 
actinomycosis is allotted more than a page, madura 
disease less than half a page. In the concluding 

K rtions of the book immunity, the principles <» 
cteriolorical technique, and antivenene are similariy 
dealt with. The book is well and suflSdently Ulus- 
tratad. R, T. Hewlett, 
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LETTERS TO THE EDIT OR. 

' [The Editor does not hold himself responsible for opinioni 
expressed by his correspondents Neither can he under take 
to return, or to correspond with the wniert of, refected 
?nafiU5Crf^fi intended for this or any other part of NATuat, 
No notice ^ taken of anonymous communicattons.] 

A Useful Empirical Formula. 

Mv note In Nature qf October 8 may be extended. I 
found that one of my pupils, Mr, Glasgow, was assuming 
the expansion and compression parts of a gas engine 
...oram followed laws of the type pv" constant, In caa^ 
where there was a probability that the clearance had not 

being the measured 
It error, he assuitid ^v+c)" 
and he was enabled t " ' ' - - 

- - .0 believe that these curves ought to have 

such a law, although, curiously enough, following this 
assumption, the clearance obtained from the compression 
“ .:r lally not very different from that obtained from 

.panslon curve. Mr Glasgow's method of finding ~ 
- —h t*-i —I what 1 shall now describe, * 

empirical formula of the type 

y = fl+6x" 

would be exceedingly useful in many parts of pure and 
applied science if, when given a table of values of y and x, 
we could readily find a, b and n. 1 have often sought for 
a method of working, but without success. If a is sero, we 
have only to plot log y and log x as the coordinates of 
points on squared paper If a ' ' ' 

method of u “ “ ' - - - 


but it II not satisfactory We now have a method easy of 
application. Thus values of x and y being given, draw the 
curve AB shown in the figure. Set off any convenient angle 
DOX. Select the point P Draw PD, XF, FEQ, EH, «ec , 
the lines XF, EH, &c., being at 45°. Project horizontally 
from the points PQR, &c , to M, U or N, W or V, &c., 
letting lines at 45^ from M, U, &c., meet the horizontals 
at N, V, X, &c. If the above law holds, N, V, X, Z lie 
In a straight line If they lie only approximately in a 
straight line, draw the line N'CV lying most evenly among 
them Then OO' is the value of a, and n Is 

log (i + tan N' 0 'Y)/log (i + tan DOX), 
and b la readily found. 

1 may say that we have no great difficulty in testing 
whether a curve follows approximately a law like 
y-a = b(x- 0 i". 

For this we have the curve on tracing paper, and we try 

ihort distance in the 

- --^ ,- After a little otudy 

Mr. Glasgow has discovered a number of Inlerestinff proper¬ 
ties of curves df these types. Johh ramT. 
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A ffimpla Laciura BspeHment with Radium Ra>0 

Whilst preparingr some experJinenta for a lecture on this 
nnatler, 1 found a very simple device to demonstrate the 
tn^rcant fact that radium rays are very easily transmitted 
through n high vacuum, and 1 am not aware that it has 
been published before in this way. 1 had at disposal 
the strongly acting compound of radium bromide which 
Is prepared at Brunswick, in Germany; 10 mgr were en¬ 
closed in a small box of ebonite with a mica cover having 
a diameter of so mm This was put down in a 
Dewar’s tube with vacuum jacket, as is commonly used in 
experiments with liquid air, and held in place by a stopper 
of cotton wool The tube was then turned upside down 
in Q little dish with some mercury, so as to obtain a perfectly 
enclosed space, and the radium rays could only get out 
by the vacuum walls or through a thick layer of mercury, 
by taking enough of this dense liquid the escape may be 
stopped altogether. Putting now a charged sensitive gold 
leaf electroscope at a distance of 5 cm from the tube, a 
leakage instantly sets in, so as to cause the instrument to be 
wholly disLbarged in fifteen seconds I also tried a vaiuum 
jacketed tube with silvered walls, but though Ihis affords 
much better proieition against the heat rays, 1 did not 
detect any considerable difference with regard to the former 
experiment, the discharge was almo*it as quick, dcriion- 
strating that radium rays are not reflected to an appreciable 
amount. Even when the radium bromide was put into a 
large Dewar's silvered balloon of 5 litres capacity, wrapped 
in cotton wool, and enclosed in a wooden case, in which 
liquid air would be preserved during more than a fortnight, 
the charged electroscope came to zero in half a minute when 
it was placed very near to it The experiments are effeitive 
and easily arranged. L Dlbbkroor 

The Hague, November so. 


Nuclei Bod Iona 

It Is perhaps ungracious to reply to a review I app^ 
date very fully that in cases of papers like mine, which 
take an isolated position and are written by a man who 
IS not infallible, the task of the reviewer Is burdensome 
enough But Mr, C T R Wilson’s summary of several 
years of my work (Oitober 8, p 548) seems to me un¬ 
necessarily captious, and I am obliged to answer in self- 
defence, 

1 Will not quarrel with Mr Wilson about the titles of 
m; papers, or about references to my first paper (** Experi¬ 
ments with Ionised Air '*) I have had occasion to come 
back to it myself since (Anier Jour. Sci , nv., 105, thid , 
Z17), and shall presumably do so again 

Turning to the second paper (‘' Structure of the 
Nucleus the impression given is that m^ first chapter 

11 superfluous The particular direction in which Mr. 
Wilson thinks It superfluous, i.e. the determination of re¬ 
ciprocal relations in the number of ions and nuclei arising 
in any process, 1 consider of special importance, as I shall 
explain below Apart from this, the gist of the chapter 
is the (to me) very interesting result that phosphorus as 
a nucleator suddenly bursts forth Into maximum activity 
at about 13°. The smoke at higher temperatures is a de¬ 
gradation ff 1 had made these experiments earlier I 
should not have drawn Che comparison between the number 
of nuclei and the number of ions which Mr. Wilson im¬ 
pales Recently (Amer Jour. Set , xv , 317) 1 have de¬ 
parted widely from this early result. 

With regard ta my work on coronas, 1 had hoped that 
any rational attempt at systematisation would at least be 
tolerated It was something, I thought, to plough through 
BO bewildering a display and to get the genera) Jay of the 
land In that deceptive colour territory, to distinguish sharply 
between the axial and the coronal colours, to ascertain 
that even in the former case the particles are- large m com¬ 
parison with the wave-length of light. So far as I know 
a discrimination of the evidence obtainable from the steam 
Jet and the condehsation chamber has thus for Che first 
time been given Mr Wilson, however, has no encourage¬ 
ment. He gravely doubts whether the method can be 
mqdd a trustworthy one Unfortunately 1 did not know 
this, for J have since ventured to'repeat the whole work 
(AMVer. Jour ScL, xvl,, 335, and a forthcoming paper in 
Boltsmann'l " Jubclband with corrections of method 
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and calculations, obtaining suggestive periodic variations 
of the coronal apertures for a given colour and the sixes of 
the cloud particles. I have recently succeeded in catching, 
holding, and approximutely measuring under the micro¬ 
scope the particles of the finest fog (beyond the largest 
green-blue-purple corona) Again, m a year's continuous 
observation by my c-pronal method of the atmospheric 
nucleatiori of Providence (lest this lead to “ misi’onceplion,” 
let me say that no theological bearing Is iinpliod), 1 have 
found the data useful (Pfiysirui Hcview, xvi , 193 , xvii , 

y interpretation of the experiments on the diffusion of 
the nucleus Is in error, but 1 have long since corrected It 
(fully in Amer /our Set , June, p 47a, briefly in Prude's 
Annalenr August, p 1144) Ifenre I do not find Mr. 
Wilson's belated comments particularly helpful, 1 was so 
fully convinced that the excessively slow diffusions observed 
could only be due to the inohon of nuclei that I failed to 
sec that the small coefficienls of the hydrocarbon vapours 
would be virtually accentuated in large degree by the 
occurrence of diffusion from saturated to somewhat less 
saturated vapour. But this bud break is not 0/ primary 
significance In Its bearing on my work , the onginol pur¬ 
pose of these experiments with hydrocarbon vapours, which 
Mr. Wilson overlooks, was this —If the ionisation accom¬ 
panying nuclcation is favourable to londensation, it should 
be particularly so, presumably, in the case of the vapour 
of uii ionising solvent like water Hence if non-ionismg 
solvents like the hydrui firbons be substituted for water, 
the absence of effeils aliributahlo to ionisation might be- 
discernible No essential difference was detected 

In the following remarks relative to nuclei produced by 
shaking liquids, it is astonishing to find a faint note of 
approval, but Mr. Wilson does not intend that it shall be 
taken too seriously “Ihere is nothing new," he hastens 
to add, " that nuclei of this kind exist " Verbolly, this 
may be true, but the impliciilion of the whole paragraph 
Is much broader He does not point out, however, where 
I may find a prior succinct statement, identical with the 
view which I give for the persistence of the solutional 
nucleus 

My " extraordinary hypothesis," as Mr Wilson calls it, 
is a critical alternative, put forward to ascertain whether it 
has been proved that ionisation has an immediate effect 
on condensation, or whether such condensalion is not even 
now to be regarded as a mere question of the size of the 
nuclei. The hypothesis should, in the first place, be fairly 
stated In any region of intense Ionisation there must bo 
a i orrespondingJy rnarked tendency to synthesis. The 
nucleus is the stable result of this synthesis. What ita 
structure is to be depends, therefore, primarily on the 
chemical ingredients of the medium out of which the nucleua 
IS made Given a definite medium, simple or complex, and 
one may anticipate a nucleus of definite size and a 
■ponding supersaturation needed for condensation My 
contention is, then, that if nuclei are formed by the X-ray a 
at the anode and the kathode, they ore liable to be different, 
because the ingredients out of which the nuclei are to be 
compounded are different. If they do not vary in size but 
merely in number with the intensity of the radiation, this 
need be no more surprising than that the products of com¬ 
bustion remain the same within a wide range of tempera^ 
ture 

My reasons for this view may best be developed in con¬ 
nection with the case of phosphorus Mr. Wilson dis- 
misses U by staling. " llie answer U simply that the nuclei 
causing the phosphorus clouds are not free Ions like those 
produced by the X-rays." Let me explain why I fail to 
grasp the term "free ion " The phosphorus nucleus, as 
experiment shows, is always a relatively persistent body, 
while the initial ionisation Is to an equal degree character¬ 
istically ffretmg. Usually before the emananon has been 
mode available for condensation, only a few per cent, of 
the initial ionisation is left. Meanwhile, the nucleailon or 
condensational activity has suffered no oommeniurate de¬ 
cline (Physical /fevUiv, xvi , 288) It if probable that |ho 
whole series of condensations subsequently to be evoked 
follow In the absence of ionisation. 

The case of water nuclei is In this respect almost the 
same, except that tj|ie initial ionisation (I shall venture to 
call It so, since it discharges both poeitive and negative 
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neutral ai a whole. But it vaniihee almoit completely 
while the number of nuclei la relatively constant In 
ffmeral, diminutions which are questions of seconds or 
minutes with the Ions are more than questions of hours 
with the nuclei. 

Just as in these cases there is no marked decrease of 
the number of nuclei while the Iona all but go, so 1 have 
heen unable to Rnd any contemporaneous Increase of 
number; und yet in my experiments with phosphorus and 
with water nuclei the activities of any generator for the 
eimultaneouB production of nuclei and of Ions seem to in- 
•crease and decrease together. 1 shall be able to state this 
more definitely at the conclusion of my present experi¬ 
ments on the efficiency of different types of water jets. 

Finally, in my " Experiments with Ionised Air " (p la), 
1 show^ that In case of tests made with the steam jet, 
nuclei produced by the X-rays in atmospheric air were per- 
eistent in like degree with phosphorus and other nuclei. 
In fact, there was little difference in this respect among 
the nuclei examined Nuclei produced In dust-free air, 
saturated either with water vapour or with hydrocarbon 
vapour, by the X-rays acting from without, retain the 
tame order of persistence, whereas the ionisation is known 
to be fleeting. True, rubber stoppers and tubes made up 
a part of my condensation chamber, but in the case of 
water nuclei, at least, I can see no objection to this. The 
■entire absence of electric field is always understood. 

In all cates, therefore, the electrlRcation vanishes and 
leaves a nucleus behind, sometimes larger, sometimes 
sm^ler. If, In any one of them, the nucleatlon and the 
Ionisation vanished at the sam^ rate, the case would be 
good presumptive evidence of their identity. But, to my 
knowledge, never does this occur What justiAcatlon is 
there, then, to call the phosphorus nucleus an " oxide," or 
If an oxide associated with Ionised air, why does one not 
And the smaller air nuclei? 1 should answer that the 
phosphorus nucleus is the stable product of the initially 
lonls^ field. Again, why Is phosphorus and dry oir a 
more complicated system than air and water vapour under 
the action of the A-rays? Out e/ both sysfemi eventually 
issues a stable nucleatlon And why may one attribute to 
ionised air different condensational properties, according 
as positive or as negative ions are In question, without 
liaving first established that the corresponding air nuclei 
do not differ In sfse aufficiently to account for the con- 
■densatlonal difference observed? Why may one condense 
on a nucleus fitom which the soul has fled and still be 
permitted to call It an Ion? Why, Indeed, does the nucleus 
persist after the ionisation has vanished, why does one 
not get back to dust-free air? My answer would be as in 
the case of phosphorus. As to water nuclei, f am much 
In doubt ever since I have been able to arrest the finest 
fog particles for examination whether the nucleus from 
shattered water is mere water dust It seems to me, there¬ 
fore, that electrification, if present simultaneously with 
nucleatlon, is an Incidental acoompanirnent with no 
Immediate bearing on the condensation pr^uced, and for 
this reason I have In the above endeavoured to account for 
the nucleus at the outset chemically Carl Barus. 

Brown University, Providence, U.S A 

1 DO not think that any worker with Ions or with con- 
■dehsation nuclei who may have read the papers on " Experi¬ 
ments with Ionised Air " and on " The Structure of the 
Nucleus " will consider my criticism unjust. 

The latter part of the letter requires some reply. Accord¬ 
ing to Prof Barus, in all cases studied by him the nuclei 
were distinct from the ions, persisting long after the 
Ionisation had disappeared All that this proves is that 
he hoa not yet succeed in observing condensation upon 
the Ions, but only upon nuclei of another kind. According 
to my exM-lments (Phg, Trans., vol. cxclll pp, aS^oS, 
1899), a fourfold supersaturation Is required to cause con¬ 
densation op the negative ions, a slsfold being required 
for the positive Ions. To get such high supersaturatlons 
as these an exceedingly rapia expansion m rMulred, and it Is 
probable that the apparatua us^ by Prof. Barus Is unsuit¬ 
able for the purpose. In the presence of any oonslderoble 
number of nuclei requiring Inappreciable supersaturation 
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(os persistent nuclei always do) to cause water to condehse 
upon them, It must be particularly difficult to readi the 
supersaturation necessary for oondenaatlon upon the huts. 
Such persistent nuclei always were present In Prof. 
Barui's experiments, bis failure to get condensation upon 
the Ions was thus to be expected. HJs results have no bear* 
Ing, therefore, upon the interpretation of my experiments 
on the action of the Ions produced by X-raya and similar 
agents on condensation (for In these expe^mentt nuclei 
more persistent than the Ions were absent), nor of the eg- 
perlments upon the charge carried by the lorts made by 
Prof J J. TMmson (Phil. Mag,, vol. uvl. p. 528, 1898, and 
vol V p. 346, 1903) and by Dr. H. A. Wilson fPhfl, Mag,, 
vol. V. p. 439, 1903) with the same form of rapid-expansion 
apparatus as was used by me 

1 have never been able to produce by the action of 
X-rays nuclei other than the Ions, but possibly very Intense 
radiation may do so, as ultra-violet light certainly does. 

C, T R. Wilson 

Cavendish Laboratory, November 93. 

Weather Changea and the Appearance of Scntn on 
Ponds 

Some experiments which 1 have been making during 
the last year seem to bear very directly upon the 
interesting phenomenon described by " Platanus orlentalls " 
in your issue of November 5. These experiments show that 
numerous solid substances suspended or dissolved In water 
have, by virtue of their surface-tension relations, a marked 
tendeficy to accumulate at any surface separating water 
from gas (vide Proc Roy. Soc, August). Hence, by 
merely passing a stream of air-bubbles through solutions 
or suspensions of certain solids in water, it Is possible to 
effect a considerable concentration of the dissolved or 
suspended solid in the upper layers of the liquid. Each 
bubble carries with it to the surface a load of solid particles, 
and leaves many of them floating there either as an ultra- 
microscopic " pellicle " or as a visible " scum." If a bubble 
IB very minute. Its load may be so great in relatlcMi to its 
volume Chat it may be entirely unable to rlae, or may even 
sink. If, in these circumstances, the barometric pressure 
be diminished, the volume of the bubble Increases in greater 
proportion than the surface-area, and therefore than the 
maximum load, with the result Chat numerous bubbles 
previously unable to ascend at once begin to rise towards 
the surface. If, during their ascent, the barometric 
pressure be sufficiently increased, at once they sink. If a 
vessel of water containing a sediment of sulphur or calcium 
soap, &c , be exposed Co a sufficiently diminished air- 
pressure, the whole of the sediment will be seen to nee to 
the surface, the minute air-bubbles with their coating of 
solid acting like so many " Cartesian Divers." 

In every ordinary pond gas-bubbles of various kinds are 
constantly being formed by the action of micro-organisms; 
In nearly every pond various solid substances, both organic 
and inorganic, possessing the required surface-tension re¬ 
lations, are present both in the mud and in suspension 
The gas liberated will be constantly bringing scum-form 
ing material to the surfarp, whether it rises in large masses 
or In small bubbles Either a fall in the barometriL 
pressure, or a rise in temperature, or an increase in the 
activity of the gas-produang organisms should therefore 
result in Increase of the scum. It must, however, frequently 
happen that the scum is swept to one side by the wind or 
sunk by various mechanical disturbances. 

It would be extremely interesting to leam whether by 
" decided change in the weather"' your ooirespondenl 
means a chann attended by a falling barometer. 

Pembroke College, Oxford. W. Ramsdbn. 

The ■■ Affenapxlta" in Human Braini. 

Will you kindiv allow me the privilege of using your 
columns for the followli^ note? In a recent number of the 
Anatomuehef Aneeiger Prof. Elliott Smith published a most 
Interesting forecast of an extensive work which ha has in 
hand, dealing particularly with the occurrenoe In human 
brains of an occipital operculum) this occurrence hod been 
considered previously as very exceptional, but Prof. EUlott 
Smith is able to show that this Is far from being fife caeei 
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IIm prtMace ^ fiich an occlpiui oparcalum impllei the 
Badsteiice, In the cerebral heod^ere poeaenlng It, of a 
■uiciie, wled by Prof. Elliott Smith the nilcua lunatue, 
which la strictly comparable to, If not absolutely identical 
with, the ** Affentpalte *' so typical of the brains of 
Shhllda and Cercopitheclds. 

, The aumlnation of cerebral hemispheres of representatives 
ol the lower human races Is naturally sunested, and the 
aborigines of Australia, from several points of view, seem 
particularly appropriate In this connection Following up 
Prof, Elliott Smith's suggestion, 1 have examined the brains 
of the aborMnal natives of Australia In the Cambridge 
ApatomtcaJ Museum. Aa a result, four out of eight hemi¬ 
spheres show plainly the sulcus lunatui and occipital 
operculum. In one case only is the condition ^mmetrical 
In the two hemispheres. The smallest brain of the four 
bears a sulcus lunatui and operculum on one hemisphere 
only. Where the sulcus lunatui is interrupted, ctmipensa- 
tlon seems to be provided by deepening of the inferior 
occipital sulcus 

A Chinese brain In my possession has in each hemisphere 
a sulcus lunatui. 

I shall be much obliged If you can kindly place these 
observations on record. W L. H, Duckworth 

November ay. 


The Rate of Nerve Impulsee. 

9“ AtcocK, In his recent paper at the Royal Society, 
nndi rate of transmission of nerve Impulses in man to be 
firPf' second. Sir Michael Foster, In his 
Physiology » (1888, part i. p. 76). gives it as 33 metres 
per second The difference Is considerable, and places us In 
a dilemma,—(1) either Sip Michael Foster or Dr. Alcock Is 
widely wrong j or (a) the rate of trAnsmlsaion has become 
greatly accelerated during the last fifteen years. Of the 
two, the latter seems to me the simpler explanation. 

W. R. Gowers. 


The Lcoolde of 1903 

OBBuysTiONa were begun on November ic at lyh. cym- 
and continued until daylight rendered further watching use¬ 
less. In the first five and a half minutes twenty meteors 
appeared, all but two of which were Leonids, so that the 
hourly rate of the latter was aoo This period seems to 
nave been about the time of maximum, judging from the 
results of other observers Shooting stars now began to 
diminish in frequency, as the sky was brightening as 
day approached, but in the half hour comprised between 
lyh, 57m. and i8h. 3sm (deducting time spent in record¬ 
ing) thirty-six were seen, thirty-four being Leonids. 
Beyond iSh. 35m. the twilight was too strong to expect 
to dctec^ meteors, and though the look-out was continued 
until i8h 1^0 more appeared 

The display was certainly very fine, Leonids shooting one 
after the other in various parts of the heavens, the effect 
being heightened by the crescent moon and Venus, shining 
respiendently side by side in the south-east Most of them 
were bright, the average magnitude being 1 or a little 
greats As is usual with the meteors of this shower, they 
moved swiftly and left streaks The prevailing colours were 
blue and yellow. 

The radJant point, as Indicated by ten registered paths, 
waa at ^ 

The chief observed Leonids were — 


Tim 

b. 

November i<. 


From 

To 

Mag 

18 74 .1. 

1394- 6 

. 138-9 

>1 

18 io| „ 

174 +M 4 

I79i + i9f 

II 

18 ao ... 

110 + 9 

1064+ 7 

1324 + 384 

^Sirius 

18344 .. 

1394+334 - 

= 9 


On the following night the sky was watched from 
ish. 10m to I4h., but though it was clear most of the 
time, only two Leonids were observed, and meteors generally 
ware scarce. On November 18, frean i8h. 5m. to i8h aom. 
no shooting stars appeared. 

These two latter watches bring out an important fact, 
namfely, that the shower very rapidly declined in strength 
after the maximum hod been passed* > 

Sheffield, November 37. AtnioNso KjjNo 
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ACCOMMODATION OF SCOTTISH SCIBN- 
TIFIC SOCIETIES. 

T N response to a requisition signed ^ seven fellows^ 
^ a special meeting of the Royal Society of Edin¬ 
burgh was held on the afternoon of Thursday, 
November a 6 . There was a large attendance. The 

f resident. Lord Kelvin, occupied the chair; and Sir 
ohn Murray, seconded by Dr. John Home, moved the 
following resolution, that 

“ This meeting of the Fellows of the Royal Sodety 
resolves to instruct the council to enter into formal 
communication with the other scientific societies hav¬ 
ing their headquarters in Edinburgh with the view 
of concerting measures for obtaining the use of the 
Royal Institution building wholly and exclusively for 
Scottish scientific societies " 

The resolution was also supported by Prof. Cossar 
Ewart, Prof. Chiene, Dr Munro, Dr Buchan, Prof. 
Hudson Beare, Sir James Russell, and Prof. Chrystal. 
The last named, in his official capacity as secretary, 
referred to the history of the relation between the 
society and the Board of Manufactures for Scotland; 
while most of the other speakers spoke from the point 
of view of the various other societies of which they 
were members, such as the Royal Scottish Gec»- 
graphical Society, the Royal Society of Arts, ^ the 
Meteorological Society, the Royal Physical Society, 
the Geological Society, the Mathematical Socleiy, 8 cc. 

All who spoke were unanimous in their opinion as 
to the importance of the scientific societies having their 
rooms and libraries in one building. The advantage 
of such a combination are evident to ail interested in 
the progress of science, and need not be enlarged on 
in these pages. But there are features peculiar to the 
present movement which deserve to be widely known. 
These were touched upon and in many cases empha¬ 
sised by Sir John Murray and those who supported 
him 

One of the most striking architectural ornaments in 
Princes Street is Che Royal Institution, erected in rSaS. 
The Royal Society has always occupied the west wing 
of the building, and the rest la at present mainly de¬ 
voted to art in the form of a statue gallerv and schools 
of art. Several rooms are used by the officials of Ae 
Board of Manufactures, the reorganisation of which 
forms the subject of an important report recently made 
by a departmental committee specially appoint^. So 
far as this report has to do wim the Royal Society, it 
is in practical agreement witn the claims advanced 
by that body, as given in the evidence of the secretary, 
Prof. Chrystal- These Were that the society should 
have increased accommodation for its growing library, 
and should sit rent free and in perpetuity. It was 
pointed out by witness after witness before the com¬ 
mittee that the building Is unsuitable for art, and 
the committee accordingly recommends the construe* 
tion of a new building for national galleries and art 
schools Should the people of Scotland carry this 
recommendation into effect, the representatives of art 
will evacuate the Royal Institution, and the question 
will arise as to the best use to be made of the rooms. 
The Royal Society cannot effectively occupy the whole 
building, and it is under these conditions that Sir John 
Murray brings forward his plan for the concentration 
of scientific effort in the capital of Scotland, vey 
little internal change in the building would make it 
suitable for the purpose, and there is a large central 
hall which would serve admirably for scienbfic mqrt- 
ings of wider scope or of a popular character. 

An " equivalent grant" (o Scotland of aoool. dates 
from the Union of the Parliaments, and the Board of 
Manufactures was appointed shortly after that time to 
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manage this grant and perform other Incidental duties. 
At first this grant was devoted to the encouragement 
of woollen and linen manufactures, and of fisheries 
Gcants have also been made for scientific purposes; but 
latterly tho^oney has been expended in the interests 
of arrhsolo^ and art. In his evidence before the 
departmental committee, Sir Francis Mowat said that 
the treasury would gladly give 40,000!. in lieu of the 
aoool. a year. This offer, Sir John Murray thought, 
should be accepted at once; for it is this aooof a year 
(from which science now gets no aid), which has again 
and again stood in the way of Scotland getting on the 
estimates for any scientific purpose. Were this done, 
the 40,000!., together with other funds which have 
accumulated from theaoool. and are now in the posses¬ 
sion of the Board of Manufactures, could be used ‘‘or 
building a national gallery and school of art Although 
part of this sum should rightly be devoted to science, 
Sir John Murray was sure that all hcicntific men would 
willingly give up this right if they obtained the present 
R^al Institution building for their various societies 
There is not the least doubt that such a scheme would 
economise scientific effort, enrourage scientific research, 
and make possible that unity and solidarity of action 
which is all important whenever any general scientific 
object is aimed at, C G K 


SOME ILLVSTRATIONS OF THE MINUTE 
IN NATURES 

^HIS book is intended to bring a somewhat 
^ technical and special subiecc, but one of great 
beauty and interest, directly before the general readei 
The author dissociates his subject from all scientific 
methods and processes, and even from the instruments 
by which the work is done, and is content to direct the 
reader of fair intelligence simply to results These 
are on the whole fairly selected, and presented, 
pictorialty and descriptively, with ability. It is not a 



book for microscopical workers, however elementary, 
for it IS a rnere selection of objects likely to awaken 
interest in minds unfamiliar wnth the minute in nature. 
As might be anticipated, it is only low and moderate 
magnifying power that is omployra in these " reveia* 


Mwiwli of NMon,” balni wmi rmlaijoni of iho mlnoicoin 
^xSIUnd by jphoiomlcrosruhii lakon iho aaih r, JiiKii J. Wud. Po 
aaly-f (Condon : Iibuncr udCik, Lid , 1903 ) Prko 7t. 6d 


tlons," but the photomicrographs are good, and give 
correct impressions of the o^ecta to those who have 
never seen them, or are unfamiliar with the use of 
lenses in the study of nature. 

A great deal of space and labour Is spent in dealing 
with the beginnings of plant life and the internm 
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Fig a —Pollen iraiiiR rallmE from the Siomeni of one of th^ Mallow Flowon 
(magnified) From * Minule Marvrla of Naiura," by J. J Ward 

stiuLture of plants. The illustrations devoted to the 
former purpose are not always competent, as that on 
p. 16 shows, which was intended to give an illustration 
of diatoms in their natural state. To a reader having 
no idea of what diatoms are, no enlightenment can 
bs obtained from this photomicrograph. Many of the 
illustrations of diatoms are well done, and it is not 
at all probable that the reader will obtain from any 
other source photographs of the elaborate artificial 
arranjgement of diatoms in geometric designs as they 
are given in this book. 

The photographs illustrating plant structure are 
admirable, and will undoubtedly appeal to the general 
reader, and at the same time do much to awaken his 
interest in the hidden things that the microscope so 
readily reveals 

There is a good chapter, well illustrated, on pollen 
nr flower dust, while some admirable illustrations and 
instructive writing are given the reader On the sub¬ 
ject of insects' eggs. Some of these Illustrations are 
o^ the first quality, but more care and detail would 
have greatljf enhanced the usefulness of others of no 
little value in the efficient illustration of the subject. 
We may specialise Figs 87 and 89, which were either 
inefficient photomlcro^aphs or else processed so badly 
as to have made rejection a necessity. The figure 
giving the eggs of the small copper butterfly Is 
excellent 
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The chapter on animal parasites is of interest, and 
will be eagerly perused by those for whom this book 
is written; so will the illustrations and descriptions of 
insect weapons and tools, although this chapter might 
with great ease have been made more popular by 
many added Illustrations from familiar <iOurccs. 


three above-named monasteries and the numbers of 
pilgrims 

During his stay at Lhassa M. TtiybikofT made an 
GKtrcmelv valuable collecLiDn of ^17 volumes (now in 
the hanas of the St, Petersburg Arudemy of Siicnccs) 
o 1 ibctan books on philosophy, mcdiLine, astronouiyi 
The book is well printed on good paper and admir- | history and geography, as also of prayers and incant- 


ab^y bound. It would make a useful and desirable 
prisent, and will, we believe, be read with pleasure 
by the general public, who find that it opens a 
nedr world of facts and suggestions to them. D 


jjr . rsYBiKOFrs journey to lhassa 

T H the latest number of the hvestia of the Kussian 
^ Gcogiaphical Society (1903, in ) there is a very 
interesting paper, ^ M. G. Ts, TsybikofT, on his 
journp} to Central Tibet and his stay at the city of 
the Dalai-lama, Lhassa, the unattained goal of so 
many European travellers M. TsybikofT is a Russian 
Bury ate by birth, and a Lemaitc by religion, tv ho 
studied at the Oriental faculty of a 
Russian university, and after hav¬ 
ing carefully prepared himself for 
this journey went to Tibet, as so 
many Buryate pilgrims do. He 
stay^ on his way through Mon¬ 
golia in two of the most renowned 
Mongolian monasteries, and on 
August j, 1900, entered the holy 
precincts of Central Tibet without 
any difficulty. It was on the 
northern slope of the Bumza Pass, 
on the San-chu River. From this 
spot the caravan travelled south- 
westwards through the broad and 
open, extremely high and dry 
valleys of Central Tibet, where 
cereals are nevertheless grown by 
means of irrigation, and on August 
16 they entered the holy city, after 
a three months' journey from the 
Gumbum Monastery, and a 370 
miles’ journey through Tibet 
proper. 

At Lhassa M TsybikolT stayed 
more than twelve months, until 
Sqitember 23, 1901, and from that 
city he made an excursion so far as 
Tsetan, or Chetan, visiting, besides 
ttie three great monasteries situated 
round Lhassa^Braibun (8500 monks), Sera (5000 
monks) and Galdan (2000 to 2500 monks)—also the 
monasteries of Dashi-lhunbo (170 miles from Lhassa, 
on the right bank of the Brahmaputra) and Sam-yai, 
on the left bank of the some river, about 67 miles 
south-east of Lhassa, one of the oldest 111 Tibet, as 
it was founded in the ninth century. He also visited 
the towns Shiha-tse, Chan-tsc, ond Tsetan, 

The descriptions which the Russian traveller gives 
of Lhassa and its sanctuaries, as well os of the monas¬ 
teries already mentioned, the population, its compo¬ 
sition and its ways of living, the Government and 
administration! and the climate of tJie country— 
meteorological observations were made thrice a day 
without interruption for 235 days—are extremely 
interesting. The estimates of population hitherto 
given have been very much e.\aggerated, and M. 
TfVl^olT takes the number as not exceeding two and 
a half millions, out of whom one million arc living 
In the two provinces U and Tsan. Lhassa has no 
mOK than 10,000 inhabitants, two-thirds of whom are 
Mnteo, Its population having been overestimated on 
of the 15,000 to 16,000 monks staying In the 
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atjons, written by the most renowned lamas for the 
(ast nine centuries 

The paper is illustrated by nine excellent photo¬ 
graphs, representing views of Lhassa, Lhe pnlucc of 
th? Dalai-I.'ima, and the monasteries of Galdan and 
Dashi-Ihunbo The piitures are taken from the 
collection of M NorzunolT, a Kalmyk pilgrim who 
also was at Lhassa in the same year, and brought 
back forty-five photographs M. TsybikolT’s collec¬ 
tion (twenty-one photos) reached the Russian (ico- 
graphir.il Society after the views mentioned above had 
been printed 

Those who are interested in Tibet will be glad to 
know that, besides the diary of the Buryate Zayaefi, 



bir 1 —nodftli, (he palace nf lhe Dalai lama at Lhawa. Hen from iha BQU'h (It m built on 
ilie cliff Mar bo ri, whith luei above ihi plain of iho Ui chu Hivor, abjui Lwo-thirdE of 
a iiiiLe from the City iimIi) 


who visited Central Tibet in the eighteenth century, 
the diary of the Kalmyk Daza-bakshi Menkcjicfftwas 
published in 1897, with a Russian translation by Prof 
I’c /dn(^clT. 


ANNIVERSARY MEETING OF THE ROYAL 
SOCIETY. 

A t the anniversary meeting of the Royal Society on 
Monday, the officers and council for the year 
were elected, the report of the council was read, and 
the president delivered his address. In the following 
list of the elected council, the names of new members 
are printed in italics — 

President, Sir William Huggins, K C B.; Treasurer, 
Mr. A. B. Kempe; Secretaries Prof Joseph Larmor and 
5 ir ArchtbM Geiku , Foreign Secretary, Mr FrandB 
Darwin. Other Members of the Council Mr G. A 
Boulenger, Pfof J. R. Bradford, Prof, H. L, Callendar, 
Mr. F. W. Dyson, Prof H B Dixon, Sfr Michael Foster, 
K.C.B., Prof P. F, JFranklaad, Str Robert Giffen, K C B , 
Prof W D. HaUiburtOn Dr E. W Hobson, Prof. J. W. 
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i udd, C.B., Pref. G. D. Llvalng, Pref. A. E H. Lovb, 
U. Adam Sedewiek. Dr. W. N. Shew. Capt. T. H. 
TlMid, R.N., C.B. 

The report of the council refersi among other 
nutten, to the work of the National Phyelcar Labor- 
atQ^ apd the aciendfic retulti obtain^, the Inter- 
iiAtional AASoclatlon of Acadenuesi the Internationa] 
^talogue of Scientific Literature, International 
onautics, and eieeping- sickness. 

In Febniacy laat, Lieut.-Colonel Bnice, F.R.S., went to 
Ug^a to itudy eleeping ncknefi, with Dr. Nabarro 
a, bacteriologiit. Soon alter their arrival, Dr. Caatellani, 
who wai then in Uganda, reported to Colonel Bruce that 
during the past fiva months ho had observed tfypanosojnes 
in the cerabro-apinal fluid of caiea of lieepuig aickneae, and 
a tei^ram waa received from Colonel Bruce In April etatmg 
that he conildwed it very probable that a trypanowime waa 
the CBUM of the dlieaee. 

SiDM then a reiiort entitled “ Progreaa Report on Sleep- 
ing; Slcknm in Uganda " haa be^ received and published 
as No, s Rimrt of the Sleeping Slyness Committee. 

Colonel Bruce returned to England in September, bring- 
Jng with him a further report which adduces evidence that— 
(i) Sleeping Sickness is caused by the entrance Into the 
blood, and thence into the cerebro-splnaJ fluid, of a species 
of trypanosoma. 

(a) This qiecies is probably that discovered by Forde 
and demM by Dutton frbm the Weat Coast of Africa, 
adlad by him Trypanosoma Gambiense. 

(3) cases of trypanosoma fever, described 

from the West Coast, may be cases of Sleeping Sickness 
in the earliest stages, 

(4) Monkeya are susceptible to Sleeping Sickness, which 
In them produces the same symptoms, and runs the same 
course, whether Che trypanosomes Injected are derived from 
CBM of stalled trypanosoma fever, or from the cerebro- 
**^!"f^*?** Sleeping Sickness. 

W rats are partially susceptible, but guinea- 

plFS. donkeys, oxen, goats, and sheep, up to the present, 
have shown themselves absolutely refractory 

(6) The trypanosomes are transmitted from the sick to 
Che healthy by a species of tsetse fly, Glossina palpalu, and 
by It alone. 

(7) The distribution of Sleeping Sickness and Glassina 
patpalis comipond. 

(8) Sleeping Sickness Is, In short, a human tsetse fly 
dlt*““ ^ 


In the course of his address, the president referred 
to the portoait of Lord Rayleigh, painted by Sir George 
Reid, which was formally presented to the society at 
Monday's meeting, and to the retirement of Sir 
Michael Foster, the senior secretary. A large part of 
the address was devoted to suggestions which have been 
made to affiliate Important special or local societies 
wiA the Royal Society. A committee appointed to 
consider the question some time ago decided that the 
Royal Societjr, both as to Its administration and work, 
should remain as heretofore, and not enter into any 
formal relationship with special societies. Support 
was, however, given In the address to the need of in- 
temtlon In respect of publications of the Royal and 
other scientific societies. The Joint publication of papers 
was brought before the council several years ago, but 
was not received with favour. It has since been found 
to work successfully with the Royal Astronomical 
Society, and the opinion is expressed that other societies 
might arrange for the duplicate publication, in their 
own Tfanyactions, bf papers communicated to the Royal 
Society of special interest to the respective special 
mieties. This plan leaves each society to Us complete 
independmoe,^ and does not Involve the Royal Souety 
in any obligation which would in any way interfere with 
Its own free administrative working. 

The work of this year's medallists was described In 
Che addrees as fallows 


'i3DPUy Miml. ' ^ t. 

The Coplw Kedal li awarded to Prof. Edward Suess^ 
For. Mam. R.S., ki raeognltion of hit enlaent serrlcei to 
Geology, and especially oF hli original reaearchea and Bbn^ 
dusifl^ published in bla great work, “ Daa AnlAlta dar 

Prof. Sueu was for 40 years Professor of Geotofy In 
Vienna University, and under hla guidance a schepl of 
Geology has arisen, which Is not surpassed In any^oointry 
of the world. He has written numerous papcra on Strata 
graphical and Physical Geology, and has published much 
valuable pakBontoiogical work. The results of tneny years 
of study were contained in " Die Entetehung der Al^," 
published In 1875. In this book he traced the geologk^ 
history of the Central European ranges, and aqpllaa the 
results of hli inquiry to the problems of mountatii foniiar 
tion and surface contours In general. This work was 
followed. In 1885, by the first volume of " Das AntUti dar 
Erde,” In which the same problems were attacked on ^ 
wider field. The second volume was published In 18SB, but 
the first part of the third volume was not Issued until 1901. 
In this great work the study of the changes that have 
taken place during geologic^ times In the oceans and 
Mas of the globe Is combined with Inquiry Into alteraiiona 
in the form cd the eolld surface. Owing to the wonderful 
grasp of the subject, and the strikina originality ehown, 
the work haa Influenced geological thought to an eiCent 
that has seldom been equalled 

Many geologists have dlstlnnlshed themselves by master¬ 
ing the geological structure of different countries, smajl or 
large, or have devoted their energies to the solution Of 
particular problems; Suess has aimed at giving an eiplana- 
tion of the surface features exhibited by Che whole world, 
founded on an Investigation of Us geological history. The 
forms of continents and Islands, the distribution and 
direction of mountain ranges, the prafilei, contours, and 
histories of the great oceans—all are treated by him with a 
master’s hand. " Das Antlits der Brde" repreienu the 
culmination of the Geology of the nineteenth century; as 
has been most aptly said by Marcel Bertrand In his preface 
Co the French translation, it Is the last term of the revolu¬ 
tion commenced a century ago by Werner and Hutton 


Royal Medau 

A Royal Medal Is awarded to Sir David GUI, KC.B.. 
F R.S , for hli researches In Solar and Stellar Parallax, and 
his energetic direction of the Royal Observatory at the Cepe 
of Good Nope. 

Sir David Gill (H M. Astronomer at the Cape Observatory 
since 1879) IB specially distinguished for his researches on 
the distances of the heavenly bodies, although his other wofk 
has covered a large field He has made four independent 
determlnabons of the sun’s distance by heliometer observ¬ 
ations of Mars (1^7). Irl* Victoria (1889), and 

Sappho (1889), being ably assisted In some of these in¬ 
vestigations by others, but undertaking the greater part of 
the work himself. The four determinations agree wonder¬ 
fully well In giving a solar parallax very near 8' 80, which 
has consequently been adopted for general use In national 
Ephemerldes since the beginning of the present century. 
Incidentally this work gave Improved values for other cosw 
BtanCs of the solar system, esp^ally the lunar equation In 
the sun's motion; and It suggested tfkat the time had arrived 
for an entirely new method of observing the placda of the 
planets, which Sir David GUI has since initiated. 

He haa also delermlned the parallaica of eleven stare of 
Che first magnitude, and four stars of larger proper motloD; 
and several similar determinations carried out by othero 
have been Inspired by Sir David Gill. And ha has dlscussod 
the results from a cosmlcal point of vievf. In euch work 
ho Cakes a first place among astronomera. 

In addition to theie repern'cheB of the normal type, Sir 
David GUI, by his energy and enterprise, has plo^ the 
Cape Observatory In the front rank; so that for the firdt 
time in the annals of Astronomy we have now at lengui an 
observatory of Che highest class In the Southern neml- 
sphere. He has brou^t up Co date Che cutiknt rediictlOBi, 
and has produrod several valuable caCaloguei of sihrii, la 
which particular alteiilClon has bean paid to the allinktaHon 
of small arrora. notablv the " maetilcude-emiackHi." to 
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wi^lch Sir DkvM,6III wm hlnurif tlia 6nt lo diract attanlkui. 
And hai conipletttly photograiihed, on a modwate Kale, 
tha Southern Hemlaplim. The platee were meaeured In 
H^lend by Kapteyn, who hae published the resulu recently 
In a valuable work, the " Cape Photographic purch- 
muaieruhjr," for which Kapteyn received the Royat Astro- 
nomfeal Soclety'i Gold Medal In February, 190a. It may 
be ncalled that on that occaalon Kapteyn expreased very 
warmly bli Indebtedneaa to Sir David Gill. 

Sir David GlU had a large diare In Initiating the Inter¬ 
national Aatrographlc Chart; he hai aieo been very active 
In Bupeiintendlng the Genetic Survey In South Africa. 

Roval Mxdai.. 

The other Royal Medal la conferred upon Dr. Horace 
T. Brown, F.R,a., for hla work on the chemistry of carbo¬ 
hydrate!, and on ^e aaalmllatlon of carbonic acid by green 
pEanta. 

Hla memoir (H. T. Brown and G. H. Moma, ]oum. 
Chem, Soc., iB^) on the " Chemistry and Physiology of 
Foliage Leaves'Ms of value aa confirming tha rougher work 
of Sacha on the amount of carbohydrate asaimUat^ per leaf 
area per unit of time, but especially as being tne first 
thorough investigation into the manufacture and tranaloca- 
tlon of the various augara In the green leaf. This paper 
also contributes to our knowledge of the action of diastase 
in the leaf; and in thle connection be mentioned the 
paper on the " Germination of the &ramlnea ” (If. T 
Brown and G. H. Morrle, /oum. Chem. Soc , 1B90), which 
le a valuable contribution to the etudy of diastase and other 
enzymes. 

His Prealdentlal Address to the Chemical Section of the 
British Aasociation, 1B99, gave dn account of work of the 
highest interest to botanists, such as the relation between 
the amount of aielmilatlon of carbon and the partial presiure 
of the carbonic acid In the atmosphere, and the rate of 
abaorption of carbonic acid by a leaf, aa compared with the 
abaorptiofi by a solution of caustic alkali. These and other 
points are developed in the memoir on " Static Diffusion 
of Gases and Liquids in Plants" (H T Brown and 
F. Escombe, PhiL Trant , 1900), which is one of the most 
important works on assimilation by plants that we possess 
In this remarkable essay, Brown develops the principles 
determining the amount of diffusion from gases and solu¬ 
tions into absorbing surfaces, and shows that leaves con¬ 
form in the size and number of the stomata to absorbing 
surfaces of high efficiency. 

The earliest important chemical work of Horace Brown 
was on the Influence of pressure on fermentation. He dis¬ 
covered that other gases besides carbonic acid were given 
off in tha fermentation of malt worts and of grape sugar, 
and that the hydrogen evolved increaaed as the pressure 
was diminished. The formation of acetic acid during the 
fermantation out of contact with air was shown to be due 
to a direct transformation of the sugar Into acetic acid. 

In conjunction with Heron and Morris, he made a series 
of valuable Investigations into the nature of starch and Its 
transformations. He showed that the action of malt extract 
upon soluble starch might be represented by the successive 
removals of maltose by hydration (hydrolysis), the 
•uoceasivaly formed residues being a aeries of deztrJns. 

He was the first to apply Raoult's freezing-point method 
to the syitematlc determination of the molecular weights of 
the carbohydrates, and his measurements showed that 
aoluble stai^ was much more complicated than the dea- 
trina derived from it, the starch molecule possibly conust- 
Ing of four complex amylln-groups arranged round a similar 
fifth group. But later wont on dextrinic add led to the 
view that the starch molecule is made up of the residues of 
Bo mallaa groups and 40 deahran groups, linked in ring 
form through oxygen atoms, and that the maltan portion 
of the ring is attacked by successive stages of hydrolysis, 
forming dextrlns and finally maltose. The molecular wdght 
of starch cannot be less, according to these experiments, 
than 38,400. 

The Investigation of secondary fermentation produced 
by a small quanKty of dried hops.ln beer led to his Im¬ 
portant dfbvk on the chemistry and 'physiology of foliage 
leavdS^ In which be gives reasoos for supposing tfaaCicane- 
•ugar Is tha first sugar to be syntheris^ by the auintH- 
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atory prooesns, and that this Is the starUng point of the 
mecobollc chan^ In the leaf. 

The discovery of the solution of the cell-membranes of 
grass seeds bv a ceUulose-dissolving eniyme secreted in the 
epithelium lea him to investigate the corresponding action 
on the cell-walls of starch granules In the processes of 
animal dlgeatlon. After exhaustive experimenu, he con¬ 
cluded that the cell-walls were attacked by an enzyme pre¬ 
existent In the grain. 

Daw Mbdal. 

The Davy Medal (or the most important discovery in 
chemistry is awarded Co M. Pierre Curie, and Madame Curie, 
Docteur Bs Sciences, for their researches on radium 

The discovery of radium—whether it be regarded from the 
point of view of the extraordlnarv properties of thst sub¬ 
stance, unique in their intensity if not in their kind, or of 
the undevlstlng aim and Invincible patience with which the 
clue to its separation has been sklliully followed, or of tha 
extended, even revolutionary, views of the constitution of 
matter and of the stores and transformations of energy in 
Nature which the study of its properties is opening up to 
us—mav well be characterised as the most Important dis¬ 
covery in chemistry of the present time 

HuoiBi Muau 

The Hughes Medal is awarded to Prof Johann Wilhelm 
Hittorf for his experimental reseorchei on the electric dis¬ 
charge in liquids and gases, extending over a perkid of 
more than half a century into the present year. 

The results of hia work have been published in a senea 
of papers, of which the first, on the electric conductivity of 
mercury, appeared in Poggendorff’s Annalen so long aTO 
as 1851, and was followed, in the years 1853 to 1859, by 
others, giving an account of his masterly investigations of 
the migrations of the ions in electrolysis. In conjunction 
with Pliicker he took up the examination of the spectra 
emitted by gases under the influence of electric discharges 
from an induction coil, and communicated the results to the 
Royal Society in 1864, and in the ensuing twenty years 
he published, from time to time, a number of papers on 
electric conductivity in gases, which have greatly contributed 
to the advancement of our knowledge of that subject In 
1898 and 1699 he published papers on the electromotive 
behaviour of chromium and on the passive state of metals, 
and in tha three years of the present century further papers 
on the rates of motion of the Ions. 

It IS now the jubilee of the publication of hla first paper 
on the lasc-nam^ sublect, a paper which marks an ep^ 
in our knowledge of electrolysis. In that paper, and those 
which followed it In the next five years, by his careful 
measQrements of the movements of the ions in a great 
variety of cases, he laid a solid foundation on which sub¬ 
sequent investigators have reared a large superstructure. 
The view of the constitution of electrolytes, and of chemical 
compounds in general, to which his research directly led, 
was BO contrary to that In vo^e amongst chemists at that 
time that It challenged opposition, but time has vindicated 
Its accuracy and importance. Hla roaearebaa on electric 
conductivity in gases have been almost equally fruitful, for 
they have served aa the starting point from which other 
observers have advanced, and have thus led up to modifi¬ 
cations of our ideas of the constitution of matter quite oa 
profound aa those suggested by the migrations of the 
ions. 


PROF. ROBERT HESRY THURSTON. 
the death of Prof. Robert Henry Thuraton, which 
occurred with tranc suddenness on h&s birthday, 
October 26, the United States has lost its moat dis¬ 
tinguished engineering professor, and a devoted 
educationist whom it will be difficult to replace. 

He was born at Providence, Rhode Island, In ifi39i 
and was the son of Robert L. Thurston, the founw 
of the Providence Steam Co. His early training was 
of that twofold character which has been ao much 
discussed, during the last year or CwOt a collegiate 
education at the Brown Unlverrity, where he gradi:. 
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ated C E., Ph.B., In 1859, and a practical training 
during tho same time in the workshops of his father^ 
firm 

In iS 5 i he entered the United States Navy, serving 
from 1861-1865 first as assistant engineer and then 
as engineer in charge of vessels; this period covered 
the great Civil War, and the unique experience which 
Thurston then enjoyed no doubt did much towards 
turning his mind to experimental research, and prob*- 
ably altered the whole course of his life's work. 

In 1865 he was appointed assistant professor of 
natural philosophy in the United States Naval 
Academy at Annapolis, and as his chief died a few 
weeks afterwards, Thurston had entire charge of the 
department until he resigned the post, in 1671, in 
order to take up the duties of professor of mechanical 
engineering in the Stevens Institute of Technology, 
an office he held until 1885 

It was while he held this chair that Thurston began 
to make his name known, not only in Amcrua, but I 
in Europe; he was a prolific writer on technical sub- , 
jeetsj and did much valuable research work in con¬ 
nection with the U.S, Board appointed to deal with 
the subject of testing metals, notably in the in¬ 
vestigation of the properties of the various alloys of 
copper, tin, and zinc During this period he also 
visited Europe ns the US Commissioner to the 
Vienna Exposition of 1873, and on his return pub¬ 
lished a valuable report 

In 1885 he took up the post which he held until 
his death, that of director of Sibley College; here he 
had full scope for his remarkable powers as a teacher 
and an organiser of scicnlific cdurnlion of the most 
advanced character, and the most eloquent testimony 
to his success is the extraordinarily rapid growth in 
the number of students; from a mere handful in 1885, 
in eighteen years they have increased to nearly icioo, 
and Sibley College to-day stands in the very front rank 
of the great techAlcal colleges of the world devoted 
to the scientific training of the men who arc to be (he 
leaders of the engineering profession in ail its 
branches. Much of its success is due to the fact that 
he was from the first able to win the sympathy and 
support of the leading ei^incers of the States, with 
the result that the Sibley College graduates never find 
the least difficulty in securing p^d posts as soon as 
th^ finish their college training 

Thurston altogether wrote some 20 volumes and 
more than 300 separate scientific papers; his fertility 
with the pen, when one considers the labours he daily 
went through as a teacher and director, is amazing, 
and some of his books bear traces of the haste and 
pressure under which they were produced. 

Of his books, the most noteworthy are the follow¬ 
ingFriction and I-ost Work," "The Materials 
of Engineering," "A Manual of the Steam Engine," 
" Steam Boiler Construction," and " A History 
of the Steam Engine these are all In America re¬ 
cognised as standard works, and have found a ready 
sale also in this country In fact, Thurston almost 
attained the same position as was held by Rankine for 
so many years in this country, and his books were 
consulted and used by thousands of young engineers 
scattered throughout the length and breadth of the 
great Republic. 

Thurston was naturally the recipient of many 
honours; he was the first president of the American 
Society of Mechanical Engineers, holding office from 
1880 to 1883, vice-president of the American Assoda- 
tion for the Advancement of Science in 1877, 1878, and 
■884, an LL D of the Brown University in i8^, 
ftc.; M was twice married, in 1865 to Suaon Taylor 
(^addlnff (she died in 1878) and in 1880 to Leonora 
Boughidn. 
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Though Thurston devised several special fonnr of 
testing machines, he was not an Inventive genlui, 
and he did no work as a constructive engineer. It was 
as a writer and speaker that he made his influence 
felt, aod how great that influence was will only be 
fully realised now that he has gone. T. H. Bw 


SIR FREDERICK DRAM WELL, F.R.S. 

HE death of Sir Frederick Bramwell on Monday 
deprives engineering of one of its most energetic 
workers, and pure science of one who did much to pro¬ 
mote Its interests. 

Sir Frederick Bramwell was born in London on 
March 7, 1818, and was apprenticed to one of the old 
school of mechanical engineers when he was sixteen 
years of age After a varied experience he commenced 
practice on his own account as a civil engineer in 1853. 
and the following year became a member of the Insti¬ 
tution of Mechanical Engineers. He was elected an 
associate of the Institution of Civil Engineers in 1856; 
and in 1662 attained full membership. 

In 1874 Bramwell was chosen president of the Insti¬ 
tution of Mechanical Engineers, and delivered an 
address in which hr appealed to engineers to use to their 
utmost, and to use fairly, the natural resources at 
their command As president of the Institution of 
Civil Engineers in 1884, he described in his address the 
chief factors of past progress, and advocated the treat¬ 
ment of large steel forgings by hydraulic pressure in 
place of steam hammers. He was president oT the 
Mechanical Science Section of the British Association 
in 1872, and again at Montreal in 1884 Ho was elected 
president of the Association for the Bath meeting in 
18S8, when he delivered an address on the greatness of 
the works which the engineer creates out of minute 
beginnings. 

Sir Frederick Bramwell received many marks of re¬ 
cognition from public bodies and learned societies In 
1873 he was elected a Fellow of the Royal Society. In 
1881, the Timas relates, he was appointed member of 
the Ordnance Committee, and in that capacity assisted 
in the framing of the rules under which iron and steel 
for the construction of large ordnance are tested before 
acceptance After serving on the council and as a 
member of the board of management he was, on the 
retirement of Sir William Bowman in 1885, made 
honorary secretary of the Royal Institution, Always 
cordially lamenting the lack of facilities for technical 
education in his youth, he wns a warm supporter of 
the movement for its advancement in this country On 
the foundation of the City and Guilds of London Insti¬ 
tute he was appointed by the Goldsmiths’ Company 
one of its representatives on the governing body A 
knighthood was conferred upon him in 1^1, and a 
baronetcy in 1889. He received the honorary degree 
of D.C L. from the Universities of Oxford and 
Durham, and that of LL.D from Cambridge and 
McGill. 


NOTES. 

Prof Ludwio Boltzmann has been elected honorary 
member of the Moscow Academy of Sciences. 

The deaihe are Announced of Prof. Heinrich Moehl, 
director of the meteorological station at Casael, at tha age 
of seventy-one, and Dr Nagel, formerly professor of geodesy 
in the technical high school at Dresden. 

The next meeting of the American Aseoclatlon for the 
Advancement of Science, end affiliated eodeclee, wtU be held 
at St Louis during convocation week beginning on 
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Dscember aS, under the preeidency of the Hon. Carroll D. 
Wright, U S. CommUiloner of Labour and president of 
Clark Colleffe 

The Decimal Aaaociatlon has taken steps to Introduce 
into the House of Lords early nest session a Bill for the 
compulsory adoption of the metric weights and measures 
throughout the United Kingdom The Rrst reading oT the 
Bill will be moved by Lord Bel haven and seconded by Lord 
Kelvin If the measure passes the House of Lords, it will 
lie brought before the Commons at the first possible moment, 
4ind it IS hoped that a suffiLient expression of public opinion 
will be forthcoming, at the time when the question is being 
debated, Co convince Che Government that they will do well 
to make it their own Bill. 

Wb have received a circular, the flfLh, from the permanent 
committee of the International Congress of Botany, the 
-second session of which is to be held at Vienna in 1905 At 
the Pans Congress, in 1900, the board of management on 
that ^occasion was constituted a permanent committee so 
chat the congress might be m a position to communicate 
with the promoters of the Vienna meeting with a view to 
ensure complete success The circular gives full Inform- 
Allon of the steps taken by the permanent Pans committee 
in the matter of botanical nomenclature, and describes the 
principles by which their discussions on this subject have 
been governed All communications referring to the 
congress should be addressed to the general secretary, I>r 
A. Zohlbruckner, Vienna, 1 , Burgring 7 

Tiiursdav next, December 10, will be the 300th anni¬ 
versary of the death of William Gilbert. In commemoration 
of this tercentenary the Mayor and other representotives of 
the Borough of Colchester will attend the meeting of the 
Institution of Klectrical Engineers on Thursday nevt to 
receive a historical picture representing Dr Gilbert in the 
^t 0/ showing his electrical experiments to Queen EJjxa- 
beth and her Court, which will then be presented by the 
Institution to the Borough of Colchester, where Gilbert 
was born in 1544, in 1603 At the conclusion of 

the presentation an ordinary general meeting will be held, 
.at which a paper on the slow registration of rapid pheno¬ 
mena by strobographic methods the ondographe *' and 
"** puissancegraphe" (wave recorder and power recorder), 
will be read by M E Hospitaller, president of ihe Soci^t^ 
Internationale dea ^lectnciens If tune permit, a paper 
will also be read on the magnetic dispersion in induction 
motors, and its influence on the design of these machines, 
by Dr. Hans Behn-Eschenburg 

In the Journal de Physique M C Malt^zos discusses the 
■sand ripples produced both by wind and water in connection 
with the theory that they represent the position of nodal 
lines produced by the interference of direct and reflected 
waves This theory is supported by the author's observ¬ 
ations made at PbaJara (AttJca), and a simiJar explanation 
Is given of the agglomerations of pebbles which occur on 
many beaches The phenomena ore easily observed by any¬ 
one residing near the sea-shore, and an interesting feature 
Is that ripples ore formed in the sand even at depths of two 
or three metres 

Prop A, Richi, in a paper read before the R. Accademia 
slelle ScienzQ dell* Isthuto di Bologna on May 24, describes 
experiments upon the electric charge generated by X-rays 
4 jpon metals in vacuo. He begins by describing experi¬ 
ments confirming those of Curie and Sognac, who proved 
that metals under the action of X-r^S give off negative 
electrons or kathode rays, acquiring in consequence a 
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positive charge which may become considerable If the 
pressure, and In consequence the ionisation, of the surround¬ 
ing air be low enough He next describes comparative 
measurements of the potential thus acquired under identical 
conditions by various substances The last section treats 
of the variation of the potential acquired by the metal ex¬ 
posed to the X-rays, as its distance from the electrode 
fating It Is varied. 

In the Scientific Transactions of the Royal Dublin 
Socielj, Mr Arthur W Conway, in a short note of four 
pages, discusses the fundamental equations of clecLro- 
dynainics, and points out the difficulties attaching to exist¬ 
ing theories when radiation is taken into account. 'Ihc 
author proposes a system, consisting of a modiflration of 
Ilelnihoitz's theory, which he considers is free from the 
objections attaching to Levi Civila's s\stem The equations 
a«i9umed agree with the known rcl.iUons for electrostatic 
phenomena, whilst for slow motions they reduce to those 
given by Flelmholtz, which account for the phenomena of 
electric currents. 

Mr / Morrow publishes m the Philosophical Afagagine 
some experiments on the determination of Poisson’s ratio 
by means of a now instrument lor measuring the lateral 
contractions of tio-bars 1 he monument has two strews 
vhiih touch the bar the points between which the con- 
tiaction IS to be nieasiired, and when the specimen is ex¬ 
tended longitudinally the relative displacement of these 
screw-ends h determiii<*d optfCaily With this instrument 
values of Poisson’s ratio were found for steel, cast iron, 
wrought iron, brass and topper, agreeing very well with 
bticmeyer’s nsultii 

DimiNO his exploration of Lake Aral in thq years 1900 
and igoi, M. L N Berg made the very interesting observ¬ 
ation that this lake, whiih had been rapidly deireasmg 
during the years 1850 to 1885, began slightly io increase 
in 1891 The level was raised during the years 1891 to 
iqoi by an average of 20 tm. every year It appears now 
that during his exploration of Lake Balkhash, which he 
visited last summer, M Berg found that this lake also, 
which was formerly drying up very rapidly, has begun 
lately to increase On all sides j;)oplar trees and bushes 
submerged to some extent are to be seen, while several 
peiimsuls, like Bai-kabyl, have become islands, and the 
road from Vyernyi to Karakol is now under water The 
waters of the lake are extremely poor in animal life The 
eNflorers found only two species of fishes—one of them Ihe 
Perca schrenckiit special to this lake—while “ the bottom 
of the lake is a rcaj desert—no molluscs, not one worm " 
The plankton of the lake is, on the contrary, very rich in 
fresh-water forma M Berg found, moreover, to his great 
astonishment that the water of the lake in Juno last was 
quite fresh, along boih the southern and the northern 
shores As the Balkhash has no outflow, ihjs fact is of 
spciiol Interest 

Dr A E Wright and Cai'tain S. H Douci.as show by 
a series of ingenious experiments that the fluids pf the 
blood play an important rdls in connection with phago¬ 
cytosis, the absorption and distruLllon of bacteria by certain 
of the white cells of the blood. By mixing bacteria with 
the white cells of the blood obtained by centrifuging and 
adding blood serum (a) unheated, 1 e in the natural con» 
dition, (fr) heated to 60^-65" C- for ten to fifteen mlnutea, it 
II found that, under the same conditions, phagocytosis la 
much more active in the presence of the unbeated than of 
the heated serum. The heating appears to destroy soma 
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•etlvfttlng ■ubttADca In the ■erum, the heated lenim he- 
hevififf as a simple diluent, like phjilolopcal salt solution 
(Pfoc. Roy. Soc. Lond., vol. Ixaii. p. 357) 

Tub October number of the Emu contains the photograph 
of a Bubadult Australian barn-owl in which large bunches 
of the nestling down are retained on the legs, thus com- 
munlcatlng to the bird a most remarkable appearance. 

Thb osteology and affinities of the kingfishers form the 
subject of an article in the October number of the American 
NaiufaUit by Dr Shufeldt, who arrives at the conclusion 
that these birds are probably nearly related to the cuckoos, 
bee-eaters, and jacamars, although further investigations 
Into the morphology and life-history of all these groups are 
necessary before these complicate relationships can be 
picperly defined 

An interesting addition to the British marine fauna la 
recorded In the November issue of the Zoologtst Until 
1H99, when it was discovered on the coast of Brittany, the 
giant goby (Gebiuj capito)^ a fish attaining a length of 
9 or 10 inches, was believed to be confined to the Mediter¬ 
ranean As the result of a careful search of the rock-pools 
last summer, Mr. F. Pickard-Cambndge has demonstrated 
its comparative abundance on the Cornish coast. In the 
same Journol Mr. P. Podmore describes and figures some 
fertile hybrids bred from the ring^Jove {Colutnha palumbur). 

The study of animajs from the point of view of adapt¬ 
ation to their surroundings Is now the fashion, llie 
October number of the American Natufalis$ contsins the 
first of a senes of three or four article! written at the 
■uggestlon of Prof H. F. Osborn on the adaptation of 
mammals to aquatic, arboreal, fossorial, and cursorial 
habits. Pro( Osborn states that a number of advanced 
students have undertaken the necessary investigations, and 
that the results are of great interest, and In some instances 
novel. The first of the senes, by Mr R. C Osburn, deals 
with adaptations to an aquatic existence. It Is pointed out 
that the extent to which this adaptation has been carried 
Indicates the relative date at which an aquatic or semi- 
aquatic life was commenced Most aquatic mammals have 
depressed and expanded tails, but m the muek-rat and 
Potamogale this organ Is compressed The latter animal, 
al any rate, swims, like a newt, by the aid of Its tall, to 
which the hind-limbs are closely pressed, consequently there 
la no need for webbed feet KUkenthal's theory that the 
Increased number of phalanges in the flippers of cetaceans 
U due to the development of double epiphyses, one of which 
forms an additional phalange, is considered to be probably 
true. The fact that toothed cetaceans display Indications 
of descent from an armoured ancestor, while the whalebone 
whales probably trace their descent from a fully haired form, 
seems to support the dlphyletlc origin of the two groups 

Pamphlet senes No. 35, Issued by the Imperial De¬ 
partment of Agriculture for the West Indies, contsins a 
paper on ground nuts in the West indies, by Mr. W. G. 
Freeman, until recently the eGlentlflc assistant to the De¬ 
partment. Hitherto, although ground nuts are easily 
grown in the lalands, no attempt has been made to cultivate 
them on a sufficiently extensive scale to supply even local 
requirements, and quantities have consequently hed to be 
Imported. A summary of the results of the experlmente 
on the cuftlvatlon of aeedllng and other canes at the experi¬ 
mental atatlone at Barbados, 1903, Is given In No. 96 of 
the same serlea of publJcatloni. There were twenty-two 
flelda of canes under eBperlmenCal cultivation on nine estates 
siMted In typical localltlee, the eSnea In each case being 
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treated In exactly the same manner as the otlur eantE jom 
the estate. The best all-round cane proved 10 be the 
Barbados seedling, fi aoS, the second place being taksD 
by B 147, the average quality of lu Juice being fair. 

Thb reintroductlon of cotton growing Into the WoiT 
Indian Islands has soon been followed by the appearance of 
a destructive pest, the cotton worm or caterpillai^^Istto 
flfgifZacso—which Is causing considerable anxiety, at ll 
strips a whole field In a single night. It Is affecting 
Barbados, Montserrat, Antigua, and St. KItt's-Nevla The 
officials of the Agricultural Department are actively engaged 
in devising methods for efficiently coping with the evil. 

Dr. a. Frbihebb von Bistram his reprinted from the 
BerichU der naturforachenden Gesellschaft xu Freiburg 1 m 
Brelsgau his paper on the dolomite region of Lugano. It 
is accompanied by an excellent coloured gedoglcBl map on 
the ecale of i; 50,000, and the author has occasion to praise 
the contoured maps of the Italian Government, which, on 
this large scale, and with well-marked footpaths, have 
proved of service to so many geotoglsts. The most striking 
feature of the district Is the great east-and-west fault 
dividing the Trlasslc beds from the crystalline rocks on the 
north. The dolomite is thickened locally by repetition 
through earth-movements, after the fashion made familiar 
to us by the work of Dr Ogilvie-Gordon and others, but 
ths similarity of the strata prevents adequate mapping of 
the details. The style of the author enables one clearly 
to realise the landscapes, as in his picturesque description 
of the Val Solda The obliquity of the axis of the Lake 
of Lugano to the structural folding of the district leads 
him to assign to it a glacial origin. The author lays strese 
on the primary differences In the strata deposited In neigh¬ 
bouring areas, as affecting the manner of their subsequent 
deformation. His notes on the sections actually visible 
make the paper especially useful to subsequent visitors, and 
some of his criticisms affect the published maps of the 
Swiss Geological Survey 

The Scientific Ameftcan, In its issue for November 14, 
publishes a very complete end excellently illustrated account 
of modern printing methods, machines and appliances 

MESsas Macmillan and Co , Ltd., have issued part iv. 
of ** A School Geometry," by Messrs. Hall and Stevens. 
The booklet runs to twenty-eight pages, and contains the 
substance of Euclid Book 11., together with Book 111., Props. 
35-37 Its price IS fid. 

Messrs. liONOMANB, Green and Co. have just published 
a small work on " The Analytical Chemistry of Uranium," 
by Mr H Drcarley, which contains a mass of information 
relative to the determination of the metal in its ores and in 
commercial products. The material Is divided into four 
chapters, dealing respectively with the modes of estimating 
uranium, the estimation of uranium as phosphate, the 
separation of uranium, and the analysis of uranium ores. 

Messrs. Charles Griffin and Co., Ltd., hsve published 
the twentieth annual Issue of the " Year-book of the Scien¬ 
tific and Learned Societies of Great Britain and Ireland." 
The publication forms a record of the work done In science, 
literature and art during the session 1909-1903 hy e large 
number of societies and Government institutlona. The In¬ 
formation hoi been compiled from official sources, and should 
consequently be quite trustworthy. We notice that no 
details of the Geographical Aaooclatlon are given, or of the 
Avsocietlon of Science Masters In Public Schools. 
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Thi determination of vapour deneitiei at high tempera- 
turaa by application of the dlffuflon method of Bunien Is 
dlicilBsed In a paper by Prof. Emich communicated to the 
Vienna Academy. For one and the same gae at different 
lemperaturea the time of diffusion of a given volume should 
be proportional to the square root of the absolute tempera- 
ipire. Eaperiments with tubes of porcelain, platinum, and 
Iridium show that this requirement la approximately 
, fulfilled, and Investigations on diffusion are now being 
carried out up to a temperature of aooo” C. 

Accormno to Mr. W. Ackroyd, colour changes are 
frequently brought about by the action of radium rays. 
These changes have been examined by embedding a radium 
bromide tube In the substance experimented upon After a 
few hours sodium chloride becomes orange or buff coloured, 
potassium chloride becomes violet but returns to its original 
colour very quickly after removal of the exciting cause. 
Sodium bicarbonate and potassium metabisulphite are 
changed to amethyst colour after twenty-four hours' ex- 
pcp< ure. 

Wb have received the second number of vol i. of the 
Journal de Chi mis physitiue, published under the direction 
of Prof Guye, of Geneva. The number contains two 
Interesting papers, one by Prof Duhem on the eutectic and 
transition points of binary mixtures which give rise to 
mixed crystals, the other by Prof Guye on the electrolysis 
of alkaline chlorides The reviews of current physico¬ 
chemical literature which form the second part of the 
publication are exceedingly well written, and the papers 
reviewed are, moreover, of quite recent publication, a state¬ 
ment which cannot be made of many abstracts in other 
phyaioochemical jouinals 

In the November issue of the Montieut Setenitfique M 
Combes discusses the various attempts which have been 
made to obtain the diamond artificially. Against the 
common supposition that the diamond can only be produced 
at high temperatures, the author cites several observations 
which seem to indicate that natural diamonds, at any rate, 
cannot have been formed under such conditions. The hypo¬ 
thesis that high pressures are necessary for the artificial 
production of diamonds is not In accord with actual experi¬ 
mental facts, and the author arrives at the conclusion that 
in the experiments of Moissan the pressure plays no essential 
part, and that the optical properties and the analysis of 
ths crystals obtained by this chemist do not warrant the 
conclusion that these are to be regarded as diamonds 

Trb additions to the Zoological Society’s Gardens during 
4h*3 past week Include a Bonelli’s Eagle {NisaHtus fa^etaius), 
European, presented by Mr G. H. Baxter, a Matamata 
Terrapin (Chelys fimhrtaia) from Guiana, presented by Mr 
E. DIeber; a Yellow-fronted Amazon (ChrysoUs achro- 
cephala) from Guiana, a Lesser Sulphur-crSated Cockatoo 
{Cacaiua sulphurca) from Moluccas, a Common Buzzard 
(Butso vulgaris), European, deposited, an Ourang-outang 
( 5 ftttfa safyrus) from Borneo, purchased. 


OUR ASTRONOMICAL COLUMN- 
Abtronomxcal Occurrbncbs in Dbcbmbbr 
Dec. 3 dh. 44ai> Minimum of AIroI (B Persei) 

6. lyh 40m, to iBh. 41m. Moon occults R Geminoram 
(Mag, 3 6). 

II. Predicted perihelion pamoRe of Brooks’s periodical 
comet (i8toV-i896 VI). .. 

11-13. Epoch of Gemlnld Meteors (Radiant loB + 33”). 
14. iih> Venus In conjunction wiUi the Moon. Venua 
’ o-S'S. 
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Dec. 15. Venus. Elluminiitcd p ilion of disc bo 5B6. 

ifk 3h, 7m lo 6h. a6m Transit of Jupiter’s Sit III. 

20. lah. Mari and Saturn in conjunction (Mars 
33' S ). 

22. I2h. Sun enters Csprlcomui. Winter commences 

23. 7h. X7ni. lo i6h 36m Transit of Jupiter’s Sst. Ill 

,, 8h. 27m. Minimum of AIroI {A Persei) 

25 6h. om. Jupiter in conjunction with the moon 

(Jupiter 2" 40' S ) 

26 5h. 16m Minimum of Algol {A Persei) 

,, 23h. om Neptune id opposition to the sun. 

31. I2h 50m Near approach of moon to Aldebaran 
(a Tauri) 

„ i8h om. Mercdryat greatest elongation (19” 30'E.) 

Drtebuination of Standard Stellar Velocities —In 
accordance with the cooperative scheme for regularly deter¬ 
mining the velocities of certain standard stars, Profs. Frost 
and Adams have, during the past twelve months, made in¬ 
dependent observations of the radial velocities of thirteen 
stars, the results of which are given herewith ‘— 


Mun 


Sur 

velociiy In 
kilometru per eec 

a Arietis 

"I37 

a Persei 

- 2 1 

A Leporis 

-124 

A Gcminonim 

+ 34 

a CrateriB 

+ 47 4 

a ^otiB 

- 48 

0 Ophiuchi 

-11 1 

7 Aquils 

- 1 8 

7 Cephei 

-41 2 

• Pegasi 

+ 62 

7 Piscium 

- 10 9 

1 Auri|pB 

+ 190 

• Leonis 

+ 55 


The Bruce spectrograph of the Yerkes Observatory, with 
various cameras attached, has been usi^, and, in the 
majority of cases, the spark spectrum of titanium has been 
employed to give the standard comparison wave-lengths 
Three photographs of each star have been obtained, except 
in the case of A Leporla, where the low altitude and poor 
observing conditions have prevented more than one being 
taken A range of 1 8 km in the determined veliKities of 
■ Leonis indicates the existence of a real variation, but 
more photographs must be measured before the point con 
be decided An unaccountable difference of —05 km is 
shown between the velocity of A returns as determined from 
eight earlier plates and that obtained from the five plates 
recently obtained, unaccountable because in the spectrum 
of this star the lines are so well defined (Astrophysical 
Journal, vol xviil , No, 4) 

New Elements for q AguiUB —From 3Ss observations 
of the magnitude of q Aquilm, made at the Lyons Observ¬ 
atory between June 3, 1896, and December as, 190a, 
M M. Lulxet obtained the times of fifty-five maxima and 
fifty-three minima^ and, on oomparlng them with those 
calculated from the elemeilti obtained by SchUr, and pub¬ 
lished in *' Chandler's Third Catalogue,'* he Eound that a 
difference amounting, in tha mean, to -l-o-a day existed, 
and therefore thought It advisable to compute a new set of 
elements This he did by employlnff the maxima and 
minima data used by Schilr, and combining with them the 
results obtained from his own observadoni; the result 
showed that it was nece^iv to apply a correction of 
oio6±ooai day to the original epoch of maxima, and 
00166 ±0 035 day to that of minima, and, in each case, a 
slight correction lo the length of the period 
Applying these eorrectlons to the data used by SehUr, one 
obtains for the original epochs 

Maxima a396i68-;^B days, 

Minima a396i66<365 days, 

and for the length of the period 

7 176381 days. 
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The new eJemants, baaed on these data, are aa followa — 
MaiimnmaJ.D 2396 i68738\(M.T. Paris)+ 7 176383 E 
Mlnlmam ^J.D. idd'jSs/+ 0*14 »iD (0^*044 E +304”) 


MaaimuTQ 1848 May 20 17 43 431 +7 4 13 59'4 E- 
Minimum 1, ,, 18 8 45 36/+ 2021D. bid (o*'044E.+304”) 


several special methods being named and clearly eluddated. 
Numerous worked examples are given throughout the book, 
each problem and method being dearly illustrated In this 
manner The work is published by M. A. Hermann, 6 Rue 
de la Sorbonne, Paris 


THE EDISON ACCUMULATOR} 


and a comparison of the weighted means of his own and 
other observations leads M Luizet to the conclusion 
that the interval between the principo] and secondary 
maxima is a 373 days, or ad. 8h sBm, {Astronomtscht 
Nachrichten, No. 3911) 

AnsoNVTioN OF STAk Light bv Comet 1903 c —Prof Max 
Wolf publishes, in No, 3914 of the Astronomuche Nach~ 
fichten, two photographs of comet 1903 c taken on July 
25 when the copiet was passing in front of the 6 5 magni¬ 
tude star B D +63°. 1056. On comparing these photo¬ 
graphs with ihe observations of comet 190a IH , Prof. 
Wolf arrives at the conclusion that the later comet exhibited 
a selective absorption of star light which was not exhibited 
bj the earlier one 

PUDLICAIIONS OF THE PULKOWA OBSERVATORY —Vol. X 
(and series) of the Puhltcahons de rObservatoire Central 
Nicolas, edited by M, M Nyrdn, contains the details of the 
observations made with the prime-vertical transit instru¬ 
ment from 1869 to 1896 In the introduction, M Nyrdn 
discusses very minutely the errors of the instrument and 
their corrections, paying particular attention to the causes 
which might produce a small yet persistent residual as yet 
unorcounled for 

The results were analysed in order to test the validity 
of Chandler’s “ A0 " term for the variation of latitude, 
and they indicate that that observer’s 
empiriral formula requires some slight 
inodifiratlon, although M Nyrt^n hesi¬ 
tates to make a definite statement on 
this point The constant of aberration 
as deduced frcmi these observations is 
ao*>i|4a3 if Chandler's term be con- 
lidf^, without the latter the value is 
ao^>A45i, and M Nyrdn observes that. 

In tne mean, this term seems of small 
Importance. 

In vol. xHi of the same PuhUcaUom 
M Nyrdn publishes a new catalogue of 
1336 reference stars situated between 
dec. —30" and dec. +90°. This differs 
from Struve's Pulkowa catalogue in 
only containing stars between magni¬ 
tudes 5 and 7 , at least this was the 
original proposal, but it has been found 
necessary in practice to admit others 
which ere just outside these limits The Idea of this selec¬ 
tion was to include stars which were faint enough to give 
exact readings, and not too faint to be observed with the 
vertical circle used Another feature of the catalogue is 
the division of the sone Into squares, of which each side 
IB 5” In length, and the observation of only one star in 
each zone, thus ensuring the even distribution of the refer¬ 
ence positions without incurring too great a labour In the 
observations. The section of the zone —15" to +90° was 
observed at Pulkowa, and store selected from the Bonn 
Durchmusterung were used, whilst the remaining section 
was observed at the subsidiary observatory at Odessa, where 
the Cordoba catalogue was used. Details of each observ¬ 
ation made are givon in the catalogue, and, together with 
the results, they occupy 487 quarto pages 

Guide for Abthokomicac, and Gkodetical Caia;ulation9- 
—Part li, of Signor ]. Boccardl's " Guide du Calculateur " 
will be found to be an extremely useful reference book by 
all who desire to perform calculations of observational 
results In astronomy or geodesy. It gives lucid explan¬ 
ations of many typical computations, such as the calcula¬ 
tion of precessional effects, reductions to apparent place, 
elements of orbits, the determination Of an orbit from three 
obeowations, and the special perturbations of an orbit; it 
aleo,explains and Illustrates the method of " least squares." 
Umler the heading of " Geodesy " Ihe solutions of many 
typical problems are explained and examples worked out. 


R W. HIBBERT read a most Interesting paper on the 
Edison accumulator before the Institution of Electrical 
Engineers last week. Since the first announcement of Mr. 
Edisoninvention nearly three years ago, very little of an 
authoritative nature has been published about the cell, the 
paper which Dr Kennclly read In May, 1901, showed that 
the invention was full of proinise, and further results of 
more extensive experiments and of practical trials have since 
been awaited with eagerness, A description of the cell 
Itself was published in Nature In July, 1901 (vol Ixiv. p. 
241), and as it has undergone little alteration since then 
w^ need not describe it in detail here, the active maieriais, 
it Will be remembered, are nickel oxide and iron, and the 
electrolyte is a 20 per cent, solution of caustic potash, the 
chemical changes on charge and discharge may be repre¬ 
sented by the equation 

Afler charge ATter iliicSaTgc 

NiOJ KHOaq |Fe t=: NiO |KHO aq |leO, 

the electrolyte serving merely as an oxygen earner, and not 
takinfj’ any actual part in the final changes of the active 
material, as does the sulphunc acid in the lead-lead-peroxide 
cell. Ihe active materials are packed m perforated steel 
pockets, and the plates, though thin, are rigid and light. 
I'he construction is thoroughly mechanical throughout, and 
the lightness Is obtained without any sacrifice of durability, 


cells. Tho standard size of automobile cell is 13 inches 
high (over all) and 51X35 inches horizontally. The weight 
18 17 8 lb. The E M.F is approximately 1 35 volts, and the 
internal resistance 0-0013 output at 6a amperes 

discharge is 210 watt-hours, the capacity working out, there¬ 
fore, at ii'B watt-hours per lb. This ffgure agrees very 
closely with those which were published originally, Dr. 
Kennelly put the output at about 14 watt-hours per lb , and, 
111 the article referrra to above, we calculated from a dis¬ 
charge curve which had been published an output of 10 
watt-hours per lb The lightest lead cells in some instartcea 
approach, or even exceed, these figures, but on the average 
the result is considerably better than that obtainable in 
practice nith leid accumulators. It will be seen, however, 
that In many other respects the Edison cell promises to 
ptove much superior, especially for motor-car work 

Mr, Hlbbert's tests were made partly under laboratory 
conditions and partly on the road. The discharge curves 
reproduced In Fig i were taken in the laboratory, and shenv 
that the Edison cell pOBsesses in a remarkable degree one 
very desirable characteristic, namely, that of giving a good 
output In ampere-hours when discharged at heavy dhschorge 
rates Taking the normal discharge current as 30 or 40 

I ‘‘TIm Bdkeo AoouimilBior Jbr AaiODHAilaa" Bv W.^Bibbvl, 
Ahwacl Df pspsr rssd lislbia iba liUuiMbm of Electncal lii|liiMns 
Nttwaber vS. 



which is one of the chief faults of the lighter types of lead 
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amperas, the curves show that oiore than 80 per cent of 
dM norioal ampere-houre can ba obtained when discharging 
at ao i^lgh a current even as aoo amperes. A lead cell under 
•irnilar conditions would probably not give more than 50 
per cent, of its normal output Experiments on the road 
showed that this result could be obtained under practical 
conditions. A 3a mile run was made from Leicester to 
Northampton against a head wind all the way, on the level 
the current vaned from 55 to 60 amperes, as against the 
usual 40; uphill it was from 90 to 100 amperes, and on one 
occasion rose above 150 amperes 'I he total discharge came 
out as 190 ampere-hours, the normal standing discharge 
being ifjio ampere-hours The battery had been fully 
charged before the start, 242 ampere-hours having been 
put In In I hour and 20 minutes This particular case 
shows that there is an extra discharge—30 ampere-hours 
in this instance—which can be got from the cell, it is due 
to the fact that the voltage nt the end of the discharge does 
not continue to drop rapidly as shown in the curves in 
Fig. I, but, when it nas fallen to about half a volt, becomes 
Steady again for another hour '1 here is, in consequence, 
a reserve of capacity which, though not generally used, may 
I'love very valuable in emergencies such as the above 

Some other results obtained by Mr Hibbert may be 
quoted A cell after being short circuit^ for 48 hours 
recu\cred its original capacity after two charges, and was 
apparently none the worse for this severe treatment Ex¬ 
periments on the rate of charging were tried, and showed 
that high charging currents can be safely used. A fully 
discharged cell was recharged for an hour at 177 amperes, 
114 ampere-hours, or 70 per cent of the charge, were 
obtained on discharge at 60 amperes Experiments on the 
road confirmed this result, 70 per cent, of the charge being 
obtained after charging at 200 adiperes The efficiency of 
the cell IS not quite so good as that of a lead cell, the follow¬ 
ing figures were obtained under different conditions.—at 
32 amperes charge and discharge 66 per cent , at 60 amperes 
bo per cent , at 100 amperes charge and 60 amperes dis¬ 
charge 56 per cent , and at 177 amperes charge and 60 
amperes discharge about 50 per cent On the other hand, 
th'9 cell endures a period of re^t before discharge well, 
and also does not suffer if allowed to stand discharged for 
some time. If discharged immediately after charge a some¬ 
what large discharge is obtained, but after two days’ rest 
a discharge of 155 ampere hours is given; a further twenty- 
four days" rest only had the effect of diminishing the dis¬ 
charge to 12j ampere hours, or 80 per cent, or the dis¬ 
charge after the two days' rest 

The trials on the road weie made in a runabout with a 
battery of 38 cells, weighing about 700 lb ; the total weight, 
With two persons, was about 2000 lb The trials were 
planned to afford answers to the following questions — 

(1) Is the capacity the same on the road as in the lubor- 
otoi V 7 

(2) Will the battery stand excessive discharges on the 
road P 

(3) Will It take a rapid charge and utilise it on the road ^ 

(4) Will it recover after lying discharged for some lime? 

(3) Does the capacity fall off by reason of the shaking^ 

(6) What attention is required? 

Tne experiments which we have already quoted show that 
the answer to the first four questions is in the affirmative 
With regard to the fffth question, the leaults were very 
satisfactory The car had run 400 miles before Mr Hibbert 
took It over, its capacity was then 159 ampere-hours on 
standing discharge. Mr. Hibbert ran it in all 500 miles in 
the course of a month, and at the end of that time the 
capacity on standing discharge was 13S ampere-hours, show¬ 
ing, therefore, no appreciable deterioration As regards 
attention, Mr. Hibbert found very little to be required, 1 
none of the terminals worked lom or showed signs of | 
getting unduly warm with the heavy charging currents 
sometimes used. The only matter that had to be attended 
to was the replenishing with distilled water which was 
retired after every live or six charges 

The genaral results of Mr. Hibbert's tests are m^t 
encouraging; the only point on which further Information 
IS required is durability, but all the evidence is In favour 
of thfa proving aatiofactory. It certauffy seems as If the 
hopee arotiaed oy Dr. Kennelly'i paper are within mcasur- 
abie dlttanca of reallaatlon. M S. 
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THE UNITED STATES GEOLOGICAL 
SURVEY. 

\VE have received parls i to iv. of the twenty-second 
** annual report or this survey for igoo-i In part 1 , 
after the administrative report by Mr C D Wdluott, the 
director, there is an elaborate essay on the asphalt and 
bituminous rock deposits of the United States The author, 
Mr. G. 11. Eldndge, points out that while sandstones are 
storage reservoirs for mineral oils or bituminous deposits, 
limestones be the place of origin as well as the means 
of storage. Ozocerite has been formed in some strata by 
the draining of petroleum pools or of strata richly suturuted 
m oil The author instances a reservoir in Californio that 
rests on granite, and has been Hlled from overlying deposits 

In part il. ore deposits are dealt with. There is an 
account of the tungsten mine at Trumbull, Conn , and it Is 
mentioned that wolframite is produced by alter-ution of 
scheellte through replacement of us calcium by iron and 
manganese The ore deposits of Kico Mountains comprise 
galena, often argentiferous, sphalerite or zinc blende, chalco- 
pyntc and magnetite, those of the Elkhorn district include 
argentiferous galena and gold, and the metalliferous de¬ 
posits are believed to have been derived from igneous rocks 
(gabbro) lying beneath limestones, through the agency of 
uprising hot siliceous waters. Ihe Hlue Mountains of 
eastern Oregon comprise, near Daker City, an Important 
gold-held The mountains consist of cores of older rocks 
with lertiary rhyolites, andesites, and basalts Gold and 
silver occur in veins in the older rocks, and gold occurs 
alsio in placer deposits In Monte Cnsto, Washington, 
there arc ores of copper, lead, zinc and arsenic The lead 
and zinc mines of the Ozark region are dealt with in con¬ 
siderable detail, with rcspcit to the relation and Co the 
concentration of the ores, whether by ascending or descend¬ 
ing waters The original precipitation of the metols is 
traced back to the agency of organic matter, aided by con¬ 
centration and evaporation in shallow seas, such as 
characterised ihe dolomitlc beds of Cambro-bilurian age. 
Analyses show minute, but important, amounts of zinc and 
lead in the pre-Cambrion, Canibro-Silunan and Carbon¬ 
iferous rocks Ihe workable ores have been deposited in 
tho fractured and brecciated areas of Carboniferous Lime¬ 
stone. The author discusses the chemical processes which 
have led to the deposition of these ores, these have in 
succession been oxidation of sulphides, transportation as 
sulphates, and precipitation in the crevices of the rocks as 
sulphides Some of the ores have since been superficially 
changed to carbonates 

Part ill deals with coal, oil and cement There are 
statistics relating to the coal-fields of the United Stated, 
particulars about the anthracite coal-field of Pennsylvania, 
with Its disturbed, vertical and overturned coal, and de¬ 
scriptions of various other coal-fields, and of the Games oil¬ 
field of Pennsylvania Accounts are given of the Portland 
cement industry in Michigan, and of the manufacture of 
hydraulic cement in south-west Arkansas, where chalk com¬ 
parable With that of England is used. 

Part iv deals with hydrography, with stream measure¬ 
ments, the hydrography of the American isthmus, and of 
the high plains 

Wp have received also port 1 of the twenty-third annual 
report for 1901-2 It con^ins the report of the director, 
Mr C. D Walcott, who describes tho methods of work, 
and appends a memoir with portrait, of the late Clarence 
King 

In addition we have rcrelvnd a preliminary report on the 
Ketchikan mining district of Alaska, by Mr Alfred H 
Brooks, who deals with the gold-bearing properties and 
with certain silver and lead deposits; and a reconnaissance 
of tho north-western portion of beward Peninsula, in Alaska, 
by Mr A J. Collier, with reference to the more important 
gold-fields These reports, which are naturally somewhat 
sketchy, will be of service to those who contemplate mining 
enterprises in the districts. 

Two monographs of the Geological Survey have recently 
been published. Monograph No xlil. 1 j on " The Carbon” 
ihroua Ammonolds of America," by Mr Jamee Perrin Sqd^i- 
The writer telle us that he makes " no distinction bet^feM 
goniatltee and ammonites, because there la none that vW 
hold." He remarks that while nearly all the clia^acterlecfc 
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Europttn gcnm an preaant in America, loma are extremely 
rare, rqireeented by a iliiffle ipeclei; othere have a dljlerent 
range In America from that in Europe. Theee difference! 
of range and aeeoclatlon give hint! at to the region where 
come of the forme originated, but the information le too 
indefinite to allow any positive statements as to the faunal 
geography of that time. The author, however, concludes 
that at bast periodically there was easy Intermigration 
between the American and the European waters, w the 
community of nnera, and even of species, is too great to 
be explained by any other hypothesis. We note that 
Glyphtoctfiu calyx, GoniaMeM crenistria, G iphaaticui 
and G, Mtridius are recorded from the Lower Carboniferous 
of America. The work is jJiustrated by twenty-nine plates 

Monograph No xliil is on "The Mesabl Iron-bearing 
District of Minnesota," by Mr Charles K Leith. The Iron¬ 
bearing formation occurs in the Upper Huronlan, and In 
whet Is known as the Biwablk division. This comprises a 
variety of rocka, including slates, cherts, and " greenalite." 
This last-named substance consists largely of minute 
granules of green ferrous silicate, without potash, and is 
named greenalite for convenience. The cherts and Iron 
ores are shown to develop mainly from the alteration of the 
greenalite ^anules. Interbedded slate-rocks occur, and 
paint-rocks have resulted from their alteration The Iron 
ores are in basin-shaped deposits of considerable horizontal 
extension Full particulars are ^iven of these and of the 
methods of mining, while other rocks which enter into the 
structure jof the district, the Archsan, Lower Huronian, 
the Keweenawan gabbro, the Cretaceous rocks, and Glacial 
drifts are described. The work is accompanied by maps, 
pictorial views, and plates of microscopic sections. 

A aeries of Buliniins of the Geological Survey (published 
ipoa*!) has been received No. aoj comprises the invalu¬ 
able * Bibliography and Index of North American Geology 
for ipoj," by Mr. F, B. Weeks, S66 works are listed, and 
they are for the most part accompanied by brief notes of the 
contents. In No 191, also (he work of Mr. Weeks, there 
Is a list and references to " North American Geologic Form¬ 
ation Names," a work of unquestioned utility we cannot 
help thinking that formatjonal terms should, wherever 
possible, be derived from original place names. Even 
names like (he Appotomax, Bearwallow, Caloosahatchie, 
Shawangunk or Wapsipinicon beds are preferable to those 
of Alnwick, Barnstaple, Falmouth, Tiabury and Tiverton 
beds, some of which have a meaning In this country. 
Other native names, such as the Anamosa, Keewatin, 
Shenandoah odd Wyoming, and even the Mormon beds, are 
appropriate. 

No. sod is a etudy of the fauna of the Hamilton I 
(Devonian) fbrmatlon of the Cayuga Lake section in Central 
New York, by Mr. H- F Cleland, An attempt wae made to 
collect the complete " faunule " from each zone, and It is 
stated that the examination failed (with one possible excep¬ 
tion) to reveal any evolutional changes The speciee are as 
distinct or as variable In one portion of the section as In 
another. Arnarently It makes little difference how much 
time elapses so long ns the conditions of environment remain 
unchanged. Some repetition of faunae Is noted. 

In No. 305 Mr. G. B. Shattuck deals with the Mollusca 
of the Buda (Cretaceous) Limestone, and Mr. T. W. 
Vaughan deale with the corals. The work Is accompani^ 
by many plates of fossils. In No, 204 the fossil flora of the 
John Dav Baeln, Oregon, ii described and Illustrated by 
Mr. F. H Knowiton. The bede which yield the plants are 
Eocene and Miocene. 

In No. 19c Mr T. N. Dale contributee a eecond paper 
on structure details in the Green Mountain region and In 
eaeiern New York. Varloue etnicturea in pre-CambrIan 
and Cambrian rocks, showing the complex interaction of 
mechanical and chemical procesees, are described, and In 
one CBia Che amount of shear is Indicated by deflected 
annelid borlnge. 

Economic geology receives treatment In several Bullslku. 
No. 199, by Mr. I. C. Ruseell, Is on the geology and water 
resources of the Snake River plains of Idaho. Many 
eurlous volcanic features are Illustrated, Including sdme 
WMtanlc bombe. No. 198 le qn oil sand in Ohio, No aoo, 
on qfirax deposits In California, and No. soa on gold and 
Ranias. In No. soy there Is an easay on 
tha actm ot ammonium chloride upon silicates. 
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Gwgraphy to IUuitr>t«d In No. 196, vhmU Hr. , 1 . S. 
DiJler treats of the topographic davalopmsnt of the Rlamatb 
Mountains In California and Oregon; In No. 197, by Mr. 
H. Gannett, on the origin of eome ten thousand place namae 
in the United States; and In No. aoi, which oontalns niiilte 
of primary triangulatlon. 

The Ma^land Geolo^cal Survey, under the direction of 
Prof. W. B. Clark, sends two memoirs on the countisi of 
Cecil and Garrett. These deal exhaustively with the locql 
geology and topography, with the rocks Igneous and 
stratified, the mineral resources, soils, climate, forests, &c. 
They are well Illustrated and admirably printed, and wldi 
their colour-printed maps they may be regarded as In all 
respects mt^els of what geological aurvey memoirs 
should be H. B. W, 


WINTER WHITENING OF ANIMALS,^ 

T he winter whitening of animals, though of intense 
interest to zoologists, is very ImperfectTy understood. 
Most writers ore satisfied to believe that this colour change 
was perfected somehow under the action of natural selection 
for the protective purposes of adaptation to environment. 
Its origin they leave as an unsolved problem. 

I find, however, that the change has a deep physiological 
significance. There is, for instance, in mammals a de¬ 
finite sequence m which the various parts of the body 
whiten. This sequence corresponds to the eummer accumu¬ 
lation of fat in the pannlculus adiposus. Thus the belly, 
where peripheral fat le thickest, is permanently white, and 
the rump, where also fat accumulates thickly, is usually the 
first part to whiten in winter, 

Many northern mammals and birds not usually regarded 
as of the winter-whitening category are lighter in winter 
than in summer The whiteness or white patches assumed 
in the former season correspond to the fat tracts, so that 
these species may be regarded as subject to the same process. 

In the northern summer most animals accumulate fat, 
always in a definite manner as regards the regions where 
It Is deposited. This fat is indicative of deficient oxydlsa- 
tion and of sluggish metabolism, and the process of Us 
accumulation is therefore one of atrophy. The fat accumu¬ 
lation and atrophy are most marked In autumn, at which 
season metabolism is therefore lowest. With the onset of 
winter cold, the atrophv mav extend to the hairs Their 
pigment (as observed by Metchnikoff) is then removed, 
always, however, commencing with those parts where peri¬ 
pheral fat is thickest, and atrophy therefore greatest. 
Should there be a change of coat at this time, the new 
hairs are influenced by Oie same conditions In very cold 
countries they come up white all over the animal, in more 
temperate regions the parta only where fat is thickest are 
white. 

Although a pigmented hair can thus undergo atrophy and 
lose of pigment, 1 know of no case where the colour ]■ re¬ 
placed. Animals once whitened remain so until the spring 
moult. 

Theee facts apply broadly to birds and mammals, but the 
hare and stoat are the species which I have studied 
especially. 

Similar laws govern a great deal of the dlstributloD 
of the white colour throughout the vertebrate phylum, 
wherein the connection between white colour and the 
peripheral fat tracts fthus indicating local atrophy) may 
be widely traced. Thus domestic animals, nearly all of 
which are prized most for their power of accumulating fat, 
exhibit a strong tendency to the developiment of white 
patches. In both these and in wild animals the belly, where 
occurs the principal fat tract, is the most frequently white 

f iart, next follow the rump, and parts of the neck, of the 
Imbs and of the head 

Marked exceptions are, no doubt, frequently due to un¬ 
usual arrangements of the pannlculus adiposus Thui in 
the badMr, a representative of a family In which the back 
Is usually whiter than the belly, I find a corrasponflngly 
exceptional arrangement of the fat tracts. 


1 Abtinct of a pspar read bctbra lha Royal Irhh Acadaoiy oa ICay ii 
by ^ apt Banati Hamihon. on a phyilnloaloal ibaoiy re aaplpin the. 
wTator whlienlsx of birdi and mammaii nvinf In mowy eennctka, and tha. 
moat airlhlni panli In (ha dlMrlbuilon of vhiia In vartabraiaa gaomlly 
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TIm whits of the hsad—the “ Uue ” of horiss, the fsclsl 
saripis of (ho bsdffer—often sffecu regkm not of fat 
necunuUtloo, but where the akin Immedlatelj overllea bone 
'and membrane (frontala end nsMla end aymmatlc arch), 
udikh tfauf, aeem to produce an atrophj nmllar to that 
caused br underlying fat. 

In menY animus the hair-atrophy aasumes the form not 
of whitening, bat of baldnota. Marine mammals are halr- 
leaa In proportion to the development of their peripheral fat- 
layer; fattening cattle lose their hair, while the baldness 
or man oorresponda in position to the blase " of horses, 
dnd the bare buttocks of monkeys to the white rumps of 
Other animals 

Yellow and red frequently follow the same rules of dis¬ 
tribution os white. They are well known to be fat pig¬ 
ments. 

I must carefully guard myself against the extension of 
my theory to all cases where white occure In vertebrates. 
It la odious that not all animals are subject to this atrophy, 
and that there must be other causes for absence of pigment. 
It seems highly probable from what I have written that the 
known unevenness of animal coloration Is but the external 
Irdleatlon of uneven nutrition In different regions of the 
My. 


VmVKRSlT^ ARD EDVCATlOfiAi. 
imELLlGERCE. 

Cambridge. —Prof. J. A, Ewing, F.H.S., and Prof Karl 
Pearson, K.R S , have been elected honorary fellows of 
King's College. 

Mr W, Chawner, Master of Emmanuel, has been 
appointed an elector to Ihe Sadlerlan professorship of mathe¬ 
matics, In succession to the late Dr N- M Ferrers 

Mr C H Talbot has presented to the university a 
number of Instruments used for the researches of his father, 
Mr. H Fox Talbot, F R S. 

The Duke of Buford has presented to the Museum of 
Zoology a number of valuable specimens of Cervus 
davtdianaa, 

Mr W Bateson, F.R S., and Mr A C Seward, F R S , 
have been appointed members of the botanic garden 
syndicate, Prof. Marsh a member of the museums syndi¬ 
cate , Mr W. M Coates and Mr E T Whittaker members 
of the observatory syndicate; Dr D MacAllster and Prof 
Marsh members of the State medicine syndiiate, Dr. J 
Griffiths a member of the medical board , Mr F H. Neville, 
F R S , a member of the board for physics and chemistry, 
Mr. J. E Marr, F R.S , a member of the board for biology 
and geology; Mr. A. C. Seward, F.R S , a member of the 
board for agricultural studies; Mr F. C. Parsons an 
examiner in human anatomy. 

The grace for the appointment of a syndicate to consider 
changes In the university studies and examinations was 
carn^ by 170 votes placet against yq non-^lacef The 
members of the syndicate as proposed were appointed by 
156 votes to 9a. 

It is reported that the late Mr. Seale Hayne has left 
residue estate amounting to more than ioo,oooE for the 
purpose of establishing a college of science, art, and 
literature in Devonshire. 

Under the auspices of several Greek educational societies 
recognised by the State, an educational congress will be 
held in April, 1904, in Athens. In connection with the 
oongress it Is intended to organise an exhibition of 
educational books and apparatus which will include an 
International section. Foreign oontributora should deliver 
their exhibits in Athens not later than February 14, 1904 
Stalled Information can be obtained from the secretary, 
M. G. Drossinis, Comlt^ d'Organisation du Conms 
hell^nlque d'Educatlon, Bureaux du Syllcgue pour la Frt^ 
pagatlon de LIvres utiles, 4a Rue de I'Acaddmie, Athens. 

A COMMUNICATION from the Privy Council has been re¬ 
ceived by the agents for the promotion of the proposed 
University of Yorkshire with reference to the arollcatlon 
for a charter for Che Yorkshire College at Leras The 
-Lords of the Committee of Council mte that, in view of 
Che, additional Informatkm as to their financial position and 
praapecta which the promoten of the Yorkanlre Coll^ 
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petltloti are able to furnish, they agree to recommend the 

5 rant of a charter following generally the terms of the 
raft submitted, on the understanding that the West Riding * 
County Council mokes a substantial subvention towards the 
maintenance of the university, and that the promoters under¬ 
take to raise a capital sum of at least ioo,oool. by the 
earliest possible date As to the title of the university, it 
Is pointed out that The Victoria University of Yorkshire " 
implies a possessory Interest In the whole of Yorkshire, 
and objection might be made to It. Also, the use of the name 
"Victoria" might cause confusion with the “Victoria 
University of Manchester " 

The report on Che work of the department of technology 
of the City and Guilds of London Institute for the session 
1903-3 shows a marked increaae In the number of examinees 
from India and the colonies. Last year India sent up 39 
candidates and the colonies 14B This year 53 Indian and 
338 colonial candidates were presented for examination, 51 
from New South Wales and 167 from New Zealand 
Applications have been received from Cape Colony for the 
holding of examinations In telegraphy and telephony, 
manud training and other subjects, and the Agent-General 
has undertaken to transmit the question papers to the 
colonial educational authorities and to afford all necessary 
facilities for the conduct of the examinations. The number 
of candidates In cotton spinning examined in India Is 
steadily increasing In mechanical engineering there is 
also a large increase There has been also a continuous 
and uninterrupted increase in the total number of classes 
registered by the Institute for instruction and in the number 
of students in attendance. While in 190a the number of 
centres was 364 with 3330 classes and 36,189 students In 
attendance, in igej there were 396 centres, 2789 classes, and 
38,638 students 

At the annual dinner of the Institution of Mining and 
Metallurgy last week, Sir W. Anson, Parliamentary Secre- 
ta^ to the Board of Education, In proposing the Coast of 
" The Institution," referred to the scheme for a great school 
of technology in London, and promised the cordial and 
hearty cooperation of the Board of Education Some months 
ago, he continued, the Board had in view the appointment 
of a committee to inquire into the Royal College of Science 
and Royal School of Mines in their special relation to this 
I scheme He thought he could safely say that thoC com- 
I mittee, of which Sir F Mowatt had consented to become 
the chairman, would be appointed, and would commence 
work in January next He was glad to be able to assure 
them of the cordial roopcration of the Board of Education 
m any scheme for the advancement of practical iclentlflc 
education. He welcomed the efforts of the Institution of 
Mining and Metallurgy to advance technological study, 
because It was of Immense Importance to the education of 
the country that they should find among men of business 
thii appreciation of the value of knowledge, of training, and 
of study. 

Bv the wilt of the late Mr. Gordon McKay, Inventor of the 
sewing machine that bears his name, Harvard University 
receives a very large bequest for applied adcnce, estimated 
to be about 800,000/,, and eventually much more We 
learn from Serenes that according to the terms of the will, 
Haivard University is to receive 200,000/. when this amount 
has accumulated from the Income, and is thereafter to 
receive 80 per rent of the balance of the Income after 
annuities have bc-en paid, and is to receive the entire residue 
of the estate after the death of the last surviving annuitant. 
The poriiun of the will deffning the object of tbe bequest 
IS as follows —The net Income of said endowment shall 
be used to promote applied science. First, by maintaining 
professorships, workshops, * laboratories and collections for 
any or all of those scientific subjects which have, or may 
hereafter have, applications useful to man; and, second, by 
aiding meritorious and needy students In pursuing those 
subjects, especially In connection with mechanical engineer^ 
ing. Science also states that under the will of Sarah 
B. Harrison, Yale University is given ao,ooo/. In memory 
of her brother, the late Gov. Henry B Harrison, of Con- 
nraticut, who for thirteen yean was a member of the Yale 
Corporation. The money is given In trust,Income to 
' be used for such purposes as the unlvenlty shafi dtolre. 
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"A Bill to carry out the recommendations of the Universi¬ 
ties Commission, those recommendations having been 
accepted by the Government of India after consultation with 
Hie loral administrations, was introduced by the Hon Mr 
Raleigh on November 4 to the Supreme Legislative Council 
of India. We learn from the Times that the Bill reduces 
the number of ordinary fellows to 100 in the case of the 
senior universities, and to js in the ca^es of the Allahabad 
and Punjab Univerfiitles. The ** syndicate " is also to be 
reduced in membership, so as to make it a compact working 
boiiy, to be recognised as the executive authority of the 
universiiy entrusted with certain powers independently of 
the Senate The existing members of the Senate will be 
rontjnurd merely as honorary fellows, and be divested of 
any share m the active business of the university, excepting 
the right to vote for legislative or municipal representatives 
The privilege of electing fellows will be maintained m cases 
where It exists It will be for the Government to decide 
as 10 the extension or withdrawal of the affiliation of 
colleges, the funitiun of the university in this respect being 
merely advisory Sir Denzil Ibbrtson announted that, with 
the approval of the Secretary of State, it had been decided 
to make for five years special grants-in aid to universities 
and colleges the claims of which to special assistance in 
cairying out the contemplated reforms are established 

l>R Fredekic Rose, Hjs Majesty's Consul at Stuttgart, 
has made another report to the foreign Office on technical 
instruction in Germany This report is published as No 
600 in the misc'ellaneous senes uf diplomatic and consular 
reports, and is concerned with the building and engineering 
trades' sihciols, the aims, orgiinisdtlon and equipment of 
the liaugewcrkschulen being described Dr Hose gives 
very Instructive aicounts of the schools of this kind in 
Stuttgart, Karlsruhe, and Nuremberg, and concludes with 
a history of the development of similar terhnica] institutions 
In Prussia Ihese building and engineering trades' schools 
play an Important part in German technical education, 
being intended, not to tram captains of induiitry, but rather 
subaltern officers and the rank and Hie of the Industrial 
army Ihe schools are in some c'ases btate schools, in 
others muniLipdl schools In Prussia nineteen out of 
twqnty-two existing are State schools, The instruction is 
given both in winter and summer in some schools, in others 
during the winter months only. It vanes to a certain 
extent at the vunqus «cc^hools, both as regards duration and 
e'itent Tor ex.iiii|ile, Prussian schools (losscss four clabses 
of half a year cqch for building, whilst Nuremberg possesses 
Hve, and Stuttgart and Karlsruhe six classes for the same 
purpose As illustrative of the aims of these schools, refer¬ 
ence may be made to that at Stuttgart, where in the build¬ 
ing departments instruction suitable for the following 
workers is given —prni lit al master builders, subordinate 
building uffic lals, road and street Inspectors, Tire prevention 
inspectors, railway inspectors, and hydraulic engineering 
(cr/miker, in the mechanical engineering department to 
managers of workshops and factories, overseers, machine 
draughtsmen, &c , and in the surveying department to public 
surveyors and drainage and irrigation supervisors 


SOCIETIES AND ACADEMIES 

LoNDO^r 

Royal Society, Nnvemlier 19 —"On the Rspidity of the 
Nervous Impulse In Tall and Short Individuals " By Dr 
N, 11 Aleock. Communicated by A. D. Waller, M.D , 
F R S. 

While the effect of varying conditions on the rapidity of 
transmission of the mrvous impulse has been fully studied, 
no research has yet been mode as to whether the stature 
of the individual and the corroiponding difference In the 
lengths of homologous nerves have or have not any influence 
0(1 this rapidity, and as recent work has rendered It desir¬ 
able that the question should be c'onsidered, the research 
here recorded was undertaken to this end. 

Two series of observations were made —(1) On the frog, 
(a) on man 

Tin results lead to the following conclusions — 

(1) I he rapidity of the nervous Impulse pet unii length 
Is the saine whatever be the stature 01 the Individual. 
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(a) The time taken by this impulse to travel from Alt- 
centre to the periphery is greater In toller Individuals. 

(3) The nodes of Ranvier exerciae no Influence oti the rat» 
of impulse 

Phyilcel Society, November 27.—Df. R. T. GliMbrookp. 
F.R.S , president, in the chair.—Mr. Horace Dansrin ex¬ 
hibited an electric thermostat The thendoatat shown at 
the meeting was made for Lord Berkeley, Sod is similar 
to one made for the spectrograph of the 24-Inch refractor 
of the Royal Observatory, Cape of Good Hope The vessel 
the temperature of whiih is to be maintained constant U 
surrounded by oil contained in a bath In the oil are 
placed two heating-coils, through which electric currents 
pass By automaifcally controlling these currents the 
temperature of the oil, and consequently of the inner vessel, 
IS kept very nearly constant The control is effected by 
means of a Wheatsione-bridge In the outer oil-bath This 
budge has two opposite arms of copper and two of 
manganin, so that it is only balanced at some deflnite 
temperature Its deviations from balance affect the position 
of a long honzonlal boom attached to the suspended coil 
of a galvanometer. The position of the boom determines 
the greater or less descent of a hit or miss " arm which 
IS periodically raised by a rotating-cam, and can only fall 
to Its lowest position when the giilvanonieter-boam is to 
one side and allows It to pass; this position of the boom 
(orresponds to a fall of temperature of the controlling- 
brldgo Thus the position of the hit or miss " arm al 
its lowest position depends on the temperature, and it is 
the variation of this position which regulates the amount 
of current passing through the hcating-cxtlls The thermo¬ 
stat suppli^ to the Cape Observatory is capable of keep¬ 
ing the temperature within 1/100° C for a period of eight 
hours—On the occurrence of cavitation m lubrication, by 
Mr b. tkinnar. The expermicnts described in the paper 
arose from an observation made when determining the re¬ 
fractive index of a liquid by means of Newton's rings. As 
Newton showed, the rings can be obtained when n liquid 
Is run into the space between the lenses If when the 
liquid has been introduced the upper lens be rolled on the 
lower, the observer secs following the central dark spot a 
crescent-shaped space, very bright provided the illuminaiion 
be sufficiently oblique Ihis is a vacuous or vapour-Hlled 
space, for when the motion of rolling ceases the liquid flows 
into the space and complelely Hlls it The inflow of the 
Liquid depends in some way on the viscosity, and the effects 
arc more pronounced when a more viscous liquid is used. 
The most convenient mode of observation is to use a deeply- 
coloured liquid, and to look at the space by transmiit^ 
light The author has found that a convenient liquid is a 
strong solution of (uchsin in glycerin The lavilies which 
are formed must be produced either by splitting the liquid 
itself or by tearing the liquid from the glass surface The 
effect may bo described as a case of “ lavnation " Some 
experiments were made to mutate the actual case of a fully 
lubricated axle rotating under a bearing In ball-bearings 
completely immersed in oil, the experiments show that there 
must be a small cavity near the point of nearest approach 
of each ball to its neighbours, and also to the surface on 
which It IS running As the friction of the bearing is the 
visiQus friction of the oil, it follows that the friction must 
be considerably reduced by the formation of these cavities, 
which are flll^ with relatively non-viscous vapour The 
high lubricating property of oils owes its origin not only 
to rheir superior viscosity, but also, possibly, to the facility 
with which cavities may be formed in them —Prof. R. 
ThralfAll exhibited and' described the following instru¬ 
ments which he has used in the testing of electric generators 
by air calorimetry '—(1) A " hot-wire voltmeter ^ accurate 
to 1/100 volt. The wire In this instrument Is Very flne, and 
special precautions are taken to keep the tension on it con¬ 
stant, So that the elongation measured is due only to the 
expansion of the wire caused by the heating effect of the 
current, (a) A *' PitOt tube " for the measurement of air 
velocity, the velocity being proportional to the Square root 
of the pressure produced In the tube. (3) A " manometer ’* 
for determining pressure dllTerences in Pitot tubes with 
accuracy. This consists essentially of two bottles contain¬ 
ing coloured water, which are connected by a syphon, and 
the air-space of each bottle Is pul in communication with 
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Hi approjiriate tube. The rfeadlngri are taken by lettlngr a 
|Milr of needla-pointfe juat to touM the liquid butfacop and 
then msBaurlng how they differ in level by micrometer 
•crewa, or by callipering suitable jaws The instrument la 
trustworthy to o-oi mm. of water-pressure (4) A multi¬ 
plying pfeaaure-gaMge In which the motion of a float or 
b^l is ufed to operate a finger moving round a dial Ihe 
dial Is dJvlM In such a manner that the square roots of 
the pressure-diffrrenccs are read off Air velocities are 
therefore given directly. 

Oaolegical Society, November 4.~Sir Archibald Gcikle, 
F.R S , vice-president, in the chair.—Metamorphlsm in the 
Loch-Lomond district, by Mr E Hubert OunnlnghAm- 
Ovmlg- The area dealt with includes all the Highland rocks 
on either side of the loch, as well as Ihe area lying to the 
eastward Each stage of the progressive metamorphism 
can be studied without confusing its effects with those of 
another process. Ihe rocks from the Leny-Grit group and 
the Aberfoil-Slate group show dynamic metamorphlsm, and 
at Rudha Mor the beginning of the thermal type is seen 
This IS superseded by a constnjctive metamorphism, prob¬ 
ably of hydrothermal type, and the rocks become more 
highly crystalline, until all clastic structures are obliterated 
The segregation of like minerals into folia, the total re- 
crystallisation, and the genesis of new mineral-groupings, 
result in the production of coarsely-crystaUine albite-gneisaes 
from siliceous and felspathic grits —On a new cave on the 
eastern side of Gibraltar, by Mr H D AelMd. Ihis 
cave is situated south of the eastern end of the tunnel, whiih 
pierces the Rock from the dockyard on the wesicrn side to 
** Monkeys' Quarrv " on the eastern The main hail is 
about 70 feet high and 45 feet wide, and hdS a smooth 
stalagmite floor resting on breccia, and a stalactitic roof 
covering the limestone of the Hock Its floor falls to a 
point 19 feet above sen-level. The lower gallery descends 
at its far end to little short of aea-lrvel I is floor consists of 
stalagmite resting on calcareous sand , this on coarse sand, 
followed by rubbly and caleorenus grit, which in lime resls 
on the rock-floor at a depth of 15 feet In the cakarcous 
grit are well-rounded stones, some pierced by pholadcs At 
a depth of i') feet were ci hinids and barnacles 1 wo other 
galleries were explored, and m these the walls are pitted 
to a height of a8 feet above sea-level Ihe author con¬ 
cludes that the cave existed at first as a Assure, to whuh 
the sea obtained access for a long period, and during this 
period the rock was elevated some 4J feet The cave was 
closed to the sea at a *'erIod geologically recent, and the 
breccia and sunil-slo|ies date from a still more recent period 

LInnean Society, November s,—Prof S H. Vines, F R S , 
president, in the chair,—Dr W G Hldowood exhibited 
the frontal bones of n horse showing rudimentary horns 
The bony protuberances were about three inches apart, and 
were set upon the curved ndges that constituted the anterior 
margins of the arraq of origin of the temporal muscles In 
the natural sloping position of the head in the living Htorse 
they would have been vertically above the orbits Dr. Ride- 
WOM pointed out that the exceptional cases of horny bosses 
occurring In horses could hardly be regarded as instances 
of reversion, for the palaeontological record of the evolution 
of the horse is remarkably complete, and no indications 
of horns are to be found In the extinct congeners of the 
modern equlnes —Prof Wolao exhibited some preparations 
and photographs of a mycorhixa or mycorhnmrne from the 
Coal-measures The preparations were In part from the 
Cash collection at the Owens College, Manchester, and In 
part from Dr Scott's private collection They showed the 
existence in a small root-llke organ of fungal fliaments 
presenting all the appearances of those found in the roots 
of many orchids and jn the rhlcome of Piilotum.—Mr- B. H 
■wntfog exhibited a large series of lantern-slides, designed 
ior tqathing purposes, which he had taken, Illustrating 
certain types of floral pollination, and bees and other Insect! 
In actual operation —Mr L A. Bowdla read a paper on 
Che structure of leaves of the bracken, Ptens aquiiina, in 
relation to environment. It Is well known that in dry ex- 

K Qsed situations the bracken produces leaves of a hard dwarf 
able, while In very sheltered localities the leaves are quite 
soft This difference In external characters Is accompanied 
by' a difference in structural characters. The 
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leaf has a hypoderm, and is a distinctly xerophytlc “ sun- 
leaf the other type of leaf is a pronounced " shade-leaf^" 
having no hypoderm, and weakly developrd palisade-tlslue 
or no definite palisade A similar difference may occur in 
different leaves of ihe same plant, or in different parts of 
the same leaf when shelter and exposure ore suHicicntly 
localised. A slightly xerophytlc plant, when transferred to 
a greenhouse, produced shade-leaves only (though the 
illumination was fairly strong), and in these leaves the 
Indusia were considerably reduced. The bracken is thus very 
plastic in its relation to environment.—A paper by Mr E P. 
Btobbing, on the life-history of a new Monophlebus from 
India, with a note on that of a V'edalla predaceous upon 
It, with remarks on the Monophlebinn of the Indian region, 
was, in the absence of Ihe author, read for him by Mr G S 
Saunders Up to 1901 only five species of the genus Mono¬ 
phlebus were known as Indian, and four of these were de¬ 
scribed from the male insert only, in that year the writer 
discovered both sexes of two new species, which had been 
named by Mr E. F.rnest Green, Government entomologist, 
Ceylon, Afonoph/ehus Stebbinj^t and JIf Dalbergae, whilst 
a third species, of which the females alone are known, was 
named Jij. Ti'c/onae These coccids infest forests in large 
numbers, and in consequence their ravages are serious 1 he 
amount of nutriment withdrawn from the trees is extra¬ 
ordinary, and the extruded sugary fluid may be heard falling 
like rum in an infested forest. The predaceous Vedulia 
GueriniJ, Crotih, was then described, and its method of 
attack and great vornuty, in turn, it is parasitised by a 
small fly whilst in the larval stage 

Paris 

Academy of Sclcncea, November 25.—M Albert Gsudry 
in the thair —^The relation between sun-spots and terrestrial 
magnetism '1 he utility of continual registratfon of the 
variable dements of the sun, by M. II. DoalMbroa. After 
ii iritual examination of the various hypotheses whuh have 
been put forward to conneit solar phenomena with magnetic 
storms, the com lusion is arrived at that the solution 
of the problem has not yet been reached'--On Iho geo¬ 
logical significance of anomalies in gravity, by M 
do Lapparonti It is generally accepted that gravity is 
in excess of the average in oceanic regions, and is below 
the average on land The suggestion is made, in opposi¬ 
tion to the views of M, Faye, that the observed nnomalies 
are due rather to the effect of dislocation than of the low 
temperature of the ocean floor —On the reinforcement of 
the action of the bundle of light rays upon the eye, when 
arcompnniixl by the n-roys, by M R Blendlot, It has 
been shown in previous papers that a feebly illuminated 
object increases in brightness when the n-rays are allotved 
to fall on It It has now been found that if the n-raia are 
directed towards the eye instead of ihe objcit, a similar 
reinforcement is observed - M Emile Dertin was 
elpfced a member in the section of geography and 
navigation in the place of the late M de Dussv —On 
funitionnl equations and the theory of divergent series, by 
M L PAjer.—On a system of three funi lions of real 
variables, by M Pomplau.— On the possibility of 

sustaining in the air an apparatus employing u helix, using 
an intern aL combustion motCM-, by M Charles flMard. 
The reduction in the weight of an internal combustion 
motor per horse-power developed, flow brought as low as 
2 5 kilograms per fiorse-power, renders possible the use 
of a light helix in an aerostat 'Ihe theory is given for 
the conditions necessary in practice—On me measurement 
of the offect of electric wqves at a distance by means of 
the bolometer, by M G Itasot. The use of a bolometer 
as a detector has given readable icsults at a distance of 
40 kiloineiies The most advantageous arrangement of the 
apparatus has been worked out experimentally.—On the 
colour of aqueous solutions of methyl orange and the change 
produced by nrlds, by M. P VBlilant. Simultaneous 
observations of electrical conductivity and molecular absorp¬ 
tion (measured with the Gouy spectrophotometer) show that ^ 
neither the thcorle! of Ostwald nor of Kilster ere completely' 
in accord with fact Ihe results point to a progressive 
molecular transformation of methyl orange under the action 
of acids, the change being more rapid with the stronger 
acids.—The modes of deformation and fracturt of Iron and 
mild steel, by MM. F. ‘ Mmondp Ch Ppdniofitb and G 



130 


NATURE 


[O^cBimn 3, 


_ Influenct of the guei on the o^Mretlort of 

meiali by electiolyili: the nperatlon of nlcM end line, 
by MM. HnllaM end ■•rtlAiiBi The Introduction of • 
eulphite, preventing the evolution of oxygen nt the anode, 
l^rmlta of the eaey aeparatlon of nicicd from line bv 
electrolyria. Experimental analyiee are given.—On oxal- 
«eetlc acid, bv M. L. J. glmon. The ether li treated with 
OOficentrat^ hydrochloric odd ; the free odd, which la In* 
'BDluble In thli liquid, eeparatee completely In about forty- 
oight houra.—The oondenaatfon of the aalti of dlnaphtho- 
gyryl with phenole, by M. R. Pooeo*-—The ayntheila of 
nicotine, by M. Amd Rlotot, Starting with nicotinic acid, 
thli la converted Into 3-amlnopyridlne, the dry dlatillation 
of the mucate of thli baae giving a N-pyrldyl-pyrrol. The 
vapoura of thia aubatance, paaaed through a i^-hot tube, 
give o-pyrldyl-pmol, which la methylated, giving the 
Ifodipyridlne of Cahoura and Etard (the nlootyrine of Blau). 
Thla glvea Inactive nicotine on auitable reduction, and from 
thie an alkaloid Identical In all reapecu with natural nicotine 
waa obtained In the uaual way with dextrorotatory tartaric 
acid —^The morphogenic action of water In motion on hydra, 
by Mme. S MwCa-KoaeMmka-—On the function of certain 
figured dementi in Situneulu9 ntidiw, by M. F. Ladroir^ 
—On the meduaa of victoria Nyanza, by M. Ch. Qrwvlor. 
—On a double fuaion of the membranea in the zygoapore 
of Sporodlnla, by M Paul Vulllomln.—On a bacterial dla- 
eaae of the beetroot caualng yellowing, by M G, DwlMrola, 
Thla dlaeaae attacka both the forage and augar beet; prac¬ 
tical auggeatlona are given with a view to ita prevention.— 
On the formatlona of the aone of quartzitea and con- 
glomeratea below the Devonian in the Northern Urals, by 
MM L Dupnro and F PMreo.—On the structure of the 
Hohe Tauern, In the Tyrolese Alps, by M Pierre Tarmlar, 
^-Contribution to the study of the s^ic rocks of East AfricB, 
^ M H Araandnim.—I'he volcanic rocks of the island of 
Eubea, by M. Daprat, —The morphogenic action of crota- 
ihytlc muaclea on the skull and brain of the Carnivora and 
Vlmatea, by M, R Antlioniri—Comparison between the 
nervous effects of the Becquerel rays and those of light 
rayo^ by M Georges Bohn, The action of radium rays 
upon the teguments la very complicated, acting upon the 
peripheral nervoua filaments, producing a kind of ansstheaia. 
r-Od the exlatence In the animal organiam of a diaslaae 
poaBeaaliig almultaneously both oxidising and reducing 
actions, by MM. J. E. Aboloua and J Aioy.—On the marsh 
gaa fermentation and the ferment which produces it, by M 
ManAi From a fermenting mass of dead leaves a specific 
organiam has been Isolated capable of producing methane 
during the ferrfientation of suitable solutions.—On tuber¬ 
culins, by M. Barmnaeli.—A Crookea bulb for radiotherapy, 
by M Audln, A description of an X-ray tube specially 
adapted for the treatment of cancer of the mouth and 
throat. 
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BUDDH/SAf IN INDIA 

B\id 4 hth India. (Stories of the Nations Senes.) By 

Prof. Rhys-pavids. Pp. xv + 332. (London . 

Fisher Unwin, 1903 ) Price 5s. 

HE keynote to Prof. Rhys-Davids's work on 
Buddhist' India is to be found in his preface 
He presents to us a picture of Indian social existence 
at the time when Buddhism first dawned on the world, 
avowedly depicted from the point of view of the Rajput 
rather than from that of the Brahmin Nor is any 
apology needed for asbuming’ this position A history 
of England completed entirely from such references to 
Its social and economic condition from time to time 
as might be found in the theological treatises of 
eminent churchmen would certainly not be regarded 
as satisfactory, and it is an immense gain to our power 
of realising past problems of Oriental life and civilisa¬ 
tion that the learned professor should have been able 
to marshal so many points of valuable information 
from independent lay sources, and to give us new views 
from a new standpoint. He is at great pains to show 
the real position which the'priesthood of India held 
in the seventh century a d , when the world was npe 
for Buddhism, and he deduces from an analysis of 
Pall writings (previous lo the general adoption of 
Sanscrit as the classical language of literature) a very 
clear idea of early Brahminism in days when the 
alpluibet, indeed, had long been introduced to India 
from Mesopotamia, but when literature existed in 
men's memories and not in the concrete form of manu¬ 
script All this part of the book is excellent Wc 
see the Kshatnyas—of the noble " colour " (not caste) 
—in their proper position of relative importance to the 
Brahmin, and the latter by no means enjoying that 
social status of dominant and arrogant priesthood 
which we iiavG always been accustomed to regard as 
even more distinctive of early Brahminism than of the 
Brahminism of to-day 

The early Brahmin is now to be regarded the 
thinker and learner, the philosopher and minister, 
ready to adapt his views to those of the public if 
necessary, with wide toleration seeking to preserve 
his influence by the adoption of elastic principles His 
very gods changed with the times, and both free-think¬ 
ing and free discussion were not only permitted, but 
encouraged lo an extent probably unparalleled in the 
history of the world The soul of the Upanishads had 
already become the one primeval world-soul from which 
all other souls emanated, when Buddhism arose; and 
the remarkable feature about this approximation lo a 
great central truth was that it owed Us existence, not 
to Brahmin philosophy, but to the conception of lay 
.speculation. Thus Buddhism entered the world at the 
right psychological moment, The world of India at 
least was ready for it 

But deeply interesting as is this scholarly inquiry into 
the conditions of literature and religion which prevailed 
at the dme of Buddha's birth, perhaps a little too 
much space in what is necessarily a crowded work itis 
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^en devoted to it. It is true that wc have graphic 
pictures presented to the imagination of village and 
town life, of social intercourse and the relations sub¬ 
sisting between the various grades of a society in 
which caste distinctions were real enough, but possibly 
not more pronounced than analogous distinctions in 
European countries at the same date; but they arc 
restricted to Buddhist India, which was, after all, only 
a part of India, and w^e have very scanty glimpses of 
the relations existing between Buddhist India and the 
rest of the continent Nor dors the book much assist 
us to di'finc the geographical boundaries of Buddhist 
India. 

Buddhism was the paramount faith only at certain 
centres; these centres were far apart, necessitating 
long and weary pilgrimages from one to another. 
The earliest Buddhist records contain a " stock " list 
of the sixteen Powers which constitoted Buddhist 
India, but this list is geographically deficient, for it 
Ignores the whole of south India and Ceylon, and only 
deals with the area of northern India bounded 
by the Himalayas on the north, the Vindhyas on the 
south, the Ganges on the east, and the mountains 
beyond the Indus on the west Undoubtedly the most 
remarkable feature about Buddhism is its absolute 
extinction 111 India, the land of its birth, at the hands 
of the Brahmins, and ita extraordinary development 111 
countries beyond India, where it is still a living and a 
proselytising faith. The connection between Buddhist 
India and the countries of the borderland, the gradual 
spread of the faith lo the valley of the Kabul iftiver 
and beyond Kabul to Baniian and Haibak; or tjp the 
Swat Valley and Dir, and over the Himalayas ;to the 
cities (now buried beneath the sand) of Khotan, would 
have been an interesting subject of inquiry, for it would 
illustrate ihe enormous influence of Buddhist India 
In the process of civilising the rest of Asia. 

The apostles of Buddhism claim that it has been the 
greatest civilising agent in the world It has left no 
mark in India—what has it done elsewhere? Long 
after the Mohammedan wave of conquest swept 
through Sind to the Punjab in the eighth century a d 
we know that a Buddhist province of Sind (called Bodh) 
still retained its infidel proclivities, and the capital of 
it (Gandhar or Kandhar) is not far from the Gandava 
01 to-day. Buddhist priests had ruled at Las Bela, 
where Buddhist caves arc to be found near by. Was 
this the last stand made by Buddhism on the Indian 
side of the mountains west of the Indus? 

There is a passage in the book which might be 
misunderstood It is s.'iid of the fifteenth of the sixteen 
** Great countries —or Powers—that 

Gandhilra, modern Kandahar, was the district of 
eastern Afghanistan, and it probably included the 
north-west of the Punjab^ Its capital was Taxila " 

Gandhara was the north-west of the Punjab 
rightly shown in the little sketch map at the end of the 
book), but it had nothing to do with “ modcriv 
Kandahar," or even with that other ancient Kandahar 
(or Kandhar) of which we have just spoken. It was 
the almost universal goal of the pilgrims from China 
who flocked in J^rgpqqmbers through the then open 
routes of Takla sn Chinese Turkesan, across 
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the Hindu Kush, and through the temble passes and 
defiles of Dardl to the lower Swat Valley and to the 
nnonasteries and monuments of the Punjab. 

It would have been interesting, too, if something of 
the northern art of Buddhist India had been illus¬ 
trated, as well as the sculptures of Sanchl. It is in 
the north that the Greek influence is so marked in 
sculpturai art as to render it quite distinct in character 
fiom the rude and riotous productions of the indigenous 
ertist of the south, probably educated in Hindu schools. 

But it is impossible within the limits of a popular 
historiette to compass more than a cursory account of 
so astonishing a moral phenomenon in the world's 
history as the rise of Buddhism and its marvellous out¬ 
spread ; or to present a view of Indian existence other 
than that which marked certain phases of its career. 
Prof. Rhys-Davids has done invaluable service in illus¬ 
trating the earliest phase of Buddhist inception, and 
in giving to the world a far more lucid idea of the 
character of the three great Buddhist kings and heroes 
—Chandragupta, Asoka, and Kanishka—than is to be 
found elsewhere in the popular literature of the day. 
For it is only a great scholar who could have done 
this 50 well. 

The work is scholarly throughout, as well as popular, 
and fully maintains the high standard of the fascin¬ 
ating series of " stories " of which it forms a note¬ 
worthy unit. 


ACETYLENE. 

AcfiyUne: its Generatton and Use. By F. H. Leeds 

qrfd W, J. A Butterfield. Pp x+276 (London- 

C. Griffin and Co , Ltd., 1903.) Price 55, net 
HE steady advance made during the past few 
years by this beautiful illuminant fully justifies 
the production of the practical handbook which 
Messrs. Leeds and Butterfield have now placed before 
the public. 

In this work they have described and explained the 
physical and chemical phenomena attending the gener¬ 
ation and combustion of the gas, and also its employ¬ 
ment in the various directions in which it has of late 
been used. 

The subject is thoroughly dealt with, and the book 
contains an enormous amount of information and 
common-sense advice, the only general criticism that 
can be urged against it being, perhaps, that of the 
^casiona] repetitions which are inseparable from dual 
authorship. 

In the introductory chapter, whilst considering the 
advantages of acetylene as an illuminant, the authors 
'deal with a point which, up to the present, has been 
too much overlooked with regard to illumination by 
flames, and that is the importance of the action that 
these have In burning up and destroying considerable 
quantities of the organic impurities present in the air of 
an inhabited room, a function which Is of the utmost 
importance, and the absence of which is a considerable 
factor In the unpleasant nature of the atmosphere ofte 
found in rooma lighted by incandeaoent electric lar^. 

An interesting feature is also to be found ia the 
authors' attempt to compare dm relative merits.and 
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cost of lighting by various illumlnants on the basis 
of illuminating pfiect rather than illuminating power. 
That this differenoe does exist as a most important 
factor in illumination has long been recognis^, and 
a moment's oonsideration will convince anyone that 
although a particular burner may yield a light of 25 
candles, it will not be in any way equivalent In Its 
power of effectively lighting a room to 25 candles dis¬ 
tributed over the area of the room. If a satisf^ory 
unit of comparison and an accurate method of deter¬ 
mining the results could be obtained, this method of 
comparison would ofler enormous advantages over the 
ordinary photometric method. 

In compiling the table the authors have taken as 
the standard of a well-lighted room the being able to 
read with ease ordinary print in every part of it, but 
it is clear that so much depends upon the personal 
factor that whilst one observer may look up a train in 
Bradshaw with ease and comfort, another might find 
a difficulty in dealing with fair-sized print, and on such 
a basis it is hard to found a satisfactory unit of com¬ 
parison. 

In dealing with the physics and chemistry of the 
actions taking place between carbide and water in thd 
generation of acetylene, the whole question is very 
carefully and thoroughly treated, but in referring to 
the power of water in dissipating the heat generated 
during the action, a httle too much stress is laid on 
the power of water in keeping down the temperature. 
The statement that 

"if an excess of water is employed in an acetylene 
generator the temperature Inside can never, except 
quite locally, exceed 100^ C. however fast the carbide 
be decompo^ " 

is altliough perfectly correct, a little misleading. The 
importance of reducing the temperature in an acety¬ 
lene generator to the lowest possible point is to prevent 
the formation of certain compounds which afterwards 
give rise to trouble in the consumption of the gas, and 
with a large generator of the type in which carbide is 
fed into water, although the water may be in very 
Large excess, it is by no means unusual to find in the 
centre of the decomposing mass on the bottom of the 
apparatus a temperature capable of melting lead, this 
being due to the fact that when the carbide is fed in in 
large quantities, a crust of Ifme forms on the outside 
of the mass which becomes toughened by tarry 
ducts formed by the heat on the acet)'lene generated 
in the interior of the mass, and this partly by acting 
as a non-conductor and partly by keeping the carbide 
away from the large excess of water, allows an undue 
rise of temperature, and the acetylene generated is 
found as a result to contain considerable amounts of 
products of polymerisation. 

In referring to the combustion of acetylene and its 
illuminating power, the authors conclude that it would 
be clearer to state the illuminating power of acetylene 
as 48 candles per cubic foot, rather than by accepting 
the arbitrary nomenclature of gas photometry to apeak 
of it as 240 candles, inasmuch as in detenninlng the 
illuminating power, the gas has to be burnt At the rate 
best suited for developing Its lighi^giving propertiei, 
and the results so obtained calculated to a oonaumpthm 
^of 5 cubic feeL 
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it is not clear, howeveri that the statement of 48 
candles per cubic foot would not be equally mislead- 
Ingi as ^e light emitted from good acetylene burners 
varies enormously with the rate at which the gas is 
consumed, so that with small burners the illuminating 
value of the gas is rarely more than 20 candles a foot, 
whilst with i-foot burners It is a remarkably g6od 
burner that gives 42 candles per cubic foot of gas 
consumed. 

In referring to the formation of carbonaceous 
growths at the burner bps, the authors point out that 
although this has been put down to the action of heat 
on polymerisation products in the acetylene, yet that 
if this were the case the trouble should disappear 
entirely if the gas were washed with heavy oil before 
entering the burners, this procedure, however, not 
giving entire freedom from the trouble. In this 
criticism, however, they evidently overlook the fact 
that not only does polymerisation of the acetylene take 
place where there has been undue heating in the 
generator, but that no matter how thoroughly the gas 
may be purified before reaching the burner, a further, 
though small, polymerisation will take place in its 
flow through the heated steatite tips at which it is 
burning, and that the trace of benzene so formed is 
quite capable of giving the trouble 
The practical details given as to size of pipes and 
other points upon which little or no knowledge exists 
amongst generator makers arc of the greatest value, 
and the b^k may be most heartily recommended to 
all interested in the production and use of acetylene. 

THE TSETSE ELIES, 

k Monograph of the Tsetse Fites (Genus Glosstna, 
Westwood) Based on the Collectton in the Bnttsh 
Museum. By E. E Austen, with a Chapter on 
Mouth-Parts by H J Hansen, Phil Doc Pp 
ix+319. (London: Printed by Order of the 
Trustees, 1903 ) Price 15^. 

' OME Afty years ago J, O. Westwood gave a 
description of a " destructive species of dipterous 
insect known under the name of Tsetse,'’ and referred 
It to the genus Glossina, first established twenty years 
previously by Wiedemann. From that time onwards 
references to the tsetse fly and its association with 
a mysterious disease fatal to horses, cattle, and other 
animals become very numerous in the writings of 
travellers and naturalists, and various were the 
theories propounded to explain the relation of the fly 
to the disease. Drysdale, in 1879, seems to have been 
the first to suggest that the tsetse fly disease might 
be of an infective nature, the Infecting agent being con¬ 
veyed by the bite of the fly. In 1895 and 1897 the 
well-known reports of Lieut.-Colonel Bruce appeared 
He described the tsetse fly disease or nagana met 
with in Zululand, and established the fact that it Is 
due to a protozoan blood parasite, the Trypanosoma 
Brueei, which is conveyed by the bites of the tsetse 
fly from affected to healthy animals. As horses and 
cattle are unable to exist in the districts inhabited by 
the fly, the problem of transport in4hese " fly belts ^ 
is a serious one, and the tsetse fly and its distribution^ 
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have assumed great economic importance. In India 
and Burma there is a similar, if not identical, disease 
known as surra, which is also conveyed by a biting 
fly, perhaps a species of Stomoxys 

Within the last few months evidence has been 
accumulating, through the work of Castdlani, Bruce 
and others, that sleeping sickness, the ravages of 
which have assumed alarming proportions, may be 
caused by a trypanosome (T. Castellantt) attacking the 
central nervous system (sec Nature, vol, Ixviii. p. 
116). 

From analogy with nagana and other facts (see 
Nature, vol Ixix. p 34) it would seem probable that 
a tsetse fly conveys the infection in this disease, and 
therefore that measures of prevention and extermin¬ 
ation directed against the fly might stamp out sleep¬ 
ing sickness Other diseases also, e g, trypanosoma 
fever, are caused by species of trypanosomes, and 
these, too, may very likely be conveyed by tsetse flies.* 

In view, therefore, of the practical importance of 
an accurate knowledge of the genus Glossina, the 
Trustees of the British Museum have been well advised 
lo publish this monograph upon the tsetse flics, the 
preparation of which has been entrusted to Mr Austen. 
Wc may say at once that Mr. Austen has produced 
ix work which must for some time remain the standard 
one upon the subject He gives both a popular and 
a scientific description of the flies, a full bibliography 
with copious abstracts, the whole being illustrated 
with many figures in the text, with a map showing 
the geographical distribution, with beautiful coloured 
plates of the seven known species from drawings by 
Signor Terzi, and with two plates of the mouth-parts 
of Glossina and Stomoxys. The latter, together with 
a description, are by Dr. Hansen, and will enhance 
Che value of the volume to the dipterologlst. 

In the first place it is to be noted that, although the 
term " the tsetse fly ** is usually employed, there are 
at least seven species, so that ** tsetse " becomes a 
generic rather than a specific name By some the 
original Glossina morsttans has been called the “ true 
tsetse.” The name "tsetse” is of obscure origin^ 
but is certainly onomatopoetlc, derived from the 
peculiar buzzing sound made by the fly on the wing. 
The tsetses are confined to Africa, are always met 
with in the neighbourhood of water, and are often 
restricted to peculiarly well-defined tracts of country. 
Mr. Austen’s description of them may be reproduced 
here, since Nature may reach many who may not 
have access to this monograph 

” The tsetses are ordinal-looking sombre brownish 
or CTeyish-brown flies varying in length (excluding the- 
proboscis) from 3} to 4I fines (7^-10 mm.) in the case 
of Glossina morsifans to about 5} lines (ii^ mm ) in 
the case of GL fusca or longipenms, with a prominent 
proboscis in all species. The hinder half of the body,, 
or abdomen, in the best known species, though not 
in all, is of a paler colour and marked with Siarply 
defined dark brown bandsi which are interrupted on 
the middle line; the abdomen, howler, is invisible 
when the insect is at rest, as it is then concealed by 

t Slnoa thflRbova wu wiiiien, ■ furl her nport cm lUepinf ilcknMB fay 
'WMAnica hAi bt«n luiied In thii nuch uldlnoiwl evIdiiiiM b given of 
tin IfiorreaneH of them vlcwi of inn miiira of ileoplitg hcIcimh odcI of In 
Ifantferancn by n ueue. TrypanaHiiM lever may be the early lUge of 
ilatfiUl ilckiwaM ^ 
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the wings . In the resting postbon their identifi- 
cation Is easy In this attitude they can be dis- 
tinfished from all other blood-sucking Diptera . . . 
by the fact that the brownish vnngs he closed flat 
over one anolhet down the bachg like the blades of a 
pair of sciaiors, while the ptobosets projects hon- 
sontally tn front of the head " (p. 3) 

There is one peculiarity of G2. morsttans that may 
be noted, viz. it docs not lay eg'g's as do the majority 
of the Diptcra, but extrudes a yellow-coloured larva 
nearly As larg'c as the abdomen of the mother 
Whether this process is the same in all species has yet 
to be determined Of the seven species of tsetse de¬ 
scribed, one {G\ palUdtpes) is new, and appears to be 
the East African representative of Gl longtpalpis. 
I'hc work concludes with some valuable appendices of 
information from travellers, Government reports, the 
reports of Colonel Bruce and others. > 

When the transmission of malaria by llic mosquito 
w'Bs proved, the authorities of the British Museum 
rose to the occasion and published the magnificent 
monograph upon the Culicida by Mr Theobald; 
again they have not disappointed us In conclusion 
we would direct attention to the series of models in 
the entrance hall of the Natural History Museum of 
the trypanosome and tsetse fly, and of the malaria 
parasite and mosquito, they should be studied by all 
who may have the opportunity of increasing our know¬ 
ledge of these and other tropical diseases. 

R T n 


METALLURGY OF STEEL. 

Hardening, Tempering, Annealtng, and Forging of 
^teel. By Joseph V Woodworth Pp 288 (West¬ 
minster Constable and Co , Ltd ) Price los, net. 

O students who have ploughed through the weary 
sands of recent steel literature, Mr Woodworth's 
book will appear somewhat in the nature of an oasis 
in the desert The author does not appear to be versed 
in the " ites " of metallography, or fully to have 
giaspcd the allotroplc theory of hardening, but, never¬ 
theless, he docs thoroughly understand tool-steel. 
Authors of papers on the restoration by heat treatment 
of faulty steel will hardly be prepared to acquiesce in a 
statement made by Mr Woodworth on p 18 of his 
book, namely, 

" Heating for forging is, in its way, quite as im¬ 
portant Hit heating for hardeiung, care and uniforniily 
in the application of heat in the first inst.ince is very 
essential Should the steel be over-heated in this 
process, no amount of rare afterwards will restore the 
steel to its former state or remedy the evil " 

With the words above quoted everyone who has had 
an extensive practical experience of steel metallurgy 
will be more than inclined to agree. 

On p. 24 attention is directed to the fact that steel 
as delivered from the manufacturer is always more or 
less decarbonised on the surface. 

" For this reason, do not select a piece of steel which 
will lust * skin ' up, but take a piece large enough to 
require taking a good-sized cut before reachbios tiM 
finished surface." 
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This is good advice, not only to mechanics, but also 
to scientific men making researches on the magnetic 
properties of steel Mr. Woodworth, in concise and 
lucid terms, denis at considerable length with the 
machining, hardening, and tempering of nearly every 
class of steel tools, and the value of his letter-press is 
enhanced by a series of admirable illustrations (chiefly 
in perspective) of turning tools, taps, reamers, and an 
excellent set of milling cutters. 

A brief illustrated article on muffle furnaces (pp 92- 
94) is well worth the attention of British artisans, as 
showing American practice, which is, on an average, 
undoubtedly superior to that obtaining in this country. 

That portion of Mr. Woodworth’s book dealing with 
the manufacture of dies and of drop forgings must 
necessarily be interesting to British manufacturers 
and workmen, because America was the birthplace of 
drop forgings, which were first manufactured by 
Colonel Colt, of revolver fame, in 1853. 

Another feature of the work now under review is the 
fairly complete and beautifully illustrated chapter on 
the emery-grinding of steel tools. Mr. Woodworth 
advocates as the highest type of forgings material 
which has been quenched in oil and subsequently 
tempered to remove contraction stresses. The views 
he expresses have already found favour with many 
experienced British steel metallurgists 

On p 162 Mr Woodworth leaves, for the time being, 
a branch of steel metallurgy in which he is evidently 
a past master, and becomes controversial on the well- 
worn argument of steel v. wrought iron forgings. In 
deciding upon the superiority of steel, the author 
perhaps a little overdoes it, and his quotation from the 
report of the American Government tests on alter¬ 
nating stresses will hardly convince steel metallurgists 
who have closely studied this matter 

The tests he quotes show that wrought iron is cap¬ 
able of enduring only 50,000 alternations. Steel, with 
o 25 per cent of carbon, endures, before fracture, 
229,000 alternations, whilst steel with 045 per cent, 
of carbon sustains almost a million alternations The 
author considers that these figures 

" have given engineers an idea of the comparative en¬ 
durance of wrought iron and steel in such service as 
that to which crank-pins, shafting, &c , are subject." 

Had Mr Woodworth seen a verbatim report of the 
trial to decide the cause of the disaster on H M S, 
Bullfinch, which occupied several days at the 
King's Bench jn the summer of 1902, he would prob¬ 
ably h.ive expressed a much modified opinion on the 
question at issue Broadly speaking, the connecting 
rods of the Bullfinch were of the higher carbon limit 
just quoted; the rods of H.M S Snapper contained 
about the lower limit mentioned, namely, 025 per cent, 
of carbon, The rods of the Bullfinch snapped on her 
trial trip, causing lamentable loss of life Those of 
the Snapper were taken out intact after the destroyer 
had run her trial trips and been four years in com¬ 
mission, 

An Interesting portion of this book is the description 
pf the Taylor-White process, which was the pioneer of 
.those steels known as " speedy-cut," but quite 
^naturally Mr. Woodworth does not specially direct 
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attention to the fact that since the inauguration of 
ChU (iroceas its product has been distinctly eclipsed by 
steels manufactured in several famous Sheffield works 
Mr, Woodworth’s book has been written by an able 
man, thoroughly interested in his craft, and it is to be 
hoped that it will find Its way into the hands of a 
large number of British artisans. 

' J O Arnold 


OUR BOOK SHELF. 

Macedonian Folklore. By G. F. Abbott, M A. Pp. 

xii + 373. (Cambridge. University Press, 1903.) 
This somewhat dainty little volume on Macedonian 
folklore, with its blue and white binding, will be 
welcomed by many readers, first, because the print 
and paper are good, and next, because the work is 
pleasantly written, and every paragraph is of interest 
The results collected in the work before us by Mr 
G F. Abbott, of Emmanuel College, Cambridge, are 
the fruits of a series of researches into the folklore of 
the Greek^peaking parts of Macedonia, carried on by 
the author under the auspices of the electors to the 
Prendergast studentship of the governing body of 
Emmanuel College, Cambridge, and there can be no 
doubt that the materials here gathered together amply 
justify the selection of Mr, Abbott for his mission by 
the powers that be. 

The reader or student who U familiar with the sound 
and solid work of Prof. E. B. Tylor, and the wonderful 
volumes of his friendly rival, Mr. J. G, Frazer, will 
not expect to find in this monograph the vast know¬ 
ledge and mature thought which arc so characteristic 
of the works of these eminent scholars, but it is 
pleasant to see that the influence of both of them is 
visible in Mr, Abbott’s treatise, and we therefore look 
forward to other works from his pen with confidence 
“ Macedonian Folklore contains nineteen chapters, 
six appendices, and an index, the last-named section is 
very short, and we think it should have been made 
fuller After a short description of the sources of the 
facts which he prints, and a narrative of some amusing 
personal experiences, Mr Abbott proceeds to deal with 
th** folklore of the Macedonian year, which he treats 
In four chapters Many of the saws arc familiar 
enough to us in other mrms, but there are several 
auguries and prophecies about the weather which are 
worthy of note for comparative purposes 

The section on divination is of considerable interest, 
and it seems that the Macedonians divine by means of 
coffee, instead of by tea as Europeans in the west do. 
The expert will have no difficulty in tracing a connec¬ 
tion between some of the divination practices here de¬ 
scribed with those of many nations, but there are 
many which have no parallels among other peoples, 
so fur as we know, and these, of course, form one of 
the most valuable parts of Mr. Abbott’s book. 

The chapters on birth, marriage, and funeral rites 
are lengthy, but very interesting, and the numerous 
extracts which we have from the songs of the people 
enable us to judge of the accuracy of the deductions 
set forth in them The original Greek is given, in all 
cases, with an English translation, and this plan is a 
handy one and one to be commended We cannot refer 
to details, for want of space forbids, and we therefore 
pass on to mention the chapters on Alexander the 
Great and Philip in folk-tradition, to the senes of pretty 
blrd-legends which are printed on pp, 291-294, to notes i 
on the ,game of morra, fire-ordeal, the perils of por¬ 
traiture, &c., and to the collectionr'of riddles, mj^t^ ' 
poems, Tove-coupiets, &c., which bring the book to aaj 
end. Mr. Abbott's contribution to the science ] 
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Macedonian folklore is opportune, and the modesty of 
the work and the care with which it has been per- 
fenned merit praise 

Practical Physic a for Schools, I Mensuration, 
Mechanics, and Hydrostatics. Pp. 72. 11 . Light 

and Heat. Pp. 79. By C. J. L. WaftstafT, M.A.. 
and G C. Bloomer, B A. (Cambridge: W Hefier 
and Sons, 1903 ) Price if. 6d each. 

Thb authors say in their preface that these notes have 
tmn used for the teaching of practical physics at the 
Bradford Grammar School during the last thi^ years, 
and the presumption is that experience has proved their 
usefulness and suitability An examination of the 
volumes, however, suggests that the notes have in 
practice probably been supplemented by judicious 
additions by the teachers, or tne results of the instruc¬ 
tion would have been less satisfactory. The volumes 
contain no illustrations to show pictorially the arrange¬ 
ments of the apparatus describeo , one page only seems 
to be devoted to the plotting of curves, and on this 
page there is by no means enough explanation to ex¬ 
plain to a young student the method and meaning of 
such graphic representation, and, more than this, 
under the section Boyle’s law, the pupil is instructed 
to plot a curve connecting P and i/V, and in another 
place to plot a curve connecting the square root of 
the length of n pendulum and the time of swing, 
though the only remarks on curve plotting, instead of 
preceding these instructions, follow in another experi¬ 
ment In several places, too, the verbal instructions 
seem inadequate to the needs of beginners In de¬ 
scribing tne screw gauge the authors content them¬ 
selves by saying that the zero error must be ascertained 
carefully, and give no directions as to how this should 
be done. The .iccount of the vernier is similarly too 
brief To secure the best results in a physical labor¬ 
atory the student should be in poissesslon of directions 
explicit enough to avoid the waste of time caused by 
waiting for the master to arnve to clear up a difficulty, 
and these directions should be obtainable from the 
book or be given in a preliminary demonstration* 
Notwithstanding the remark of the authors that ex¬ 
perimental work in sound is only suitable for a later 
stage, there are many experiments in this branch of 
physics that interest young people and are understopd 
by them On the whole, however, the course is com¬ 
prehensive and generally in accordance with the ex¬ 
perience of good laboratory practice 

Flora of the Upper Cangetic Plain and of Adjacent 
Stivahk and Subhtmalayan Tracts, Vol 1., part i. 
^ J F Duthie, BA., FLS Pp xVii + 403. 
(Calcutta . Office of the Department of Government 
Printing, 1903 ) Price r^s 

It 1 m only by a very liberal interpretation of the term 
that this book can be referred to as a local flora, seeing 
that It deals with an area of 1^,000 square miles, 
which includes not only the North-West Provinces up 
to the Subhimalayan slopes, but extends southwards 
to ihe VIndhaya Mountains, and thus takes in portions 
of some dependent States But as a comparative term, 
when contrasted with Sir J. Hooker's ” Flora of 
British India,” the expression has been ^plied both 
to this flora and also to Dr T Cooke’s ” Flora of the 
Bombay Presidency ” A very satisfactory feature of 
the bo(& is the facility which is offered for obtaining 
information quickly and easily A synopsis of the 
natural orders is given, arrang^ on principles similar ^ 
I to those which are so well known from Hooker’s 


** Student's Flora," arrangement being based primarily 
the characters of th^ ovary. For each order and 
^oaMrlul] descriptions and determining keys arc pro- 
nm, anfl tpr the species references, synonyms, lor,'ility- 
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and distribution are added. These, in conjunction 
with a glossary of terms, render the book available to 
everyone possessed of an elementary knowledge of 
botany. In addition to the descriptive text, Mr Duthie 
has collected into the notes api^nded to the species 
a vast amount of information dealing with the identifi¬ 
cation and economic uses of the plants, both in- 
di^nous and cultivated A perusal of the book not 
onU serves to indicate how large a proportion of the 
Indian plants possess valuable properties, but also can¬ 
not fail to impress one with the comprehensive know¬ 
ledge which has been acquired by the assiduous work 
of the author and other botanists in India who have 
occupied similar responsible positions. This part in¬ 
clude the orders Ranunculacca to Cornacea; the first 
volume Will extend to the Campanulacea, and two 
volumes will complete the work 

A Laboratory Guide to Qualitative Analysis with the 
Blowpipe. By F. W. Martin, Ph.D. Pp, iv+47. 
(New York ; John Wiley and Sons; London : Cha^ 
man and Hall, Ltd , 1903 ) Price 2S. lod. 

Thb author regards the restricted employment of the 
blowpipe In analysis as due to the lack of a convenient 
manual or work of reference, which this modest little 
volume of fifty pages is now Intended to supply. 

It may be questioned whether, in a well-equipped 
laboratory, the use of the blowpipe as a delicate instru¬ 
ment for qualitative analysis will supersede other 
methods. For the mineralogist, and especially for 
the mining prospector, the classic of Plattner-Richter, 
which has been translated into English by Cornwall, 
will alwajfs hold its place 

There is nothing in the present volume to call for 
special notice. The matter is very condensed, 
occasionally at the risk of becoming confused This 
Js a description of a coal gas flame ■—" Its luminosity 
IS due to superheated, separated carbon set free from 
acetylene, an easily decomposed gas, which is form^ 
from other hydrocarbons composing the gas used as 
fuel b^ the heat of combustion in the outer envelope." 
One is accustomed to the American spelling of 
luster," " vapor," &c., but the omission of the final 
e in “oxld," "sulfid," "chlorid," &c., if intentional 
ioxide also occurs), is un-English. 

J B. C 

Elementary Experimental Science. Physics By 
W. T. Clough Chemistry. By A. E. Dunstan, 
B.Sc. Pp vl+a39. (London; Methuen and Co., 
1904.) Price 25 . 6d. 

The course of work provided in this Little book is 
intended for young beginners who propose to present 
themselves for examinations of the standard of the 
University Junior Locals. The book aims at supply¬ 
ing the necessaiy general Information, and also suffi- 
•cientlv explicit instructions for laboratory work. In 
the physics section 157 experiments are provided, and 
in diemlstry there are 110, but a number of them are 
more suitable for lecture demonstrations than for 
laboratory exercises. A pupil who works through the 
book, performing the more impo^nt of the experi¬ 
ments given, cannot fail to obtain a fair knowledge 
of the fundamental principles of physical and chemical 
sdence. 

Notes from a Lincolnshire Garden. By A. L. H. A. 
Pp. (London : Elkin Mathews, 1903 ) Price 
25 . oa. net. 

Tubbs notes are chatty, interesting, and intelligent. 
The writer loves the garden and everything tihat 
happens in or near it. Ine book is an instance of the 
tiumanlsing effect of natuiMtudy undertaken for the 
1 ov 6 of the subject. The little rook may be recom¬ 
mended to all lovers of country gardens. 
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LETTERS TO THE EDITOR. 

[Th« gdifor dofi not hold himself responsible for opMom 
expressed by hi5 correspondents. Neither can he undertake 
Jo return, or to corref^nd ivitb the vmtere of, refected 
manuscripts intended for this or any other part of Natubb. 
JVo notice is taken of anonymous communicutiosis | 

Hsatlng Effect of ibe Radium BmaDatloo. 

In a letter to Natubb of November 5, Prof. Schuster hai 
made some remarks on a letter published by us the week 
previously, containing a brief account of some eiperlmenis 
to show that the heating effect of radium is temporarily 
reduced by the removal of the emanation, and that the tube 
containing the emanation separated from the radium shows 
a considerable heating effect. 

The difficulty felt by Pxof. Schuster apparently arose from 
the fact that we included ip the heating effect of the eman¬ 
ation not only that due to the emanation itself, but also 
that due to the secondary products to which the emanation 
gives rise It was an oversight on our part to have omitted 
in the sentence “more than two-thirds of the heating effect 
IB not due to the radium at all, but to the radio-active 
emanation which it produces from itself," the words 
" together with the secondary products to which the eman¬ 
ation gives rise." We were fullv aware that the heating 
effect was in part due to the " excited activity " produced by 
the emanation. We specially mentioned the gradual decay 
of the heating effect or radium to a minimum in the course 
of a few hours, and the increase of the heating effect of 
the emanation tube during the some period. These effects 
are connected with the gradual decay and rise, respectively, 
of the excited activity produced by the ^lum emanation. 
'Ihe results would have little meaning if we believed the 
heating effect was due to the emanation alone, for, as Prof 
Schuster quite correctly points out, the heating effect in 
such a case should at once drop to a minimum after removal 
of the emanation, and the heating effect of the tube con¬ 
taining the emanslion should not at first increase. 

On account of the rapid rise of (he excited activity in a 
tube containing the radium emanation, the separation of 
thi* heating effect of the emanation from the complicated 
secondary changes which result from it Is a difficult experi¬ 
mental problem. 

Our letter was merely a prrllminary announcement of the 
results of our experiments. It is not possible to discuss the 
consequences to be deduced from the experiments without 
entering Into a detailed description of the measurements 
We hope to publish shortly a full account of our work on 
the various heating effects. 

McUlll University, November ao. 

E RutAbrford 
H. T. Barnes 


Tbs Peail-Oyatar Parailts In Ceylon. 

Mr Jaubs Hornell, who is still in Ceylon earning on 
the investigation of the pearl-oyster fisheries which 1 started 
In 190a, tells me In a letter just received that he has now 
succeeded in finding the final stage of the caitode larva 
which we found to be the nucleus of the best Ceylon pearls. 
We found this larva (a Tetrarhynchus), in the iprina of 
190a, In the pearl-oyster, and, later on, what we tocM to 
be Its later stages In the Ale-fishes (Brilstes) which feed 
upon the pearl-oysters, and we felt pretty certain (as 1 
stated In the first port of my report, now published) that 
the adult would be found In Trygon or same other lorn 
Elasmobranch. Mr. Hornell writes from Trincomnlle, 
November 16, as follows Just a line to tell you that I 
have found, the final host of Tetrarhynchue unionifactor.* 

“ It occurs, as surmised, in one of 'the lor^ rays—a 
Trygon, 1 believe, but 1 have no work on fishes, and coimot 
identify at present. 

" There Is, 1 believe, practically no doubt as to species, 
in the stomach of the ray being two Ballstes entire, and 
apparently just devoured, and plenty of bones, la the folds 

t Thi luiM wa gsTC 10 ihh Tetrsiliynohus lim In onr noiws^ 
niHlI u was ueanmioed winthsr the speclci mi knem or nee.—W. A. H. 
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of tlM iplrtl valve varloui TetrarhyachMa, ma<ur«, of two 
fancy of [two] qtaciea—which bears out hhipley'i 
bfllef of 2 ipeclM bein^ in Balistef. In the itomach a 
Urvai Totrarhynchld juit where e larva ahould be^the 
adultl Mnff further along the canal " 

The reat of the letter, hurriedly written to catch the mail, 
refen to other mattera, 

Mr. Arthur Shipley, who la writing a joint paper with 
Mr. nctfiiell on the paraaitea of the pearl-oyster for my re¬ 
port, will no doubt discuaa the matter fully later on, when 
ha M Mamlned the apecimena, but it Is, I think, only due 
to Mr. Hornell, who is working moat energetically in the 
jmida far from books of reference or any other scientific 
help, that his interesting announcement should be made 
public OS MMn 01 poulble W. A. Hbrdman. 

Unlversliy, Liverpool, December g. 


The Late Leonid Meteor Shower. 


SusPECTiNO that the tail or following segment of this 
swarm, owing to Its enormous length, might be outside the 
sphere of Influence of Saturn in 1870, and Jupiter in iM, 
the writer kept watch as follows to see how far this sus¬ 
picion might prove to be correct — 


Friday moinlngp 
Saturday „ 

Sunday „ 


Monday 

Taesday 

Wednesday 


II 


>1 


November 13, 

II Ml 3 Io 4 
„ 15,12102.30 

S lo 5 30 
„ 16,12104.15 

I. I7 p 

ft 18, 5 10 5 30 


Overcast 
No Leonids 

2 Leonids 
No Leonids 
Intense shower 
Overcast 

3 Leonids 


One of the two Leonids observed at about 13 30 on 
November 15 diverged with a long, alow motion from Zeta 
Leonis to below the stars Nu ana Zeta, Ursa, giving one 
the impression of its being an almost end on one from 
near the radiant, while the other, at about a a.m., passed 
high up on the right with a bright flash or streak. A 
further short watch was kept from 5 to 5 30 with no results, 
hence the conclusion that the shower would be of no very 
imposing character. This, however, proved to be incorrect, 
as on the following morning, November 16, at la 30, a 
bright flash overhead, and shortly afterwards two fine 
meteors diverging right and left from a point near Zeta 
inside the Sickle, indicated increased activity. 

The display rapidly increased, the meteors coming 
apparently in little flocks or shoals, the majority from an 
area of, say, 6 degrees by 3 degrees along Leo, with an 
hourly^ rata which he estimated as high as from 80 to 100, 
but this would seem to be below the mark Betwem 3 and 
4 a ra. several bright meteors diverged upwards and down¬ 
wards from the Sickle, thus enabling him to fix the radiant 
as close by Its old position at 149*+sa® The following 
morning. November 17, was overcast, but the radiant was 
■till active on November iB, one of the three Leonids 
observed radiating upwards over Eta from within the Sickle 
aa usual A remarkable feature was that many of fhe 
meteors diverged upwards towards the S W , whilst others 
diverged downwards N E , as if conforming lo the ecliptic, 
an appearance which may have been due to the rotation of 
the earth, and had been noticed before In connection with 
other well-known showers Many of the larger meteors lit 
up the atmosphere with fine, bright, steel-llke flashes 

At 4 15 the sky became overcast, but as he turned in he 
could still nee meteors falling in the west and north-west, 
and It would appear, from observations made elsewhere, 
that Che maaimum occurred during the neat two hours, i.e! 
from A to 6. It may here be remarked that this ahower 
seemed In previous years to be at Us best about an hour or 
so before daylight, owing, no doubt, *tQ its then high 
altitude. 


Altogether, the display waa much above the average, and 
would appear to have justified the anticipation that the tail 
end hold on ita course. At any rate, we get another glimpse 
into the mechanics of a meteor atreain, and more particularly 
Into that of the Leonid, and the distribution around the 
orbit of the latter, should it still Intersect the path of the 
earth, Is a question for the future. 

„ W. H. Miluoan. 

a Barronville, Holywood, Co, Dowp, November 30 
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Hbnm ft letter in youf liiu. of No¥nnbw 26 contftlgft 
several notable points which confirm my own obitfvatloni. 
Being engaged on other work (which entailed long spells 
within the observatory and the dark room) throughout the 
night of November 14 and early morning or November 15, 1 
noticed only a few meteors, and, aa the sky became over¬ 
cast here at 4 45 a.m., it la evident that, according to Mr 
Denning's account, observations of the maximum display 
were impossible at South Kensington 
However, on the early morning of November 16, a.15- 
3 50 am,, my watch was rewarded by the appearance of 
more than fifty Leonids, some of which were exceedingly 
bright and lasting. Facing the south-east, 1 had familiar 
constellations (Orion, Ac) in the field of view, and was con^ 
seouently able to record the trails among the stars with 
a fair amount of certainty. 

The most sinking point on which Mr rienry's observ¬ 
ations are confirmed by mine is that there were decidedly 
two apparent separate radiants, the one very near to, or 
coincident with, that given by Mr Denning in Nature for 
November la, and another, from which quite half of the 
observed meteors seemed to emanate, at about RA =145°, 
Dec = + 17** Several Leonids with short trails were seen 
quite near to the Sickle," and indicated by their direction 
the existence of this second radiant point One long-trait 
Leonid occulted { Geminorum, and if the trail had been 
prolonged (it stopped short about two or three degrees from 
Betelgcuse) it would have passed between a, y, and 
vinonis The majority of the moteora obsen^ by me 
passed from the direction of Leo towards Gemini, Orion, or 
Cams Minor William E Rolston 

Solar Physics Observatory, South Kensington, S W , 
December 5 


Weather CJhangea and the Appearance of Scum on> 
Ponda. 

Sous years ago I also observed the phenomenon of a 
Budden appearance of scum on the surface of a pond similar 
to that mentioned by " Platanua erlentalis" in Natuh£« 
November 5 

'fhe explanation, however, given by Dr. Mill in the same 
number of NatuhBj namely, that the appearance of scum 
IS occasioned bv on accelerated flow of springs ruing 
through the chalk of the floor of the pond, does not apply 
to the case which 1 have observed That pond had no 
springs of the kind, but was fed by a very small and slow 
creek emptying into the pond at its upper extremity. 
Although the pond was pretty large, the scum did not appear 
near the inlet only, but all over the pond at the same time. 

I wish to offer the following explanation of the pheno¬ 
menon so far as it came under my observation, and 1 am 
Inclined to believe that it applies to the case of " Platanus 
just aa well. 

Our pond was very rich in marsh gas, a fact which could 
be easily ascertain^ by thrusting an oar into the soft 
bottom, when large bubbles of this gas would come to the 
surface Now It Is quite natural that this gas, slowly gener¬ 
ated as It IB, within the layer of decaying vegetable matter 
at the bottom of the pond, will gather in little bubbles, and 
these In turn will rise, provided they have acqulr^ a 
sufficient buoyahey to breik through their mouldy matrix, 
tearing off and carrying sonle of the aolid matter up to the 
surface. ' 

Ordinarily, this will take place all Lhe time at regular 
Intervals, but at a very slow rate, and would, therefore, 
escape obaervatlon In tune of a sudden fall of atmospheric: 
pressure, however, the case la different. Then all the gaa 
bubbles which are more or less ready to rise under normal 
conditions will suddenly expand and rise simultaneously, 
cai rylng upward not only a few Isolated particles, but entire 
lajrera of soft material 1 have often observed this very 
phenomenon, although I failed to notice the atmospheric 
condition at the time. 

The material ilidf which was thus thrown to the surface* 
consisted, so far aa I can recollect, of black-brown vegetable 
matter, derived chiefly from leaves^ that had fallen Into the 
|lond| and of a green slime, consisting of numerous aigs 

Fred. J Hilug 

St John's College, Toledo, Ohio, U S.A. 
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SOUE SCIENTIFIC CENTRES. 

VI.^Thb Cavendish Laboratory. 

[NCE its foundationj the Cavendish Laboratory of 
Cambridge has held a very prominent position, 
not x>n\y as the home of the teaching of physical 
science in one of our great universities, but also as 
the centre of a vigorous and prolific schooi of scientific 
research. The hjstory of the laboratory must always 
be intimately assoiiated with the scientific labours of 
the three distinguished holders of the chair of experi¬ 
mental phyics in the University of Cambndge, J, Clerk 
Maxwell, Lord Kaylcigh, and J J, Thomson, each of 
whom, in his own direction, has exerted an unusually 
marked influence in the advance of physical science. 

The laboratory is of relatively recent foundation in 
comparison with some oF our older scientific centres 
like the Royal Institution, but yet it may claim to be 
one of the first of those modern laboratories which 
have now sprung up in almost all the larger universi¬ 
ties where adequate provision is made for the advance¬ 
ment of scientific research as well as for the teaching 
of science In 1870 the Duke of Devonshire, who was 
then chancellor of the university, signified his desire 
to build and equip a physical laboratory for Cam¬ 
bridge. In his capacity as member of the Royal Com¬ 
mission of Education, he had recognised the value of 
such an institution. The chair of experimental 
physics was founded .is a result of this offer in 1871, 
and in the same year James Clerk Maxwell was 
appointed to the position. It was enacted that it 
should be *' the principal duty of the professor to Leach 
and illustr.itc the laws of Heat, Electricity, and Mag¬ 
netism; to apply himself to the advancement of the 
knowledge of such subjects; and to proinotc their 
study in the University.** 

For several years after his appointment Maxwell 
was occupied in designing and attending to the con¬ 
struction of the laboratory, and equipping it with suit¬ 
able apparatus The building was not ready for work 
until 1S74, when the chancellor of the university 
formal!V presented his gift to the university. 

The fa^ratory is an unpretentious solid three story 
building of stone At the present time the ground 
floor iH taken up partly by a scries of rooms devoted 
to research and by a large and ndmir.ibly eq^uipped 
workshop and a small battery room One of these 
rooms was for many years used by Dr Glazebrook, 
secretary of the British Association Committee of 
Electrical Standards, as a standardising laboratory, 
■and here were kept the electrical standards of the 
AsMciation. On tne walls, as one ascends the stone 
stairway, hang a painting of the founder, a picturesque 
print of Cavendish, that eccentric man of science who 
did such admirable electrical work more than a century 
ap), a small painting of Maxwell, and fine enlarged 
photographs of Lord Rayleigh, Sir George Stokes, and 
Lord Kelvin The first floor is occupied by a large 
laboratory for practical work, a lecture and prepar¬ 
ation room, and a neatly arranged apparatus room. 
Here are kept some scientific apparatus of unusual 
historic interest, including the original British 
Association revolving coil, with which the first deter¬ 
mination of the value of the ohm was made, the re¬ 
volving coil used by Lord Rayleigh for the same pur¬ 
pose, and the oscillation apparatus used by Maxwell in 
his determination of the viscosity of gases. Among 
many other pieces of apparatus devised by Maxwell 
may be mentioned his model for illustrating the induc¬ 
tion of electric currents, and spinning tops and plaster 
•casts made by his own hands to illustrate Willard 
Gibbs's heat surfaces. The second floor consists of a 
laboratory devoted to advanced practical work and four 
research rooms In 1896, on account of lack nf 
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accommodation, another wing was built to the labors 
atory. This includes a large well-lighted laboratiDry 
devoted to the practical work in physics of the medical 
students, a small lecture room, several smaller research 
rooms, and a basement which can be used ae a 
constant temperature room. 

The laboratory, at the time of its foundation, was 
one of the largest and best equippied then in existence. 
The fame of Maxwell immediately attracted round 
him men eager to undertake research under his 
guidance Among others, it is interesbng to recall 
the well-known names of Chrystal, Garnett, W. D. 
Niven, Schuster, and Gordon. One of the first pieces 
of important research undertaken in the laboratory 
was a verification of Ohm's law by Chrystal. The 
experiments of previous observers and Weber’s 
theories had thrown doubt on its validity, but Chrystal 
showed that the law held with great accuracy over a 
wide range, and he was able also to explain the 
apparent discrepancies observed by others. Maxwell 
himself during his tenure of the professorship was 
mainly occupied in superintending the work of others, 
in preparing for the press his celebrated treatise 
on electricity and magnetism, his treatise on heat, and 
in the editing of the Cavendish papers The “ small 
book on a great subject " entitled " Matter and 
Motion ” was also published during the same period 
The greater portion of his energies during the closing 
years of his life was devoted to the editing of the 
electrical researches of the Hon. Henry Cavendish, 
F R.S,, great uncle of the Duke of Devonshire, the 
founder of the laboratory Cavendish, at his death, 
had left behind a ma.ss of unpublished manuscript con¬ 
taining an account of his electrical researches An 
examination of these papers showed that Cavendish 
was far in advance of his time in knowledge of elec¬ 
tricity, and had made many important discoveries. 

Although Maxwell did not find time to do very much 
experimental research in the Cavendish, his influence 
in directing the work of others and in infusing fresh 
life into the mathematical studies at Cambridge can¬ 
not be overcsLimated. In the " Life of Maxwell,” 
Lord Kelvin, writing in 1882, gives the following 
important testimony —” The influences of Maxwell at 
Cambndge had undoubtedly a great effect in direct¬ 
ing mathematical studies into more fruitful channels 
than those in which they had been running for many 
years His published scientific papers and books, his 
action as examiner at Cambridge, and his professorial 
lectures, all contributed to this effect, but, above all, 
his work in planninjg and carrying out the arrange¬ 
ments of the Cavendish Laboratory. There is, indeed, 
nothing short of a revival of physical science at Cam¬ 
bridge within the last fifteen years, and this is largely 
due to Maxwell's influence ” 

Maxwell's reputation, although great during his 
lifetime, has continued to grow steadily since his death. 
His work on the kinetic theory of gases, on dynamical 
subjects, and on the theory of colours was sufficient 
to place him in the very first rank of scientific investi¬ 
gators, but it is on his great work in electromagnetic 
theory that his fame will ultimately mainly rest 
Maxwell’s views of the electromagnetic field and his 
electromagnetic theoiy of lipht were generally 
accepted among English physicists, but on the Coitti- 
nent, where rival theories held the field, were practio 
ally unknown except to a few. The brilliant experi¬ 
ments of Hertz and others on the production and 
properties of electrical waves verified in a most con¬ 
clusive manner Maxwell's theory that light was an 
electrical disturbance in the luminiferous ether. This 
gave a great impetus to the study of Maxwell's theory 
of the ^ectromagnetic field, and it is safe to say that 
practically all the mathematical theory of the last 
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fifteea years on the subject has been based on Maaweirs 
fundacnental equations, and is largely a result of his 
theoretical views. 

On Maxwell’s death (1879) Lord Rayleigh was 
appointed^ and held the chair until 1884^ when he re¬ 
sided to take the place in the Royal Institution 
vacated by the retirement of Tyndall. His short 
tenure of the Cambridge chair was marked by a series 
of classical researches m the Cavendish Laboratory on 
the value of the electrical units Lord Rayleigh under¬ 
took n determination of the three fundamental units, 
the ohm, the volt, and the ampere, and performed this 
work with an accuracy that has left little room for 
improvement It is hardly necessary to speak here 
of his valuable work in this connection, which is so 
well known to every physicist, but it suffices to recall 
his experiments on the ohm with a modified form of 
the British Association revolving coil, his determin¬ 
ation^ of the electrochemical equivalent of silver and 
the E M.F. of the Clark cell by means of his current 
balance, and his determination with Mrs. Sidgwick 
of the ispecific resistance df ^p^rcury At the same 
time he determined jn absolute measure the rotation 
of the plane of polarised light of carbon bisulphide in 
a magnetic field In addition to this electrical work, a 
number of optical papers of great value were written 
within this period We have confined our attention 
tojthA workxf Lord Rayleig|k in the Cavendish Labor¬ 
atory. To" the great mass of Valuable work produced 
before and after his st«iy in Cambridge (now collected 
and published in four large vDluimes) it is impossible 
even to refer In this short article, 

On the resignation of Lord Rayleigh, J J Thomson 
was Fifipointed, at the early am of twenty-six Like 
hi^ predecessors in the chair. Prof Thomson is a pro¬ 
duct of the mnihcmatical and physical school of Cnm- 
bridge, first taking the mathem^itical tripos and then 
enuring upon experimental work in’the Cavendish 
Li^ratjf^ry His first piece of w^ork, undertaken before 
his appointment, was a detcrminahon of —that 
important^ ratio between the electromagnetic and 
electrostatic units to which sd^niuch attention was de¬ 
voted before the verification of Maxwell's electro¬ 
magnetic theory. This was followed by a potable 
piece of mathematical analysis dealing with the action 
of ;vortex riitgs on one another, which gamed for him 
the Adams I>ri^e. In this paper he investigntcd with 
great mathethatical power the stability of interlocked 
voftex rin^A^ and showed thJtt not more than seven 
co^d be linked together without breaking up into new 
arrangemenCs—a result which probably indicates thf* 
reason why no element has a greater valency than 
seven. Ifi this work we have the ,first evidence of the 
bent of J J. Thomson’s mind towards tKe study of 
the constitution of matter—a smdy to which he has 
devoted so much attention with such conspicuous 
success in recent years Next followed the publication 
of a book on the application of dynamus to physics 
and chemistry—a notable work in which a general 
method of analysis, based on Lagrange's equations, 
was used to solve many recondite physical and chemical 
problems Among these may be mentioned an investi¬ 
gation of the action of an electrified atom in causing 
the condensation of water vapour around it This 
result has proved to bo of great importance in con¬ 
nection with Inter work to bn done in the laboratory. 

The year 1887 saw the publirntinn of a paper on 
the effect of a moving electrified sphere, not only re- 
niB^able for the direct results obtained, but for its 
indirect bearing on the question of the origin of mass. 
The results of a mathematical analysis showed that a 
fnoving charge of electricity possessed an apparent or 
eledrical mass In virtue of its motion ^ This electrical 
maas wb 5 _constant for slow speeds, but increased with 
greot rapidity as the speed of light was approach^ 
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until, at the velocity of light, it became infinite In 
value. The possibility that mabs, which has been such 
a mvstery to science, is due to elrctnnty in motion 
has been recently brought much into evidence by the 
experiments of Kaufifiann on the kathodic rays of 
radium He has shoWn that the apparent mass of the 
particles constituting the kathode rays, spontaneously 
enutted by radium, increased with the speed in accord¬ 
ance with the theory first advanc'd by J. J. Thomson, 
and afterwards developed by Heaviside, Searle and 
Abraham. This result points to the possibility that 
the apparent mass of the kathodic ray particle may be 
accounted for by electricity in motion without the 
necessity of any material nucleus 
The following years were occupied partly with 
investigations on the clcctrodeleiis discharge, the 
electrification produced by falling drops of water and 
experiments on electrical oscillations, and also with the 
preparation for the press of a text-book on elertricitv 
ana magnetism, and a splendid volume entitled 
" Recent Researches in Electricity and' Magnetism." 
These two books arc so well known lo every physicist 
that no further mention is necessary here 
J. J Thomson next definitely attacked the problem 
of the nature of the discharge of electricity through 
gases. A repetition of Perrot’s experiments on the 
passage of electricity through steam and expenincuils 
in vacuum tubes led him Lo the view that, ns in ,i 
solution, the passage of eleclricily through gases was 
accompanied by electrolysis This theory has been 
modified with the growth of expcriinentnl knowledge 
to the view that the discharge in gases is due to the 
motion of charged earners or ions These ions are 
not necessarily identical with the corresponding ions 
in the electrolysis of solutions There is no doubt that 
there is in many cases an actual electrolysis similar 
to solutions occurring in gases, but this seems to be 
the result of a secondary action. 

A great impetus was given to the stu^ of this 
subject by the discovery of Rontgen rays These rays 
possess the power of making all gases trmporary ron- 
duitors of electricity In a p-iper with Rutherford, 
J J Thomson advanced the view that the conductivity 
imparted to the gas by the rays was due Iq the pro¬ 
duction of positively and negatively charged ions in the 
gas These 10ns travel in an electric field with a 
velocity proportional to the strength of the field 
When no electric field is acting the ions gradually dis¬ 
appear by recombination amongst themselves This 
theory was found to explain all the characteristic 
properties of tlie conducting gas In the course of the 
next few years, as a result of the joint efforts of those 
engaged in research in the Cavendish Laboratory— 
among whom may be mentioned C T. R. Wilson, 
Maclelland, Rutherford, Zeleny, Townsend, Langevin, 
H A. Wilson, Maclennan aod Strutt, and jnany more 
besides—the subject developed with great rapidity 
.ilong two distinct lines Dy purely electrical method's 
the ionisation theory of gases was shown to account 
for the conductivity of flam#s and vapours, the dis¬ 
charge due to ultra-violet light and to radio-active 
substances At (he same tuti0 the admirable experi¬ 
ments of C. T. R Wilson on the detection of jons by 
means of their power of becoming centres for the con¬ 
densation of water vapour upon them showed that 
charged ions actually did exist distributed throughout 
the gas, and were not a figmdhC of the imagination 
During this time J J Thomson published a remark¬ 
able paper on the nature of the kathode rays. Since 
their discovery by Crookes, the nature of these rays 
had been the subject of what may almost be called an 
international controversy The English school took 
the view that they consisted of a stream of matter 
projected with great velocity; the German school re- 
jgaraed them as a kind of wave motion in the ether 
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The esperimentB o^ Cr6ol^B'hi^f^Ki|^ny|b«^pre d^ nEhft gbwihg carbon filament of an Incandescent lainp^ 
fleeted Dy a magnet,^Ifile PemaVl^qp Ibw abtoWed had the same value of e/m as the corpusde In m 
that they cairled .wipL^em V itewtive^aqbW vacuum tube. These results Indicated that the oorpuede* 

the ravB oonsisted of «i%atl«lj[ cfiimd pai^cML^fey or electron as it is sometimes called, was the protyle or^ 
should be deviated by thdriiai^lageiUirough^irfClii^^ fundamental unit of which matter la built up. Hd 
field. Hertz had tried sual^'Mmnerimenti^DAf^with suggested that the atoms of matter were very conf^ 
negative results. The t^arfiWDfd^^ experimenis of plex systems, consisting of a great number of eor- 
Lenard and the connection, aome way between puscles and corresponding posiBvely charged bodies. 
Rontgen and kathode rays ^dis the elucidation of It Is remarkable that corpuscles only carry with them 
the true nature of these rays a matter of the first im- a negative charge. The positive charge appears 
portance. It was at this stage that J. J. Thomson always to be associated with matter atomic in bIm. 
attacked the problem He showed that the rays were This work was followed by a series of inveBtigatioi:i^ 
deviated by an electric field, and explained the cause in the laboratory on that most complicated of all type^ 
of the failure of Hertz to detect the same. By two of discharge—the passage of electriaty through a 
distinct methods he proved that the rays consisted of vacuum tube. Anyone who has witnessed the gradual 
negatively charged particles projected with a velocity exhaustion of a vacuum tube from atmospheric 
of about one-tenth the velocity of light. The value of pressure to the lowest vacuum cannot fail to have been 











Fig I —Pror J. J. Thomson In ihe Lnboruory 

s/m, the ratio of the charge on the particle to its struck with the variety and complexity of the pheno^ 

mass, was about looo times greater than the value of mena displayed by the electric discharge through it. 

s/m for the hydrogen atom in the electrolysis of water. While much worx still remains to be done, it may 

If the charge is the same for both, this snows that the safely be said that the main phenomena are now fairly 
mass of the kathode ray particle, or corpuscle as it well understood, and can be satisfactorily explained on 
was termed, is or^ about i/iooo of the mass of the ths ionisation theory of gases 

hydrogen atom. The great penctratinv power of the In addition to this work on the passage of electricity 
corpuscles and the law of their absorption in matter through gases, J. J Thomson has also attacked the 

all supported the idea that the corpuscle was small allied prdilem of the passage of electricity through 

compart with the molecules of matter. The value metals. A theoretical paper on this subject was con- 

of elm of the corpuscle was found to be independent tnbuted by him to the International Scientific Congress 

of the gas in the vacuum tube at Paris in 1900, in which the negatively charged cor- 

A senes of experiments was then undertaken which puscles in the metal were considered to be the chief 
led to very remarkable results. J. J. Thomson found factors In the transmission of etectrldty. Two 

that the negatively charged particles, released by the possible experimental methods of attack on the ques* 

action of ultra-violet light on a zinc surface, and from tier were suggested—the effect of a transverse mag^* 
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mtic field on the reeiitance, and the increake in kpedSfic 
retifttuloe of very thin films. Mr. Patterson, working 
in the Cavendish Laboratory, has followed out these 
lines of attack with considerable success. The results 
obtained were in agreement with the predictions of 
the theory. While we must await the result of other 
lines of research for a further knowledge of this im¬ 
portant question, a very promising beginning has 
already been made. 

The great mass of work published during the last 
seven years ^ J. J Thomson and those working under 
him In the Cavendish Lal^ratory has enormously in¬ 
creased our knowledge of the nature of the electric 
dischar^, and has worked a veritable revolution in 
ideas of the constitution of matter. When sufficient 
time has elapsed for the importance of this work, and 
of the consMuences that follow from it, to be more 
accurately estimated, It is not too much to say that it 
will be recognised as marking an epoch In the history 
of ph^cal science. 

It IS now necessary to speak of a movement for the 
promotion of research that has been fraught with im¬ 
portant consequences to the Cavendish Laboratory 
and to Cambridge University in general. In 1^5 the 
Universities of Oxford, Cambridge, Edinburgh, and 
Glasgrow arranged to admit graduates from other uni¬ 
versities to a course of post-graduate study without 
any examination or restrictions. These advanced 
students are allowed at once the position and privileges 
of the Bachelor of Arts of the university. If the 
advanced student devotes l^mself entirely to research 
under some recognised teacher, he may obtain the 
degree of B.A. without examination after two years’ 
work, provided the results of the investigation sub¬ 
mitted are ** of distinction as a record of original re¬ 
search." In practice the standard of this research 
degree Is equivalent to that of the degm of Doctor of 
Science in most other universities, ^e result of this 
wise legislation was at once made manifest. Large 
numbers of advanced students, not only from the uni¬ 
versities of Great Britain, but also from her colonies, 
from America, and from the Continent, have come to 
Cambridge to take advantage of her unequalled facili¬ 
ties for advanced work and research. In no depart¬ 
ment has this Influx of advanced students been more 
numerous or its influence more strongly felt than in 
the Cavendish Laboratory. AttracteiT by the genius 
of the professor, those anxious to pursue research in 
physical science have come from all parts of the world 
numbers were small at first, but have steadily 
increased until this year nearly thirty young men 
have been engsyged in research in the Cavendish Lqbor- 
ato|7 alone. The gathering is a thoroughly cosmo¬ 
politan one. Here we find working together graduates 
not only of most of the universities in Great Britain, 
but also from Canada and Australasia, from the United 
States of America, with an occasional rwresentative 
from France, Germany, and Austria. The mutual 
influence of such a number of young investigators, 
each engaged in the pursuit of science for its own 
sake, cannot be too highly estimated Unlike some 
foreign laboratories, there is a thorough freemasonry 
among the workers in Cambridge Beside his own 
research, a student Is acquainted with that of twenty 
others working beside him. He knows their difficul¬ 
ties and the methods of overcoming them, and at the 
same time is able to see within a short period the 
cumulative effect of their labours. 

The influence towards research exerted by Prof. 
Thomson on all those who have worked under him is 
n*) evanescent one, for his students continue to ,do 
good original work and to foster the spirit of investi- 
ndon, whether diey reside In^^eat Britain or in 
her colonies. As a sign of their appreciation of the 
servlees of ]. J, Thomson, the past and present wo^ffers 
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i^ thtf 4 alf^tarj('titfve had painted an excellent portrait 
* which ha6' just been hung in the 
;at5i7, Y ^ ^ \ 

[6 amount of wMc Ipvolvra in the superintendence 
•researbhisk many students is necessarily 
very gteat, yetf^fl^is'ifctdertaken by Prof. Thomson 
with the utmost willingness and individual interest. 
Every morning |lw prmessor goes the round of the 
laboratory and inquires of each student the progress 
of his work. When difficulties arise he is always ready 
to give the student the benefit of his knowledge and 
experience, and to make valuable suggestions for 
future work In the afternoon there is a social gather¬ 
ing for tea in the professor's room, where he is always 
ready to discuss scientific matters or to enjoy the 
latest joke. 

Few men are capable of working so steadily and at 
such high pressure as Prof. Thomson, Besides super¬ 
intending the teaching and research work of the labor¬ 
atory and delivering courses of advanced lectures, he 
is continuously engaged in scientific investigation 

In the preparation of his experiments he is assisted 
by Mr. Everett, whose skill in glass blowing and 
manipulation is always kindly placed at the disposal 
of the laboratory. In addition to a great amount of 
experimental work, Prof. Thomson, In conjunction 
with Prof. Poynting, has found time to publish a series 
of valuable text-broks. Two works on sound and 
properties of matter have already appeared, and a 
thlra is in the course of preparation. At the same 
time, a volume on the disenarge of electricity through 
gases has lately been published. Much of the 
work has been done by Prof. Thomson and his 
students in the Cavendish Laboratory, and an account 
of this important subject is awaited with much interest 
by physicists. 

Prof. Thomson has not confined his energies to 
England, but has, during his Cambridge vacations, 
twice visited the United States of America fay invitation 
to deliver courses of lectures. In the first visit he nve 
a course of lectures at Princeton University which 
has been published in book form. In his second visit 
this year, he gave courses of lectures at both Yale and 
Johns Hopkins Universities. The American physicists 
are second to none in their admiration of the work 
done by Prof Thomson, and his lectures have been 
attended in great numbera by physicists from all parts 
of the States. Anyone who nas been in America must 
have been struck by the deep impression created by 
these lectures. 

The large amount of research carried on in the 
laboratory has not been allowed to interfere to an un¬ 
due extent with the regular teaching and practical 
courses. The Cavendish Laboratory was one of the 
first to appreciate the great importance of practical 
work in tne. teaching of science. The excellent labor¬ 
atory courses now provided for all classes of students 
are to a large extent diie tq the labours of Glazebrook, 
Shaw, Newall, Fitzpatrick, Wilberforoe, Skinner, and 
Searle, 

Mr. Fitzpatrick and Mr. Skinner have organised an 
elementary practical eourse of instruction for the 
medical students, while Mr. Searle has devised an 
admirable course of physical experiments fOr students 
taking the first part of the science tripos. The 
advanced course of praqtlcal instruction is at present 
supervised by Mr, C. T. R. Wilson. 

The amount of apparatus required for such a large 
number of students engaged in research has naturally 
proved a severe drain on the resourees of the labors 
atory. As in many other acientific laboratories in 
England, the funds for improving the equipment have 
been limited The University of Cambridge has 
always been liberal in the support of science, but in 
the present state of the university funds the money lo 
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nj ano laEPoraioKy^js^ necessity small, several papers and a (oupic of memoirs by various 
The Cavendish Laboratory In past has^done most students, mere is yet more to learn concerning the 
excellent work in somewhat difficult cnccymqtanceBp significance of the very varied subjects represented, 
but at the present time there is a crying necg^slty for Mr Roth takes a view that differs from that sup- 
both increase of space and eauipment to cArry on the ijiorted by^ most previous writers; he believes that 
work of the laboratory under the best conditions the' art existed in Benin prior to the advent of the 

end of the fifteenth century, 


laboratory 

Splendidly equipped laboratories am'now springing up 
in all parts oF the world, and it is a matter of regret 
that funds should not be available for the extension 
and further eouipment of the Cavendish Laboratory to 
keep pace with the times. Under Prof Thomson, the 
laboratory has done splendid work in the past, and will 
continue to do splendid work in the future, but more 
and better work would be done if greater space and 
more apparatus were available An additional sum of 
ao.oool. spent on the laboratory would greatly increase 
Its efficiency, and it would be difficult to find an In¬ 
vestment for such a sum which would be productive 
of such great returns to the cause of science and in¬ 
directly to the welfare of the race 


GREAT BENIN ' 
'PHOSE who are ac- 
^ quainted with Mr. 
Roth's earlier meritorious 
books, " The Tasmanians " 
and “ The Natives of Sara- 
w ak and British North 
Borneo," will know what 
to expect in a new work by 
that enthusiastic and inde¬ 
fatigable student One is 
impressed with Mr. Roth's 
evident intention to be quite 
fair, and to present to his 
readers all (he available 
data, but the literal quota¬ 
tions from various authors 
lead to inevitable repetition 
rind occasional contradic¬ 
tion. As in his book on 
Borneo, Mr. Roth has been 
at great pains in collecting 
from scattered sources very 
numerous interesting illus¬ 
trations, which materially 
enhance the value of the 
book. Mr. Roth appears 
to have a predilection for 
issuing limited editions of 
his books, and we are in¬ 
formed that " the number 
of copies of this work is 
limited to 320, and no other 

or cheaper edition will be 
iF 


Fig I —Kngnvnl bna 

H«lsht 16 In Brtabh Uu 
team From Great Btnin,” 
by H. Unn Ri^ib 

Oicai Uoqin. iu Cuitomt, An and Horrorik" 
Pp. JlsaU+i3t with >73 llluBtiallinu. (Hnllfaa 

Lid, ipQ3 ) 
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issued 

The permanent fame of 
Benin will rest not on the 
butcheries of slaves and 
other unfortunates which 
shocked the civilised world, 
but on the skill displayed 
by the native artists in 
wood and ivory carving, 
and more especially by the 
artificers in bronze and 
brass. The first castings 
that came to Europe re¬ 
vealed an unsuspected 
mastery of technique, and 
despite the publication of 


By H. Liu Roih 
" I aiM 


F Kbi| 


Sonia 


Portuguese at the 
and tnat it was just emerging from the stage of 
realistic represen¬ 
tations and begin¬ 
ning to make an 
attempt in the di¬ 
rection of decora¬ 
tion. As was the 
case with manv 
other things with 
which the Portu¬ 
guese came in 
contact, these re- 
tnarkable ex¬ 
plorers left their 
mark strongly im¬ 
pressed on this art 
work, and thus 
the natives began 
that senes of bor- 
rowed forma 
which 15 so mixed 
up with native 
motives; perhaps 
Mr Roth is some¬ 
what too prone to 
see exotic designs 
in Benin art 
work 

We reproduce 
in the first figure 
a brass bottle with 
very character¬ 
istic interlaced 
patterns, which 
are evidently 
derived from 
leather-work. The brass armlet or leglet in the second 
figure has some tj'picaJ ornamentation; it is said these 
long armlets or leglets are put on when the individual 
IS quite young, and not taken off until death, if then; 
in me event o7 removal, the foot or hand has frequently 
to be chopped off first . . , 

With so much to choose from, it is difficult to In¬ 
dicate what the book contains; the smologist will find 
what is known concerning domestic life, court life, 
govemment, trade and industries; the ethnographer 
IS informed about weapons, games, buildings, and 
what the people do and make. 

Mr. Roth's object has been to gather together 
all he could discover about Benin, and, besides 
earlier nubbcations, he has drawn largely upon Mr. 
Cyril Punch, an excellent observer who in addi¬ 
tion has furnished Mr. Roth with sketches and 
interesting photographs Fresh information has 
also been given by the author's brother. Dr. Felix N* 

Roth. ^ jj u 

Owing to the number of authors cited, added to the 
fact that none of them made anything like a study of 
the people, the information garnered by Mr. Roth is 
very fragmentary, but the author is not to blame for 
this, and the book will have further increased Us 
usefulness if it indicates how Imperfect our knowledge 
is and leads to a more detailed and thorough study 
of the people. It will, however, always remain a 
valuable work for students, as references are given 
with fulness, and it is embellished with a large number 
of excellent illustrations 


Fib fl—umUt, 9) in high 
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THE SURVEY fORMAriOR-MONOCRAPHS.' 

r>ESlDES the descriptions of districts and the ex- 
planadoDB of the published maps and sections, 
the Geological Survey has of late 3'ears issued treatises 
upon separate formations In these a full description 
la ^iven of certain geological horizons the survey of 
which has been completed or so nearly finished that 
there is no probability of any important change of 
classification being called for The subject is ex- 
haustivel]|r treated, the palaeontological and petrological 
characteristics of the group are described, and its re¬ 
lation to the equivalent geological deposits on the Con¬ 
tinent discussed. The work before us is the second 
of three volumes on the Cretaceous rocks The first 
volume dealt with the Lower Cretaceous, the second, 
which has just been published, being devoted to the 
Lower and Middle Chalk, and the third, which it is 
hoped will be published this year, completing the 
monograph with a description of the Upper Chalk, 
the discussion of some postponed economical and geo¬ 
graphical questions, and the full list of Chalk fossils 

The authors are of opinion that none of the htho- 
loeicai names hitherto applied to portions of the Lower 
Chalk can be used without confusion or inconsistency, 
and find themselves compelled to seek a more satis¬ 
factory method of subdivision in the limitation of the 
range of certain species of fossils Nor do they «iccm 
to regard with much more favour the use of names ' 
derived from localities We must be careful, however, 
in the advance towards fuller knowledge of details 
not to sacrifice precision to cori^istency A locality can 
always be found, and when we get there we can 
generally see what an author meant Fossils are not 
always lorthcoming, and from the nature of the case 
frequently turn up where not found before. Moreover, 
the names of fossils are being too often changed 
Palieontolo^, in its present phase, is a very useful 
handmaid in geological classification, but a very 
exacting mistress in nomenclature The zone of 
Terebratuhna gracUts, for instance, is so called after 
a form of doubtful determination, unsettled name, and 
Inconstant occurrence. 

It IS interesting to follow the authors when they 
point out and explain the changes in the Cretaceous 
rocks as they trace them from one area to another 
III the soutH-west, coarse sand and grit take the place 
of chalk, and suggest that wc are getting near the 
shore of the Cretaceous sea, and that newer beds crept 
over the older deposits which arc seen at the base 
further east, where the land went down first. So 
Barrois has observed that certain beds in the north¬ 
east of France thin out as they approach the Palsorolc 
ridge, while the Lower Chalk in the south-west is re¬ 
presented, as m the Sarthe, by sands and sandstones. 
Chemical and mineralogical examination tells the same 
tale The fine mud, which in Wilts furnishes 16 per 
cent, of the material, increases in the deposits of the 
same horizon as we trace them to the N. and N E to 
28 or 41 per cent. Minerals which are well known 
constituents of the granitic rocks of the south-western 
counties occur in the I^wer Chalk of the far south¬ 
west, but have not been found in the corresponding 
beds of the midlands. 

Many interesting subjects for investigation are 
suggested by an examination o-f the Cretaceous series 
The repiacoment of portions of the chalk by flint might 
at first seem to require only depression to su^ a depth 
that the temperature of the included water would be 
Buffidently raised to carry silica in solution, while the 
pressure was so great that the chalk-dissolving acids 


would be retained in« it , ^ut there are uLher factors 
of which we must'taUll'fl^aunt The arresting or re¬ 
tarding of thb^percolating water had something to do 
i\ith It, aii^dy^be inferred from the manner 01 occur- 
r^e of tulfcrous and tabular flint along the bedding 
aM joints, and the limitation of flint over large areas 
to certain horizoilk so\l!Onstantly that their abundance 
or absence was long taken as a sufficient indication 
of the horizon. So also the supply of silica from 
spicules in the upper part, or the presence of much 
siliceous sand m the lower part, must be taken into 
consideration. 

Phosphatic nodules, which occur at widely separated 
I'onzons from the Bala Limestone to the Crag, are 
peculiarly variable in character and mode of occurrence 
in the Cretaceous senes, and from their economic value 
and scientific interest call for discussion. Some of 
them are derivative from older beds, and the area from 
which they have dnfted has been pretty clearly made 
out, but that 01^ pushes the question into other associ¬ 
ations ; the difficulties remain There is generally 
evidence of a change in rondilions of deposit where 
they occur, but it docs not 01 ten point to a stationary 
period when animal life was abundant and sediment¬ 
ation slow, which appear to be the conditions required 
in explanation. 

The name clunch is applied to any chalk which is 
used as a building stone, whether it is obtained from 
the firmer beds in the marl, or from the Tottem- 
hqp stone or even from higher horizons Where the 
Totternhoe stone is aciessiblc it is preferred It has 
been largely used at Ely, BurwHI, and elsewhere for 
internal decorative work, and if cared for has often 
lasted wonderfully I even where exposed to the action 
of the weather Near Reach it has been quarried from 
Roman times, as proved by its having been used in the 
basement of the Roman vilJa found near the railway 
cast of the village 

The Red Rock of Hunstanton, &c , does not find a 
place in this volume, because it was not considered 
to be part of the Lower Chalk, but was regarded as 
the representative of the gault, and was accordingly 
desrnbed in the previous volume Other red beds, 
however, occurring at higher horizons in the chalk are 
duly noticed. The I-ower Greensand, which is green 
in borings, is foxy-red or yellow at the outcrop. This 
IS clearly due to the percolation of water from the 
escarpment There is much to suggest that the Red 
Chalk of Hunstanton may have sucked up the colour 
by capillary attraction from the underlying Car-slonc 
The red colour docs not, however, always coincide with 
bedding planes, and the irregular occurrence of red 
beds in the chalk described in this volume is not so 
easily explained 

The memoir is an able exposition r of the results 
which have bebn arrived at ^ long and careful work 
concentrated upon certain definite geological horizons, 
but illustrated by wide observation and study. It well 
supports the prestige of these formation-monographs, 
from which a large and ever increasing public derives 
so muclrbenefit 


NOTES. 

Wr regret to announce thbt Mr Herbert Spencer died 
on Tuesday morning, at eighty-three years of age 

Thb death is announced of Prof ' Proust, the French In¬ 
spector-General of Sanitary Services 


^ ^ ihaJJiiiled Kingdom The 

™ “d Middla Chalk of 

®y A J, Jukii.Dmn«, with ontrihutloni by Wm. Hill Pp. 
■UQ-sfle+plaiv. (Londeo H U. Statloowy Ofica, 1903 ) ^ 
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Tub ships Morning and Terra Nova left Hobart on 
December 6 to go to the relief of the Discovery, now In the 
Antarctic regions 
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Tm Rev. T R. R. Stebblnf, F.R S . ha* bam elected 
zoologplcal lecretory, and a member of the council, of the 
Linnean Society In eucceislon to Prof. G. B. Howei, 
F.R.S , who haa had to retire on account of lll^ealth. 


Prof. W, D. Halliburton, F.R S , haa been aelected to 
give the Herter lecturei in connection with the Univenity 
of New York in the coming year, and he haa choaen aa his 
subject the biochemistry of muscle and nerve. The lectures 
will commence on January 4, 1904. 

A BBRViCB In memory of the late Sir Frederick Bramwell, 
Bart., F.R.S., was held at St. Margaret's Church, West¬ 
minster, on Friday last, December 4. The service was 
attended by a large congregation, which included repre¬ 
sentatives of the Royal Society, British Association, Insli- 
tutlon of Civil Engineers, and rAany other scientific and 
technical bodies. 


A Dalzibl message states that, having successfully ex¬ 
changed messages regularly between Berlin and Munich, a 
distance of about 500 mUes, the German Wireless Telegraphy 
Company IS about to endeavour to establish communication 
between Berlin and the Swedish coast near Stockholm, a 
distance of more than 650 miles. The company uses a 
combination of the Slaby-Arco and Siemens systems 

Mr F. F Francis, Queen’s Hoad, Wimbledon, writes to 
roMrd an instance of a snake being killed by a mouse. An 
ortinnry grass snake which he had in confinement was 
given a mouse for food The snake made several attempts 
to catch the mouse, but in every case missed. The next 

that 1 had been attacked ai^d killed by the mouse, which 
was alive and had eaten a part of the snake's body. 

An open competitive examination for not fewer than 
twenty-four situations as assistant examiner In the Patent 
Office will held by the Civil Service Commii.»ner* In 
January next. The exeminailon will commence on Jejiuary 
S, and forma of application for admiaaion to it will probablv 

ohlriniw will 

LOTdon^W “ Burlington Gardena, 


rm Aberdeen Line iteamer Sofhoelet arrived a 
Plymouth on December 3 from Sydney after experienclm 
axc^tioiiBl weather in the Bay of Biacay. It I* reported the 
during a aevere thunderitorm the ehip wa* atruck by light 
ning, ud the mainmaat wa* acorched and blackened J 
few mlnutee later, it ie ..id, . brilliant meteor burst In th( 
vicinity of the liner ■■ The attentnm of the paiaenger. wai 
atti acted by a ruahing sound, and Immediately afterwardi 
they aaw an object plunge Into the sea, apparently a fev 
yards distant, on the starboard side of the liner, throwlni 
up Ihe water with a greet splash " 


PUOF L, C Miall, P.R S , has been elected Fullerlan 
profesm of physiology at the Royal Institution. The 
following are among the lecture arrangements at the Instl- 
iniion before Easter .—A Chrlatmaa course of lecturei 
(adapted to a juvenile auditory) on extinct animala, by Prof 
Roy Lankeiter; Prof. L. C. Miall, six lecturee on 
tha development and tranaformatlon* of animals; Dr E. A 
Wallis Budge, two lecljirea on the doctrine of heaven apd 
hell In ancient Egypt, and the books of the underworld; Mr. 
CRM, Murray, three lecturei on the flora of the ocean , 
Mr. A D Hall, three lectures on recent reeearch In agri¬ 
culture , Prof. H L Callendar, three lectures on electrical 
methods of meaauring temperature, and six lectures by 
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Lord Rayleigh on the life and works of Stokes, The Friday 
evening meetings will begin on January 15, when a dl»* 
course will be delivered by Lord Rayldgh on shadows; 
succeeding discourses will probably be given by the Rav. 
Walter Sidgreaves, Mr. D, G. Hogarth, Mr H Breretcm 
Baker, Mr. Alexander Siemens, Prof. W. Stirling, Prof- 
F. T. Trouton, Prof. Dewar, and other gentlemen, 

Mr W. T. Gibbon has bean appointed curator of the 
station of the Marine Biological Assodation of the West 
of Scotland, and Mr. J M'Kenzle has been appointed 
assistant curator. Mr. Gibson is an associate of the Royal 
College of Science in London, and received his scientific 
education there, and also at the University of Edinburgh. 
He has done marine field work at the Gatty Laboratory, 
St Andrews, and also at the laboratory of the Northumber¬ 
land Sea Fisheries Committee at Cullercoats Mr. M'Keniie 
has for the last eight years been laboratory assistant in 
the zoology and geology departments of Mantchol College^ 
Aberdeen. 

Tub Internatfonal Sanitary Conference, which has been 
sitting in Paris since Octobw 10, has just closed Its pro¬ 
ceedings. A modification has been introduced in the period 
of surveillance In cases of contact with plague; this is re¬ 
duced from ten to five days The new convention provides 
for the manner In which outbreaks of cholera or plague are 
to be intimated, and, generally speaking, provides for 
greater facilities for international commerce, while giving 
additional guarantees for public health It la proposed that 
an international sanitary office shall be established in Pans. 

In a lecture upon intra-cellular bacterial toxins, delivered 
at the Lister Institute by Dr. Allan Maefodyen, the method 
of mechanically grinding bacteria with the aid of liquid air 
was demonstrated. The lecturer pointed out that there 
were two classes of bacteria, one, of which diphtheria and 
tetanus were examples, excreting, as it were, soluble poisons 
or toxins into the culture medium, the other producing no 
extrs-ceiiuiar poisons, and in which the toxins mu lo be 
associated with the bacterial cells, as is the case with 
tubercle, typhoid, cholera, plague, and a number of others. 
By disintegrating the cells of the last-named class, the Intra¬ 
cellular toxins are set free, and on injection jnto animals 
produce toxic effects By cautious injection with these 
intra-cellular toxins, the blt^ of the treated animal acquires 
antitoxic properties, and It is hoped that It may be possible 
by this means to obtain antitoxic sera for such diseases as 
typhoid fever and plague, similar to those now employed 
for diphtheria and tetanus. 

Sir Patrick Manbon, F.R.S., delivered an addrees on 
Monday afternoon at the London School of Tropical 
Medicine on the work of the school, the occasion being 
the departure of Sir Francis Lovell, the dean, for the East 
on behalf of the school Sir Patrick Manson, having traced 
the history of the foundation of the school, paid a tribute 
to the late Colonial Secretary, who has done so much to 
forward the study of tropical medicine With regard to 
the work of the school, it naturally came under two head¬ 
ings—education and research. Since the echool was opened 
In October, 1B99, ^ 354 students had passed 

through its portals. Research had been prosecuted so far 
as the limited means at their disposal had permitted. Dr. 
Low had shown that the fUaria was introduced Into the 
body by a mosquito, Drs. Low and Sambon had carried out 
an Important experiment to prove the mosqultcwnalarla 
theory, Dr Forde, a pupil of the school, had disoovefed a 
trypanosome in man, and Dr. Caitcllanl had obstfved a 
trypanosome In sleeping sickness. Through the ganerbsfly 
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of Sir John Crogga a travelling acholarahip of 300! a year 
hod been beitowed Cor three yeara, and the aame donor now 
gave a valuable prlie annually for the beat piece of reiearch 
work carried out by a pupil of the echool The need for 
further funds was emphaslaed if the work of the school was 
to be successful in the future. Sir F. Lovell in a previous 
mission to the East had collected a considerable sum of 
money, 100,000 rupees being contributed by the Hon. B 
Petit, of Bombay. 

Tilt suggestions made by Sir Oliver Lodge at the Physical 
Society on November 13 (see p, 94) ae to the possibility 
of dissipating fog by discharge of electricity Into the air 
have attracted much attention. Experiments proving how 
a smoke-filled chamber could be cleared by the discharge 
were shown by Sir Oliver Lodge twenty years ago, and 
have been repeated by many lecturers since then, but no 
installation on a large scale was established. In reply to 
a correspondent who has asked whether street arc lamps 
could be utilised for the purpose. Sir Oliver Lodge says. 

Your suggestion seems a practical one. and it would be 
a very good fhing if something of that kind could be done 
The difficulty is the Insulation. If that could be guaranteed, 
the matter would be comparatively easy; but the potential 
Is extremely high—say 100,000 volts. The quantity is next 
to nothing, and very little power 11 sufficient If only one 
could avoid leakage 1 can tell you the kind of insulstors 
that we employed for the slngla> mast that 1 used in Liver- 
pooJ, but It is a very different thing to try to distribute it 
over a number of street lamps It is a matter very well 
worth consideration, however, and 1 am glad to find that 
your attention Is called to the matter. In the Liverpool 
experiment I was using a potential higher than 100,00a 
volts, one could take sparks 4 inches long But a good 
deal smaller voltage would do If there are walls or other 
earthed surfaces In the neighbourhood For a lofty Isolated 
mast the potential must be higher in order to secure adequate 
discharge/' 

At the meeting of the Institution of Civil Engineers on 
November 24, Dr. H. R. Mill read an Interesting paper on 
the distribution of mean and extreme annual rainfall over 
the British Isles. The results, which were exhibited by 
Isohyetal lines, or lines of equal rainfall, were based on the 
means of thirty years, 1870 to 1899, and showed that a mean 
annual fall under 35 Inches occurs in three places —(1) a 
very narrow strip round the Moray Firth; (a) a triangular 
area about the Thames estuary; and (3) a large portion 
of east central England aouth of the Humber; and that the 
ambunt increases In various districts, in which altitude and 
configuration of the land form important features, to 40 
imhes and upwards. Falls of more than 100 Inches are 
found(1) In the lake district, around Seathwaite r (a) 
in the weetem Highlands, and (3) In the Snowdon district. 
^ The average rainfall, to the nearest half-inch, for each 
'country fa gitfen as follows —-England 31 >5, Woles 49<5, 
Seating 47 o, Ireland 4a 0 inches, and for the whole of the 
Rrltlsh Iries 395 Inches. Hie extremes of annuql rainfall 
were discussed by taking out the figures for the driest and 
wettest year of the thirty years' period The excess of rain¬ 
fall in 187a waa stated to be 34 per cent., and the deficiency 
1 a 1887 a3 per cent, of the average fall for the British 
Isles Ss a whole. The average ralnfqll over the whole 
of the Brkibh Isles for these two years was:—in 187a 53 
Ipclies, ahd In 1887 30-5 Inches. 

Wk liave received a prospectm qf a new fortnightly 
nsefooroloigical bulletin, entitled La firevisioru dsl Tsm^, 
la bo publiohed In Rome on the nt and 16th of each moalh, 
under the auperlntendence of Father A Rodrigues, The 
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bulletin will consist of eight large octavo pages, four of 
which will be occupied by diagrams exhibiting the principal 
meteorological data, and will form the basis for the calcula¬ 
tion of the proposed predictions, These data will refer to 
some of the chief places In Europe (including Ireland), 
Algeria, and Tunis, for earh of which forecails are to be 
drawn The remaining four pages will consist of text, and 
will contain a brief summary of the atmospheric changes 
of the preceding period, forecasts for the succeeding period, 
meteorological notes, and the fundamental principles of the 
system of prediction employed. The author has set himself 
a difficult, and we fear an Impracticable, task, but as he 
apparently proposes to proceed upon strlclly scientific lines, 
we shall be interested to learn what amount of success hr 
may obtain For this country at least, the changes from 
one type of weather to another appear to be too sudden to 
allow of a tolerably safe forecast for more than a day or 
two in advance, nor has more been yet attempted by any of 
the European central meteorological offices The author, 
however, appears to be sanguine of obtaining a succen of 
65 to 75 per cent 

In the Meteorological Office pilot chart for December 
the attention of mariners is directed, in a lengthy descrip¬ 
tion of the Aurora Borealis, to the question of more careful 
and systematic observations of the various phases of aurorc 
They are asked to supply details as to the following points, 
to which scientific inquiry might be directed —^The angle 
which thq apex of the arch makes with the horizon; the 
orientation of the arch or arches, the lateral motion of the 
streamers, whether from right to left or left to right, 
does the Individual streamer move sideways, or do fresh 
streamers arise to one side of the former? As a tule, 
streamers are parallel to the dipping needle—It should be 
noted if any streamers are curved Can stars be seen 
Immediately under the base of streamers? It should be 
noticed if ths arches always move from north (magnetic) 
to south, and, if so, whether It is by a motion southward 
of the Individual streamers or by new streamers appearing 
to the south of the old ones; the formation of corona by 
streamers should be carefully watched and noted, and special 
notice should be taken of the behaviour of the compass 
when an aurora presents the appearance of a luminous 
curtain 

A SHORT account of the meeting of the Deutsche Gesell- 
schaft fiir Mechanik und Optik which took place at 
llmenauon August 14 and 15 is given by Prof. L. Ambronn 
in the Phystkalfseht Zeitsehnft for November 15. 

Tub Verhandlungen of the Deutschen eoologischen 
Gesellschaft for the present year contains the papers read 
at the sessfoti held in WUrzburg on June s-4 In the 
obituary notices refef-ence is made to the loss sustained by 
zoological science in the death of Prof. G. Radde, of Tlflls 
The papers, which are for the most part short, cover a wide 
range of subjects, but there are none among them which 
call for special notice 

Wa have received a copy of Prof. W B. Benham's presi¬ 
dential address to the blologlcBl section of the Auscralian 
Association. The subject III the geographical distribution 
of earth-worms and the palssography of the Antarctic 
region. In the first place, from their Invariable association 
with angloipermous plaots, the author Is of opinion thatj 
SAFth-worms form a comparatively modem group, which 
did not attain any important development before the 
CretBceoua. The ancestr^ type would appear to have been 
more or less nearly relofod to the existing Notlodrilus, of 
which tlw headquxrters, if not the birthplace, was the 
" Melanesian plateau " Neqr Zealand and the neighbour- 
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Ing UlandM. which poiiesfl the moat ancient worm-fauna, 
were leporated at an early date from thia plateau From 
this area the primitive worms travelled in one direction 
into the Austn^Malayan countrieSp while in another, by 
way of Antarctica, they reached South America and Africa 
Ot^r theories aa to former land-oonnectioni in the aouthern 
hemisphere are propounded 

In the Ireiuacfions of the South African Philosophical 
Society Dr. Bolas and Major Wolley-Dod have published 
a list of the flowering plants and ferns of the Cape Peninsula, 
and have thereby brought to notice a flora which presents 
a number of unique features In the first place, from an 
area of rather less than aoo square miles, they report 
more than sooo flowering plants, and amongst these there 
are a number of representatives of such uncommon orders 
as Selaglnacea, RestlacesB, and Protracew Another 
striking character is the richness in species of several 
genera; thus Erica possesses no fewer than 92 species, 
Meiembryanthemum shows 6r, while the very rare genus 
Restio has as many os 29 representatives 

Much uncertainty has existed as to whether or no the 
bactenal cell possesses a nucleus Some have considered that 
it does not, others that it contains a fragmented one, or one 
of the ordinary type, or that the whole cell is a naked 
nucleus. Profs Haj^inan and Kruls (BuUeUn Acad, des 
Sciences de I'Empereur Francis Joseph 1 , June 5) claim to 
have shown by a special staining method that a nucleus id 
present in the form of a small round body situated at about 
the centre of the cell. In order to demonstrate this struc¬ 
ture, films are prepared on perfectly clean cover glasses, 
dried in a desiccator, treated with a mordant of iron-alurn, 
and stained with a dye known as alizarine PS, or its con¬ 
stituents Ihe paper is illustrated with some excellent re¬ 
productions of photographs 

Wb have received the TransacUons of the Leicester 
Literary and Philosophical Society fcir the session 1902-3 
The volume also contains the report of the council and ihe 
annual reports of the sections into which the Society is 
divided for working purposes Numerous papers are re¬ 
printed, and some of them are well illustrated. The volume 
is published at sixpence by Messrs Thomley and Wadding- 
ton, of Leicester, 

A THIRD edition of Prof James Walker’s ” Introduction 
to Physical Chemistry ” has been publi^ed by Messrs. 
Macmillan and Co , Ltd. A new chapter on electromotive 
force has been added, and the chapter on thermodynamical 
proofs has been extended. In cases where recent researches 
have made it possible, more accurate numerical values and 
better illustrative examples have been substituted in the 
text 

Thb current number of the ^uarferfy Jouftial of the Royal 
Meteorological Society is an interesting one. Dr W N 
Shaw, F R.S , In a paper containing several instructive 
figures, gives a detailed analysis of the meteorological 
aspects of the storm of February 26-27. Mr. C. P. Hooker 
discusses the relatkm of the rainfall to the depth of water 
in a well, Mr. W. Marriott examines the available observ¬ 
ations in connection with the frost of April, and Mr. J. 
Baxendeil gives illustrated descriptions of the Dinee-fiaxen- 
dell anemograph and the dial-pattern non-oscillaCtng 
pressure-plate anemoineter. 

It is now the common practice to illustrate lectures and 
demonatratlonB in most schools and colleges by means of 
the lantern and lantenvslides Those teoAhers and lecturers 
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who have not mastered the art of making their own slidea 
would do well to study the lists of slides which are to be 
purchased from Messrs. Newton and Co., of Fleet Street, 
London We have received from this firm a supplementary 
list of slides to Illustrate scientific and other subjects, and 
among them we notice sets dealing with the growth, struc¬ 
ture, and defects of timber, the evolution of a frog; the 
bacteriology of tropical diseasea, and the open-air cure for 
consumption, 

A NBW illustrated catalogue of chemical apparatue 
recently published by Messrs F. E. Becker and Co., of 
Hatton Woll, London, is one of the most complete and 
conveniently arranged that we have examined. Every Item 
in the list is illustrated by a figure immediately adjoining 
it, and the unusually full index makes reference very easy. 
The catalogue gives information concerning all forms of 
chemical apparatus in general use in laboratories, and an 
exhaustive list of chemicals, reagents, and standard solu¬ 
tions Is also Included Teachers of chemistry, and those 
who are engaged in chemical research, should obtain a 
copy of the catalogue to keep in their laboratories for 
reference 

A TRANSLATION of a long thesis on radio-active substances^ 
presented to the Facultd des Sciences de Paris by Mdme. 
S. Curie, is concluded in the current number of the Chemical 
News (December 4). The conclusions read as follows — 
"1 will define, in conclusion, the part I have personally 
taken in the researrhes upon radjo-artivc bodies I have- 
mvpstiguled the radio-adivity of uranium compounds 1 
have cxjiiilned other bodies for the existence of radio- 
activitv, and found the property to be possessed by thorium 
compounds. 1 have made clear the otuniic character of the 
radio-activil) of the compounds of uranium and thorium. 

1 have conducted a research upon radiu-active substances 
other than uranium and thorium lo this end 1 investi¬ 
gated a large number of substances by an accurate elertro- 
melnc method, and 1 discovered that certain minerals 
possess activity which Is not to be accounted for by their 
content of uranium and thorium From this I concluded 
that these minerals must contain a radio-active body differdnl 
fiom uranium and thorium, and more strongly radio-aciive 
than the latter metals In conjunction with M, Curie, and 
subsequently with MM Cunn and Bdmont, I was able to 
extract from pitch-blende two strongly radio-acljve bodies 
—polonium and radium. 1 have been rontmuouaiy engaged 
upon the chemical examinalion and preparation of these 
substances 1 effected the fractionations necessary to the 
concentration of radium, and 1 succeeded in isolating pure 
radium chloride. Concurrently with this work, I made 
several atomic weight determinations with a very small 
quantity of material, and was finally able to determine the 
atomic weight of radium with a very fair degree of accuracy. 
Ihe work has proved that radium is a new ehemical element. 
Thus the new method of investigating new chemical 
elements, established by M, Curie and myself, based upon 
radio-activity, is fully justified 1 have investigated the law 
of absorption of polonium rays, and of the abscrboble rays 
of radium, and have demonstrated chat this law of absorfH 
tion IS peculiar and different from the known latfrs of other 
radiations I have investigated the variation of activity of 
radium salts, the effect of solution and of heating, and the 
renewal of activity with time, after solution or after heat¬ 
ing. In conjunction with M. Curie, 1 have examlnoi 
different effects produced by the new radio-active substanoea 
(electric, photographic, fluorescent, luminous, ootbratlofts« ^ 
Ac ). In conjunction with M Curie, I have established tHib 
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fact that radiuiif ^Ives rlae to rays charged with negative 
electricity Our researches upon the new radio-active 
Indies have given rlue to a scientific movement, and have 
been the starting point numerous researdies in connection 
with new radio-active lubaCancee, and with the Investigation 
of the radiation of the known radknactlve bodies *’ 

Thb additions to the Zoologicdl Society's Gardens during 
Hie past week Include two Black-eared Marmosets (Hapale 
pemctllata) from South-east Brazil, presented by Mr ]. 
Arthur Turner; a Short-toed Eagle (CtrcaSius galltcus) 
captured at sea, presented by LIcut W H. Colegrave, 
R.N R , four Chameleons (ChamaeUon vulgans) from 
North Africa, presented by Mr Thomas Yates, a Vervet 
Monkey [Cercoptihecus lolaridii) from South Africa, two 
Slender Loris (Loris gracilis) from Ceylon, a DIue-fronted 
Amazon (Chrysotts aestiva), a Rough-eyed Cayman 
(Caiman sclerops), five Black-pointed Teguexins (Tiif>i- 
nambij nigropunetatus) from South America, a Red- 
billod Toucan (Ramphasios eryihrorhynchus) from Cayenne, 
two Red-handed Tamarins (Midas rufimanus) from Surinam, 
a Ono-bearded Greaved Tortoise (Podicnemii uni/ihj) from 
thi- Upper Amazons, deposited, 


OUR ASTRONOMICAL COLUMN. 

Observationb of Solar Piibnouena —In a paper pr^ 
sented to the Pans Acad^mie des Sciences, M Deslandres 
discusses the various theories concerning the inter-relation of 
solnr and magnetic phenomena which have been brought 
into prominence by the exceptional magnetic storm of 
October 31 He points out that, whereas the magnetic 
phenomena are recorded continuously at many widely 
separated observatories, the solar observations, which con¬ 
stitute the other side of the problem under discussion, are 
only made during short Intervals each day and at fewer 
stations , therefore he strongly urges that solar observatories 
should be more widely disseminated in order that a con- 
tinuaus record may be obtained Again, he points out that, 
at present, at least ninety-nine out of everv hundred observers 
of the sun only record the /ormj, and not the movementSf or 
velociries, of the solar disturbances, whereas in his pinion 
the records of the latter would prove much more effective 
In bringing us to a solution of the vexed questions 

M Deslandres suggested in 1893, and in the present paper 
he strongly emphoMses the fact, that It Is essential, in order 
that our knowledge of solar disturbances may be rendered 
less defective, to obtain a continuous record of —(i) The 
surface of the photosphere as photographed by the ordinary 
process, (2) the forms of the disturbances in the lowe^ 
mean, and higher chromosphere as obtained with the 
spectrohellograph, and (3) the radial velocities of these 
rnromospherlc disturbances as shown on photographs 
obtained with the spectrohellograph especially arranged to 
register these velocities. He states that the present instru- 
menlB are perfect enough to ensure success, and estimates 
the annual expense of such observations (at Meudon) as 
twenty thousand francs (about 8oof.) (Comptes rendus. No 
21, November 23) 

The Spectrum of LioHmiNO.^Mr. Phillip Fox, of the 
Yerkes Obsei^atory, has recently succeeded in obtaining 
several spectra of lightning flashes which were taken with 
an objectlve-prlsm spectroscope consisting of a 30^ flint 
glass prism mounted In front of % camera of 35 mm. aper¬ 
ture and 274 mm. focal length. Proceeding on the linee 
suggested by the visual observations of Vo^, Lohse, and 
Sh^uster, he compared his spectra with a spark spectrum 
of air obtained with the same instniment, and found that 
a striking agreement existed between the two 

Similar results were arrived at bv Dr. W. J. Si Lockyer, 
who, in a recent number of the laustrated ScitnUific Nows 
tNo. 1$, vol. II), desenbed an extremi^ simple method 
whereby pbotographi of lightning flaehes and their spectre 
caajw obtalDM by using an ordinary camera having one 
of IlMHpe’s transmission gratings flxed in front of the lent* 
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The spectra thus obtained by Dr I^ockyer in May of this 
year are shown to differ from those obtained by Prof Picker¬ 
ing at Harvard In 1901, and a spectrum recpnily obtained 
by the latter Is again different from either of the other two, 
all, however, Iraar a striking resemblance, In general 
appearance, to the air spark spectrum, the chief nitrogen 
lines being especially prominent, 

In Mr, Fox's spectra it is seen that the various lines 
differ in mtensitv from one part of the flash to another, and, 
as this apparently indicates a variation of the spectrum with 
the atmospheric conditions, it seems probable that the differ¬ 
ences existing' between the several spectra may be thus 
explained 

Mr Fox's article is illustrated by reproductions of the 
spectra obtained by him, and a comparison of the air and 
lightning spectra, and is publuhed in No 4, vol xvili , ot 
thi* Asifophys\cal Journal 

The Line Spectra of the Alkaline Metals —In No 27 
of the Physikalische Zeitschrift Herren H Konen and A 
llagenbach record tha results of some observations made by 
them with the object of discovering additional lines in the 
secondary series of the spectra of lithium, potassium, 
Lfcsium, and rubidium 

In the spectrum of lithium four new lines were observed, 
but their diffuse character renders the determined wave¬ 
lengths (62408, 463614, 4149 I, and 3934) rather untrust¬ 
worthy, and for this reason it is difficult to determine finally 
whether they belong to a definite series or not, although it 
seems likely, from their character and their analogy to the 
lines in the sodium series, that they arc really pairs, and 
belong to the first secondary series No new lines were dis¬ 
covert m the potassium spectrum In the spectrum of 
rubidium three new lines were discovered, and fourteen of 
I the fifteen lines observed by Mr. Hugh Uamage in the flame 
spectrum were seen, although these observers were unable 
to find, either in the arc or the flame, the line at X 5037 
I recorded by Mr Rama^e These new lines fill up gaps in 
' Ihe first secondary senes as calculated from Kayser and 
Range's formula 

I All the lines recorded by Mr. Ramage below X 5750 In the 
' L,nsium spectrum were observed, together with an additional 
line at X 5209 


PATAGONIAN '' DIPROTODONT '' MAMMALS > 

CEROK AMEGHINO appears to be firmly convinced that 
the ancestors of a large number of groups of mammals 
are to be met with among the remains from the Santa 
Cruz and associated beds of Patagonia. Last year. In thd 
journal quoted below, he attempted to prove the descent 
of the modern elephant, through Pyrotherlum and certain 
other forms, from a primitive opossum (Proteodldolphys). 
Now he essays to demonstrate that the rodents have origin¬ 
ated from another type of Patagonian " diprotodonts," 
namely, the Garzonilds, which is itself traced back to a 
still earlier group, the Microbiotherfldx Apart from zoo¬ 
logical considerations, the possibility of such phylogenies 
depends entirely on the age assigned to the junta Cruz and 
subjacent strata. ,If, with Dr Ameghino, we regard them 
as of early Eocffib, Cretacequs, and possibly Upper Jurassic 
age, then, from this point of view, there is nothing im¬ 
possible in such pedigrees If, on the other hand, we 
accept the view of the great majority of palsontologists 
that these strata are of Miocene age, the very foundations 
of Dr. Ameghino's elaboVate phylogenies are at once 
destroyed 

Putting, however, this consideration on one side, we may 
refer briefly to some of the zoological features In the paper 
before us. Briefly stated, Dr Ameghino's views, so far as 
we can follow them, appear to be as follows. In the Upper 
I Jurassic of Patagonia there existed a primitive mup o( 

I " dlprotodonts ** (that is to suv, mammals furnished with 
I e single pair of chisel-like incisors In the lower jaw), the 
MkroblOtheriidfc On the one hand, as we learn from the 
I earlier paper, these gave rise to the Proboscidea, while on 
the other they culminated In the modern rodents, the dlpro- 
* todont marsupials of Australia, and certain extinct forms, 

I 1 F Ameehliio, " Lob Diprorod—lei dal ordren dw io* PloglaulaGoldaM 
rvH Origan « Ids Roodom y da loa JNilynuilodentai" (Am. Mus Nac 
[ gMfMir Aim, vnl. In , pp. Bi-’ioa ) 
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■uch fti Pli^iulu of Cfa« Purbedc and Mlcroleftet'of tbe 
Trial (I). The author appean, Indeed, to oonilder chat, 
with the eaceptlon of Pyrothenum (which, deipUa Iti re¬ 
markable reeemblanee to DIprotodon, he placei In the 
pnboKldean line), all maniniBJB with a dlproiodont type of 
dentition are related to one another. And he endeavouri 
to ihow chat the dentition of one type pauee by Imper¬ 
ceptible deffrdea Into that of another. But luch gradatfoni 
may Im traced between the dentition of almoat any froupi, 
and no allowance whatever ii made for paral leliim In 
development, which hae undoubtedly been an important 
factor in evolution. Moreover, no account whatever la 
taken of the undoubted reeemblanee esietlng between the 
cheek-teeth of the polymaitodonti and the reptilian 
Tritylodon. 

Then, again, according to the author'i icheme, the true 
dlprotodoAta of Australia have no relatlonahip with the 
polyprotodont marauplali of the same region, which is, on 
the face of it, an absurdity. It may also be pointed out 
that Dr. Ameghino takes no account of the work of other 
palBontologlsts^ It is very generally accepted, for instance, 
that an inUmate relationship exists between marsupials (os 
a whole) with the extinct creodonts, and so with the modern 
Carnivora (see Wortman, i4mer / 5ci.j vol. xiv , 144, 
1903), while Prof. Osborn (Bull. Amer Mus , xvi p. aoj, 
190a) has Indicated the probability of the descent of the 
rodents from the Holarctlc Eocene Mixodectidee Obviously 
both these phylogenies must be demonstrated false before 
there is even a primd facie possibility for Dr. Ameghino's 
scheme. It will be interesting to learn what the United 
States palsontologists have to say on the subject when 
the groups in question come to be treated in the working 
out of the Hatcher collection R. L. 


GEOLOGICAL NOTES 

OBSERVATIONS have been made by Mr R. D. Oldham 
^ on the growth of sandhills. Which threaten to cut off 
communication between the town of Karachi and the suburb 
of Clifton, two or three miles distant (Mem Geol. Surv 
India, xxxiv., part 111) He traces out the growth of 
dunes from small oval patches of sand which begin to 
accumulate on irregular tracts of the stony surface, point¬ 
ing out that even a alight accumulation may cause an 
upward bend of the air currents whereby a space of com- 



Fio. I —Sandhill neu CUhon, Karachi, ahnwlng chugv of form and kCuur 
by wind. 


parative calm Is produced, and sand more readily comes to 
rest In course of time the oval patches of sand ara heaped 
up with a sharper slope to leeward, down whldi the land 
grains fall. Here a hollow la produced by an eddy of the 
wind, and this edt|y serves to maintain and Increase a 
crescentic form with a crater-llke opening The principal 
winds at^ Clifton blow from W.S and form the main 
features in the sandhills; but winds from the E.N.E. bfow 
during the winter months, causing a reverse slope and a 
bank nf sand to be formH near the summit of the long 
gentle slope which faces the W.S.W. winds. There is a 
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good deal of scour of the original steep leeward olope, bul 
no complete reveraal of the shape of the sandhill. 

Mr. Oldham points out that the original hollow Is weU 
shown in the accompanying view. The laii^lll waa finhl 
shaped by W-S-W. winde, then a period of E.N.E. winte 
caused a partial modlficathMi of form^ heaping up the MUd 
from that side and producing the ate^ slope lapng to Ml 
of the picture. The sandhill was afterwards attadcM byia 
S.W. wind, which commenced to reshape It, and thl# 
alteration at first led to the formation of notches in 
the crest, In which the wind became concentrated, leading 
lo a violent scour and to the excavation of deep pits to 
leeward The furthest of the notches has been cut down 
nearly to the foot of the steep slope. Eventually It and the 
other notches will be widened, and the Intervening pinnacles 
will be lowered until the crest is reduced to a smoothly 
rounded outline Mr. Oldham discusses the means which 
may be taken to arrest the progress of the sandhilla, and 
concludes that much may be done by encouraging the 
giowth of local grasses 

In an essay on the deformation of rocks, Mr, E. H. L, 
Schwarz (Tram, S African Phil Soc., xiv., part iv.) dJs- 
cusses their crushing strength, and remarks that this Is 
less when the specimen tested Is soaked In water. In 
natural circumstances In the earth's crust the crushing value 
ot a column of rock, which would crush the layer at its 
I foot, must be estimated by the weight of the material in 
water, and the author calculates that a column of sand¬ 
stone must be from about twe^thirds of a mile to five milea 
in height, one of granite from four to seven and a half 
iriloB, and one of fdslle from seven to nine miles. The 
actjal zone of mass deformatton seems to be much nearer 
the surfa^ze, judging by the creep in mine-levels, and by 
the fact, in the case of deep bore-holes, that a cylinder of 
rock gradually rises from the bottom The author alludes 
tj the elTect that uushing would produce along the bases 
of deep gorges, and he points out that the line of inquiry 
Indicates that there must be a limit to the height of 
mountains and to the thickness of ice-sheets. He further 
discusses the deformation of rocks at great depths by the 
action of water 

In the Pfoceedtngs of the Royal Society of Victoria 
(n s vol. XVI part i), Mr. F. Chapman describes some 
new species of Silurian Polyzoa and Brachlopoda Prof. 
J W. Gregory discusses the formation of the Henty pene¬ 
plain in NTVV Tasmania, In places it is 1300 feet or more 
above the sea, but is lower towards the north, west, and 
south It appears to have been due to nver-action in pre- 
Glacial Limes, when western Tasmania stood a few hundred 
feet lower than it does now. Its comparatively recent up¬ 
lift IB shown by the Bang River, which, east of Mount 
Lyell, flows through a very ancient flat-floored valley, and 
^ then traverses the peneplain in a sinuous narrow canyon. 

An elaborate memoir on the Jurassic Trigonia or Cutch 
lias been contributed by Dr F. L. Kitchin to the Memoirs 
of the Geological Surv^ of India (Pal. Ind., ser. lx , vcd. 
III., part 11 , hlo 1). Most of the species of Trlgonia have 
been obtained from the Putchuni-Charee series, which, on 
the evidence of Cephalopoda, has been group^ with the 
European Bathonian, Callovlan, and Oxfordian strata In 
no case has Dr, Kitchin been able to Identify any of the 
Cutch TrigonM with European species, but while they 
afford no definite evidence of the correlation above nen- 
tioned, they present no obstacles to its acceptance. They 
^flourished In a different zoological province, but the Lower 
Charee (Callovlan) forms bear the imprint of a facies whkh 
characterised a slightly earlier age in Europd, a Tact 
suggestive of migration Into the Cutch area. No TrlgoAl» 
have been obtained from tho Katrol (Klmeridglan) strata, 
but in the overlying OomJa beds, which appear to be 
transitional between Jurassic and Cretaeeous; there are 
Trlgonta that approximate in adult charactera to forme 
found in Che UiCeMoge strata of South Africa. There le 
other evidence which euggeste oommunlty between (he Jura* 
Cretaceous faunas of the two areas, but as the forme hi 
question differ widely in their youthful charactere, Dr. 
Kitchin regards them as indicating homosomonibout deri^ 
ration from separata stocks. Evolmion of tfils characMr 
may have taken place under similar conditions, but it lioeA 
nor imply eontenipo»iieltr> The subject Is ^ ifreat Iioa. 
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fn Iha coniparfioa of formi, \n the naming of 
■podMy aiul In the comloVon of etreta ^ their aid. Ai 


tho' af^thor polAle out, it demooatFalea the ooceailtj for 
fbutu^t material In palMnN>1o(dcai atudlea. 

Mir. W. H. Dali haa publlahed a eummary of the aeo- 
IMcal reaulta of the etudy of the Tertiary fauna of Florida, 
tAfr-im (Tranj Waffner Inat Sd., Phtlad., III., part vL). 
He pblnta out the objectlona to the method of 
which waa baaed by Lyell and Deahayea on the percentage 
of ipedea that aurvlve to the preaent day, ai the oondltiona 
may ba more favourable for the aurvlval of apeclea In one 
regloti than In another. The presence or absence of 
Identical species In the Tertiary fa^a on either side of the 
Atlantic may be an Important factor in correlation, but 
while this Is partially true of older geological horltons, yet 
after the Mesosolc epoch the faunal characteristics of Che 
Ahallow^water Mollueca of different reglone became rapidly 
distinctive. Even In the Eocene but two or three spiles 
can be daimed aa identical on both shores of the Atlantic, 
and in later perloda it would be unreasonable to expect to 
find a aeries of Identical spades in subtropical marine in- 
verlebratq faunas In widely separated regions. In order to 
establish oorralatlon, we should look for equivalent stages 
of evolution In relation to preceding and subsequent faunas, 
and not exMt a greater number of Identical speclee than 
are found In the contemjMraneous Faunas of distant areas 
at the present day. Mr Dali adopts the grouping of Eogene 
Co Include Eocene and Ollgocene, and Neogene to Indude 
Miocene and Pliocene, and he gives detailed lists of fossils 
He dlecuases the physical changes that have taken place, 
and agrees that no dlecontinuUy of the link between N 
and 5- America from the Miocene to Che present time is 
probable, and certainly none amounting to a free oom- 
munlcation between the two oceans 

A pamphlet on " Rock Phosphates and Other Mineral 
Fertilisers ’’ haa been Issued by Dr I Charles Chewlngs 
(C. E. Bristow, Adelaide, S. Australia) The object is to 
five descriptions of the deposits from which mineral 
Tertlllsera originate, with notes on the preparation of the 
phosphate for Che market, os an aid to Che prospector and 
to others engaged In the practical applications Of the 
manures. Particulars are given of phosphate deposits In all 
parts of the world, but spedal reference is made Co those of 
Clinton, on Yorke's Peninsula, In South Australia. Here a 
range of hills, formed mainly of Cambrian rocks, rises to 
an elevation of nearly aoo feet, and beneath the crest, In 
a N.E. and S.W. direction, the rock phosphate occurs It 
extends for more Chan ro4 chains, varies in width from 8 to 
so chains, and Is covered to a considerable extent by alluvial 
deposits. No fossils have been found in the deposit, and the 
author gives reasons for believing It to have been derived 
from nano. Selected samples can hardly be distinguished 
from the phosphate rock of Christmas Island. 

According Co Mr. E O. Hov^ fSciencs, November ii) 
the ascending obelisk of Mont Pelie, of which w« repro¬ 
duced an illustration from a photomph taken on June 13 
^ATUtl, October 1), has since disappeared. Meanwhile, 
the dome of the cone surmounting tne crater has been 
ffreatly altered, and a small spine issued from it early in 
September. Thle was pushed up so metres within a 
untk, and then destroyed by an eruption. Eruptions giving 
rlee to great dust clouds led Co the expectation that further 
eerious disturbances might take place. The latest bulletins 
•(October 1 to 19), however, indicate only feeble activity of 
Che volcano. 

We have received the subject list of works on the mineral 
induatrlee and allied edencee In the Library of the Patent 
CNHcei Thle Is a helpful guide to the literature of various 
•gubjecte, and these are arranged under headings of which 
assaylnffi clay and day IndusirieSi coal and coal mining, 
.geology deeeripcive m applledi lead, limestone, peat, 
uranlnin and xuic may be taken aa exai^les. The list Is, 
<of course, confined to the worke In the Patent Office, and 
U contains titles of a few books find pamphlets that are 
Worthless foam a praetlcal polni of dew, such os King 
-Cod’s Lsvse" (wo). Instltutloiis Should have suthority 
to part with crena of this Idnd, aq that thgy might be placed 
a*, apprapdate 'Hbrariaa. The pracdoai VitUlty of' the list 
hnmm, great, and the price irptaly W. > 

..SooM JurSario foailla from Bonwo have been deecribM 
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^ Mr. R. Bullen Newton (Free. Malaool Soc , v., October). 
These include a new species of Tngonla (T Molengraa]}l), 
the genus being reoonled for the first time from the rocks 
of Borneo. ThS characters of tbe fossils indicate that the 
strata belong to the Lower Ctolltes 
In some notes on the origin of coral reefs (dmcr. Jpum 
Set I September) Mr J. Stanley Gardiner remarks that 
while some reefa may possibly owe their ezlitence to the 
subsidence of the land round which thev originally formed 
only a fringe, yet the facts collected during recent years 
prove that such a method of formation was rare and ex¬ 
ceptional. Referring to the Maidive group, he ehows that 
a study of the reefs Indicates the following stages —(1) a 
basis of primitive rock cut down by the action of currents, 
Ac., and lying at a depth of about aoo fathoms In a eea o{ 
more than aooo fathoms; (a) upgrowth of a shoal by means 
of deep-sea corals assisted by other organisms, (3) outward 
extension of the reef by means of detritus, (4) surface reef 
formed by corals, &c., (5) land, formed by piling up of sand 
And rubble on the reef, and (6) lagoon, formed partially by 
the more rapid growth of the organisms on the edge of the 
original bank, building up an encircling reef, and partially 
by the solution and erosion of the central parts. 


BIOLOGICAL TREATMENT OF SEWAGE, 

T7 OR soma years a very interesting series of experiments 
^ in connection with the biological method of sewage 
treatment has been carried on by Dr. Dunbar, director of 
the Hygienisches InsCltut at Hamburg, and by his col- 
loagues Special attention has been directed to the 
elucidation of the sequence of changes which underlies 
the purification process in contact beds and percolating 
filters. 

The most recent conclusions are given In a paw read 
by Dr. Dunbar at the International Congreas of Hygiene 
and Demography at Brussels, and In several papers in the 
Gsrundheili-InFetiieuf, more especially In one by Messrs. 
Katteln and Lubbert In No ac of that journal. Great Im¬ 
portance Is attached by the Hamburg workers to the rdle 
played by the process of so-called absorption " which 
takes place when the liquid is in contact with the purify¬ 
ing medium It has been found that sterile clinkers have 
the power of withdrawing from solution not only colouring 
magera, but also the highly complex nitrogenous bodies 
found In sewage 

The exact meaning to be given to the term absorptlop 
la carefully discussed hy Katteln and LUbbert in their paper, 
with copious references to the literature of the eubJecL It 
is delink as a purely surface action independent of chemical 
attraction, an^gous, In fact, to the condensation of 
carbonic acid on glass threads observed by Bunsen. 

The purification of the sewage by the ordinary biological 
methods Is considered,* in the nrst place, to be duo to t)M 
" absorption " by the medium of the putrefactivd matters 
In solution, which are afterwards oxidised through the 
Intervention of mlcre-organlsras. Without the activity 
of the organlsptg in presence of oxygen, absorption soon 
ceases. ^ , 

The absorptive'^effectLincreAsee mth the surface exposed, 
i.s with the fineness of the inaterial. Very c oitti d er oble 
reduction of Impurities can be effected liy n contact of a 
few minutes, and tHe effect pcaotically attains Iti maximum 
In from fdtir to six houn. 

Besides the destruction of the absorbed organic matter, 
whldi li duo to micro-organisms, some oxidation Is effected 
directly by the atmospheric oxygen, which la aln absorbed* 
and which Is shown to be In a specially active condition, oi 
it la capable of Instantly oxldlslhg hypochlorites to chlorfitesi 
end, more remarkable still, of converting dlmethyl-ulllnp 
Into methyl-violet. The last change con only be brougne 
about In tbe ordinary way by heating with chlorata, or 
other powerful oxldUmg agent. 

^n Interesting exoipfue of absorption la seen In the case 
df the percolating filter adopted by Dr, Dunbar. This Altar 
la pnmded with a layer of flna material on the eurfaoe^ 
mut eU Inches deep. Apcprdlng to Dr. Dunbar, 50 per 
cent, of riie purlficatloa, apart from nitrification, takaa 
place In this elx Inebts. 
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IHE OmEHTMlQ}^ OF THE ANCIENT 
CHURCHES OF IRELAND^ 
pROF J P. O'KEILLY'S paper, although mainly anrl- 
^ quarlan, preients certain polnti of eclentlfic intereat 
worth attention for their novelty and poHlble application 
elsewhere. The two churches In question are easily 
accessible from Dublin, but they have not been fully and 
sufficiently exanfuned. The author examines whflC is known 
of the Boint to whom both the churches are said to be 
dedicated, giving citations from the public records relative 
to the sdifit's name and its various forms He shows that 
there are at least four different saints of the name of Begga 
mentioned having different festival days, and points out 
the admitted uncertainty existing as to the dedicatory saint 
in x^uestion As a solution, he takes into account the 
oi leiitatlon of Dalkey Town Church, assuming that the 
church was oriented to the rising sun of the saint's festival 
day. The older or western part of the church is oriented 
K 8° ro' N , while the newer or eastern part ur chancel 
hus that of E, 9° 30^ N lie finds the sun In present a 
northing corresponding to these figures between April 11 
and le on his passage northward, and between Au^st ag 
and September 2 on his passage southwards "As re¬ 
gards,” he says, " the festivals of saints mentioned as occur¬ 
ring between August ag and September a, the nearest in 
date would be that of St, Bega (September 3) (the saint 
venerated at Dunbar)." Hence he draws the conclusion 
that she was the particular St Bega to whom the church 
was del'cated 

Prof O'Reilly then considers the church on Dalkey 
Inland, points out its remarkable position, gives the details 
of Its structure, and argues that the belfry (so called) was 
moat probably used as an observatory for the determin¬ 
ation of the equinox in particular, and for the observation 
of the stars so as to fix the hours of service This argu¬ 
ment he supports by several citations and a description of 
the meridian line, with insirlptions, existing in St Sulpice 
Church, Pans He then compares the south-east window 
now esdsting In the Dalkey Island church with that of 
Dalkey Town Church, and shows thejr close relation In 
certain respects This leads to a detailed examination of 
the south-east opening of Dalkey Town Church, its 
dimensions and probable use, for the determination of the 
saints' festival aay by the stoppage of the sunlight rays 
through it at certain times of the year. He shows that 
this would happen for one of the compartments of the 
window on April g and Septemher 4, so that here again the 
festival day of St. Bega of Dunbar is pointed out. As 
regards the orientation of Dalkey Island church, he shows 
that it Is about E 3^ south, not due east. He explains 
this error from the nature of the ground as previously 
desrrlbed, and further points out how the true east and 
west line is given, and was apparently fixed, by a line 
passing through a Greek cross carved on a rock opposite 
the western dmr, and the north-west angle of the church 
Lastly, hla measures having been made metrically, he finds 
that the unit of measurement used In the building was the 
Spanish ” Vara ”Bofi35m , and gives proofs of this. He 
thus raises the broad and interesting question of the unit 
o^ units of measurement having bera in use In Ireland 
previous to the adoption of the British standard of feet 
and inches, and Invites further investigation in thia respect 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

Caudhidgb.-— Mr W H Young, Peterhouse, has been 
approved for the degree of Doctor of Science. 

A vacancy for a university lecturer fn histolo^ has been 
caused by thg election of Dr Langley to the chair of 
physiology. The appointment will be made In the Lent 
term, 1004. 

Dr. Dickinson, Dr. Rolleaton, and Dr. Kellock have 
been appointed additional examiners for medical degrees 
on account of the large number of candidates In the preoent 
term. 


I Notes OB Un Orkptedoni and Osrtein AiddtecinnldteoiisDf ihs Old 
of T«m sad Sslkoy Istsiid, DabUo." By Piof, Jos. 

P. O^RoUly Alntrsiit of popiP rsod hsibro in Aofsl Irwi Acadomyi 
Ibbnary sj 
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The Walslngham medal for h^gy has not been awarded 
this year S 

The Sheepalianks astronoiiiica] exhibition Is awarded to 
Mr. P. E Marrack, one Of the aenlor wranglers of the 
year. 

The observatory syndicate propoaaa that the office of 
assistant director of the observatory ahould be conferred on 
Mr. H F Nawali, who has been observer alnce 1890, with¬ 
out stipend. 

The graces for the organisation of Jhe school of geography 
were opposed in the Senate on December 5, but were camea 
by large majorities. A board of studies, a special examin¬ 
ation for the ordinary B.A degree, and a diploma in geo- 
gnphy are thereby established 


Sir WiLiiAU Mathrr will distribute the prizes at the 
Merchant Venturers' Technical College, Bristol, on Thurs¬ 
day, December 17 

A GIRT of 50,0001. has been made by an anonymous donor 
to University College, London, through Prof. Starling, to 
be used by the council of the college for the promotion of 
higher scientific education and research at that institution. 

Mr John D Rockbfbi.lbh has, we learn from Scicacri, 
offered to give Vassar College 40,000! , or such part of this 
sum as may be equalled by gifts from other sources before 
June, 1904 10,0001 has so far been subscribed, and an 

appeal is made for further gifts 

Thr annual meeting of the Association of Technical In¬ 
stitutions will be hela at the Leathersellers’ Hall, London, 
on Friday, January ag, 1904 Sir John Wolfe Barry, 
K C B., F.R S., will occupy the chair, and an address will 
be given by the president-dect, the Right Hon. Sir John E 
Gorst, K C , M P 

It is announced from New York that the committee to 
control the selection for the Rhodes scholarships available 
for Americans has been formed. The presidents of Yale 
and Harvard Universities are the principal members of the 
committee, which also Includes one representative from 
each State in the Union 

The University of Ottawa was totally destroyed by fire 
on December a. More than five hundred students from all 
parts of Canada, the United States, and Mexico were in 
residence, Fortunately they escaped, but several profesBors 
were injured, none, however, fatally. Everything in the 
building was destroyed, the total loss being estimated at 
500,000 dollars. 

The first meeting of the court of the University of Liver¬ 
pool was held on December 5, when Sir Edward Lawrence, 
Pro-Chancellor, presided During the course of an address, 
proposing the adoption of the report and accounts, the chair¬ 
man said the university had started Its career with a 
property in land, building, and investments having a value 
of more than 500,000/. The subscriptions to the university 
movement In Liverpool amount to 170,000/. 

A coNvaaKNCB was held on December 4 between the con¬ 
sultative committee 0/ the Board of Education and repre¬ 
sentatives of various professional bodies in order to discuss 
the desirability and feasibility of the Introduction of a 
system of school leaving certificates for England. Similar 
conferences with rspresentatlvei of universities and of the 
teaching profession have previously been held Lord 
Londonderry attended the conference for a short time in 
order to s^ a few words on behalf of the Board of Educa¬ 
tion. Sir W Hart Dyke subsequently took the chair* 

Ma, R. B. HaldanBj X.C., M.P., preaented the prizes and 
certificates at the Borough Polytechnic, Southwark, on 
December 4. In the course of his address, Mr. HaManfe 
said that with regard to the movement for the cfeatlon of 
d great school of technology In London, there had been a 
certalA amount of mystery as to its relation to potytechnics 
and Its position generally. The reaebn that nothing bad 
yet been dlsdoeed was because things ivere moving, bat 
with such dellberadM dial it was Insapedicnt to BiRsairt 
pictures of the end when they had AoC got mu^ Mtypnd 
the beginning, They were only In the e£rfy stagea at the 
present time. Confetences were Ifikfrtg jilace whh varlcMs 
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experts, and k was JAbed that the combined effort of the 
tiuflteea of Uie Roaeberajocheme, the Government, the great 
eky companiei, and the lx)ndoa University would produce 
a school which would be worthy of London. There would 
be 'do o^eerlapping, but they would try to fill up the gaps, 
and the polytechnici would be linked to this higher school. 

A School Naturb-Studv Union has been established to 
utilise and make better known facilities which already exist 
to encourage the study of nature by pupils In primary and 
secondary schools, and to supplement by work in several 
new directlono the efforts of existing associations. The 
prospectus of the Union states that it is proposed to promote 
addreases to children b^ supplying lantern slides and speci¬ 
mens to teachers desirous of giving lessons on natural 
objects, and by providing qualified leiturers where desired, 
to assist in the organisation of school rambles and journeys, 
in the establishment of school museums and in the arrange¬ 
ment of conferences and natural history field days The 
inauguration of a junior department, of reading circles, of 
circulating libraries for teachers, is nlso contemplated, as 
well as the publication of an official organ Sir George 
Kekewlch, K.C B , is the president, and the Rev C 
Hlnscllff, Bobbing, Sittingbournc, is the hon secretary of 
th' Union 

At the annual meeting of the governors of Yorkshire 
College on Monda>, reference was made to the charter for 
the new university. Donations amounting to 36,000!. have 
been proml^, provided that the sum of 100,is raised 
It IS essential that their annual income should be largely 
increased if the new university is to take the position to 
which Its central position among the industries of York¬ 
shire entitles it. Lord Allerton, who presided, remarked 
that they had reached the stage when they might consider 
the charter assured The only point raised against the liMe 
of "The Vlctona University of Yorkshire" was that it 
might clash with that of the Victoria University of Man¬ 
chester, but Lord Alleiion thought the distinction was well 
marked. A resolution was passed authorising the council to 
make any alterations in the draft charter which might appear 
to them desirable, and to promote a Bill for the incorporation 
of Yorkshire College in the university when founded, and 
to take such steps as would tend to secure the foundation 
of a university for Yorkshire 

Sir W Anbon, M.P , Parliamentarv Secretary to the 
Board of Education, distributed the prizes to the students 
at the Goldsmiths' Company's Technical Institute, New 
Cross, S.E., on December a, and delivered an address on 
education, during which he urged the claims of a wide 
culture and of a broad curriculum. In the course of hia 
remarks Sir William remarked it was no disparagement to 
language, to history, and to literature to say that they did 
not explain the wonders of the world around them It was 
no disparagement to science to say that It did not reveal to 
us the great facts and the great thoughts of the men of the 

E ast. He believed that practical business t men were 
eglnnlng to find that a liberal education was a good found¬ 
ation for subsequent scientific and technological study when 
thdt had to be applied to business They were beginning 
to discover that a man who had had what he would call a 
liberal education In language, history and literature 
had thereby laid a good foundation for scientific study or 
technological study, and that he was more useful for 
actlcal purposes than the man who had devoted his whole 
e to the limited area of one subject of scientific or techno¬ 
logical pursuit. 

A CONFBRBNCB of Welsh county oouncili' representatives 
dri the question of establishing a school of forestry for Wales 
and Monmouthshire was hA) recently at Haverfordwest 
Mr E. Robitison, pf Boncath^ who inaugurated the move» 
ment, explained that their object was 10 plant waste and 
at present unproductive woodlands In Wales, A school 
could be established with loo to aoo acres of land to start 
wlth^ and the option of acquiring a further 500 or 800 acres, 
and the total capital outlay ought not to exceed 5000!,. to 
which could be contributed by the councils accord¬ 
ing to tkelr rateable values. He beUeved the GovemnlHit 
'would coQtrllwte obouC half tlibjamount reqitfred, and he 
RSfuilMd thdk an annitel grMC of lool, from each irf' the 
cqutMm be sufficient to cover all out-of-podeet ex- 
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penses, and gi\e a good rrlurn on capital Ihere were 
about a million acres of waste lend in the Principality which 
could grow timber The planting would cost not more than 
61. an acre. Spread over thirty years, that would require 
a yearly grant of ioo,oool. from the Government, the money 
to be repaid In that period by half-yearly instalments, and 
by the end of that time they should have plantations worth 
from 30,000,000/ to 40,000,000/. In the whole country there 
were 21 million acres of waste land and quite 8 millions 
suitable for planting, which In fifty years would be worth 
fully 650,000,000/ sterling A resolution was adopted that 
It was desirable to establish a school of forestry for the 
whole of South Wales and Monmouthshire 

Mention has already been made (p, 70) of the conrerenLp 
of teachers to be held on January 7-9 under the ^uspices 
of ihe lechnical Education Board of the London County 
Council The meetings will be held, as in prevjous years, ut 
the South-western Polytechnic, Manreu Road, Chelsea, 
S W The arrangements for the first day have been made 
in conjunction wiBi the Geographical Association, and those 
for the second day In conjunction with the Modern Language 
Association. Tne subjects to be discussed in connection 
with the teaching of geography were announced in our 
picvious note on the meetings. At the sixth meeting, on 
Saturday, January 9, at a o’clock. Prof J Perry, F R 5 , 
will take the ihair Addresses will be deliver^ by Mr, 
W Hibbert on “ New Apparatus for the Teaching of Clei- 
incity and Magnetism,'' and by Mr. R W. B^ayliss on 
" Practical Wo^ in the Teaching of Geomelr}." A large 
exhibit of maps, globes, slides and apparatus Illustrative 
of practical methods of teaching geography has been 
collected by the Geographical Association Short explan¬ 
atory lectures will be given on Ihe collection on Tuesday 
afternoon, January 5, and every subipquent afternoon 
during the week There will also be an important art ex¬ 
hibition, including an interesting loan collection of fifteenth 
and sixteenth century herbals and finely illustrated botanical 
works, together with a number of plant drawings by John 
Ruskin and his pupils No char^ will be made for 
admission to the conference or exhibitions Application for 
tickets of admission should be made to Dr Kimmins, 116 
ht Martin’s Lane, W C., or Mr, C. A. Duckmaster, 16 
HeathfieJd Road, Mill Hill Park, W. 

In an address at the MumcIpaJ Technical Institute, West 
Ham, on Thursday last, Sir william White remark^ that 
both elementary and higher techmcal education are necessary 
for national progress. There is the terhniLal education 
which belongs to those who are trained from the first with 
the idea of becoming directors, managers, heads of busi¬ 
nesses Ihls may called the higher technical training 
for those who are intended to be captains of industry Both 
kinds of training ore necessary The time has passed when 
th'9 idea prevailed that technical instruction for the artisan 
should be limited to the workshop or the factory Skill in 
handicraft and knowledge of practice and precedent no 
longer suflVe Every man engaged in industrial work 
should have the opportunity, if he so desires, of acquiring 
a knowledge of principles as well as of processes. For the 
workers thengbselves such knowledge is advantageous Work 
done Intelligently must M better done. From well-instructed 
workers better results are obtained than from others not so 
well informed. It di reasonable, also, to anticipate that 
from trained men should tome more valuable suggestions 
for improvements in methods and procesKS that mav reduce 
tho cost of production sad advance manufacture In the 
stress of industrial competition, ever increasing In severity, 
It Is absolutely necessary to the maintenance of our national 
position In the markets of the world that no advantage 
which technical training cah give should be unrealised. 
Elementary technical instfuction adapted to the working 
classes is by common conseift a necessity of any scheqie of 
State-aided technical Instruction, and it seemed to Sir 
William White that to devote attention solely to higher 
technical Instruction and to lavish our resources upon It 
exclusively, or ev^n chiefly, would be a fatal mistake In the 
national Interest. For afxty yeare the Admiralty has hod 
a system of technical training for dockyard arorentlcee at 
the Royal dockyards, jind there Is no system or slemenCary 
technical education In exlitf»ce that, In his Judfl[ment, has. 
been oo thoroughly proved, it Is no exaggeration to say 
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that thia Adriliralty ayitem of training; has prcMliiced the 
malorlty ol tba man who m now occuprin; the leadLaf 

P aidoni la the ehlpbulMliig IndufM of thU country; that 
haa given to the fwivate ihlpibuUdert Ita leaden, who 
have risen from the working clanei; and that It has pro¬ 
duced many meo holding responsible positions In other parts 
of the worfd- 


^ SOCIETIES AND ACADEMIES. 

London. 

Chemical Boclaly, November i8.— Dr, W, A Ttldcn, 
F.R,S., president, In the chair.—^The union of carboe 
monoaMe and oaygen, and the drying of gases by cooling, 
by Mr. A. F. Qlrvan. A series of eaperiments with various 
omlng agents was mode, to determins whether aqueous 
vapour could be so far removed from mixtures of these two 
gases by cooling that they could no longer be exploded 
Mectrlcalty. It was found that after having been cooled 
to a temperature of —35” the mixture exploded feebly, 
and that If It had been cooled to bdlow —50° explosion 
did not occur; whence It appears that there must 
be at least one molecule of water in 24,000 molecules 
of the mixture In order that such mixtures may 
nplode.—Simplification of Zelsel's method of methoxyl and 
ethoxyl determinations, by Dr. W. H Parhini sen., F.R S. 
The verticil condenser and washing bulbs are dis- 

r sed with, it having been found that the hydrlodlc acid | 
oomplotfly retained by using a long-necked distilling 
flask with Its side arm arranged to slope slightly upwards 
—The rusting of Iron, part II., by Dr G. T. Moody. The 
salts which Inhibit rhe formation of rust " on iron are 
divisible Into two classes, vis. those which are strongly 
alkaline, and therefore absorb carbon dioxide, c.g. sodium 
phosphate and borate, and those which are decomposed by 
carbim dioxide, s.g sodium nitrite, acetate, and formate 
Itie author la of opinion that the non-formation of ** rust " 
In presence of these salts Is due, therefore, to their removal 
of carbon dioxide from the air, and not, as was suggested 
by Dunstan, to their property of destroying hydrogen 
peroxide.—Constitution of ethyl cyanoacetste. Condensa¬ 
tion of ethyl ^anoacetate with Ita sodium derivative, by 
Messrsb F. G. P. Romfrir and J F Thorpw —The action 
of water and dilute caustic soda soluLione on crystalline and 
amorphous arsenic, by Mr. W. T Owoko. Amorphous 
arsenic Is dleeolved to a minute extent only, by prolonged 
ebullition of thw element in water or aqueous solutlona of 
sodium hydroxide even In presence of air. The crystalline 
Form of the element, on the other hand, is also only slightly 
soluble In water and caustic soda solutions in presence of 
Inert gases, but In pretence of air the solubility Is greatly 
Incroased.—Note on a double chloride of molybdenum and 
potaaelum, by Prof. G G. Hwndoroon. A description of the 
method of formatkNi end of the properties of this salt, the 
conmsltion of which la represented by the formula 
3KCI,MoCI|,aH|0, was given.—^The action of benzamidine 
on olefinlc-g-dlketones, by Dr S. nuhomami.— Dissocia¬ 
tion constants of trlmethylenecarboxyllc acids, by Messrs. 
W. A. Bono and C. H. G. Bpruikllng. A comparison of 
the values of these dissociation constants with those of the 
ocrretpondlng saturated open-chain acids shows that the 
formation of a closed ring increases the values of these 
oofistante.—TI ib elimination of hydrogen bromide from 
bromo-gcm-dlmethyisuccinic acid and from bromotrlmethyl- 
eucdnlc anhydride^ by Meurs. W. A. Bono and H. 


minerals, which could not be IdehtUM with any of the Dthttr 
Bulpharsenltes of lead prevlouiljF dascrlbed by the Bdthd|^ 
are black with metoUlc lustre, Qhe of these is oblique vrifn 
g-fli» 11'. (100). (ioi)-4D» /, 

a perfect cleavage (100), and, like Uvelbglte, OExhlbM MD 
oblique striatlona on the planes in the MMMlm, ooij. ^e 
other mineral Is also oblique with qir, (100), (iDj)m 

46'’ ifl', and (010), (iii)"S 9 ° 9^1 • pmsct degvegfl 

(100), and, like rathlte^ exhibits numerous oblique 
strlatrans on the planes in the sone {iqo, ooi]. On nne 
brilliant crystals of sartorite recently obtained by the author 
he has been able to confirm the oblique eymmetry which 
he had previously announced, and to determine acciwately 
tho element!, 31', (100) (101)^54” 45^ (010) (iii)b 

69° op. Amongst other speclmeng from the dolomite of 
the Lragenbach In the Blnnenthal, the author exhibited 
and described peculiar rounded cryst^ of galena reiempHng 
seligmannite, hyalophane crystals twinneu according to the 
Carlsbad law and showing three new forme, a green mica 
which was determined to be onorthic, alblte and biotlte^ 
minerals which have not yet been hitherto recorded from the 
locality, and barytei In green crystals. Ol specimens from 
the Ofenhoni, the author exhibited some remarkably Ane 
I crystal! of anatasa, and crystals of laumontlte, a mineral 
new to the locality.—Mr. L. ] Bponoor described crystals 
of odamite from Chili which were remarkable for their 
strong pleochrolim.—Mr. G. F. Herbert Bmith dlscuesed 
the prismatic method of determining indices of refraction. 
From observations of the angles of Incidence and deviation 
the refractive index and direction of the wave-front in the 
crystalline medium could be found. By using pairs of faces 
in the same zone and different anglee of Incidence a series 
of refractive indices Is obtained which, when plotfed with 
the direction angle as ordinate, gives In gene^ a double 
curve. Three of the critical values are the principal In¬ 
dices, the fourth corresponding to the direction parallel to 
the zone-axis. The angles of polarlaatlon with respect to 
the zone-axis provide a means of discriminating between 
the doubtful values A description was given of on inverted 
goniometer whereby observations could be made In media 
other than air. 


Mtneraloglenl Boelety, November 17.—Dr. Hugo Mullei, 
P.R.S., president. In the chair.—Mr. R. H. Bollg gave a 
detailed wacription of various minerals from the Blnnenthal, 
five of which had not been Identified with existing speclee. 
These five mlimrals etl ootitain lead, arsenic and sulphur, 


tnit Bufflcleni^aterlal for complete analyses has not yet been 
obtained. Tme of them are fid transparent minerals having 
each ona perfect deavage and a almilar vermilion pcre^, 
hut dlffdHng crystallographlcelly 1 one Is apperently ortho> 


anglee of epproxlmately 30^ and 60*. The other two 
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Llnneen B oclety, November ig —Prof. S. H. Vines, 
F.R.S , president, in the chair.—^The Rev. John Bnimwii 
S.J , exhibited a faeciated rose sent by the Rev. J, Dobson, 
of St. Ignatius's College, St. Julian, Malta, with this 
note'—" A freak of a white climbing roie. In which eight 
or nine blossoms with their stalks have grown together.” 
—^The Rev. K. Ashlngton Bullon brou^t for exhibition 
an albino mole, from a farm near Bagshot; it wae wholly 
of a light fawn colour, and no similar spjBcIraen had been 
seen for at least twenty years, though many moles had 
been trapped on the same farm.—Dr. M. T MAagara^ 
P.R.S., gave en abstract of his paper, a general view of 
the genus Plnus. The author itated that the object of 
the paper was to diecuss the nature and value of the 
characters made use of In discriminating the various species 
of Plnus, and to supply additional points of distinction 
derived from the anatomical structure of the leaf and other 
sources. The author has framed on analytical table of the 
■pedes, which, although mainly artificial, may be of aaalit- 
ance hereafter In facilitating the determination of the 
species, and in arranging them In more natural groups. The 
I two main divisions adopted are the thln-scojed pipes or 
Tenulsquamm, and the Inlclc-scaled pines or Craaslequamm, 

' according to the relative thickness of the cone-scalha. 
Further subdivisions are founded on various points of dis¬ 
tinction.—Contributions to the aqibryoliM q( the 

Amentlferm, lurt 11 ., Carfinus BsHthti, by Dr. Margaret 
Boimon and MIm Elluneth BMilWir. More fbap joo 
accurately orientated, stained end mounted series of eectlona 
were obtslned throUgfa ovulee containing the earlier staa^ 
in the development St the numerous emoryo^cs, ufltU ua 
segmentation of the definitive nucleus end of the egg 
occurred. Former observatlonf (aee part I, In Trails, Limi. 
Soc., ser. s. bot. III. (1804),, pp. xgg^i^) were conftrtiM 
and the folicfwlng nerg'' obtalnedr no polar nuctel 
meet at the neck of the emeum, dsocend ipgrtliifr att4 Ultt- 
mately fuM near Hr baie. The poUan-tUNi enUTa the ihfi 
In their vldiilty, and provider aom meana of aill M onst 
male gamete, which seemrao br'fsitftfBd Ih^ tbrcsaeiitti 
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mod mokdft iti way to the <Mfli^ya nucleiu. Meanwhile 
die other A^e gamete li carried up by the tube and emitted 
into the eubetanee of thp egg, with which It fueee after a 
ihort dfl^f A wall !• bow formed round the egg, and 
wlm a 'ebnaldevahla a^pount of endoarwm la preaent, 
eegiBWithtldn ol tbe^e||| owmencea. 

MlerowoplfM'ttweloiiyi NoYember ]8.**Dr. Hy, 
Wdodward, F.R. 5 ., pnafdetit, In the chair.—Dr. Ed. 
H Wr Wor ahlblted and deecTibed a metal clinical caae for 
blood film work, &c.—Mr. iWrarMi^ exhibited on the ecreen 
two phetogradhe of the leg of a water^lte which he had 
mlten thfodgti the eaparate tubee of a binocular mlcro- 
dbpe to dttnonitrate that the Imagea were diaalmilar and 
capebto of producing a true atereoecoplc eflect; If they were 
alllce, the apparent lolldity of the object ai aeen through 
the blntMiular mlomcopO would be only a mental effect 
Hfr'alao exhibited in a atereoacope enlarged printa of the 
pdJr of photodi'raphi, which clearly showed that a true atereo- 
■coplc alfdct was produced —Prof J. D Ivorotti F R S , 
read a h(^p “on Lord Rayleigh's p^r of 1B96, one part 
of wMcfa he had found apecially dlmcuU, namely, that in 
which the transition is made from direct to oblique lUumin- 
arion of a grating under the mlcrosc<^. He had recently 
found a more direct mode of deducing the results there 
established, and that was set forth In the present communi¬ 
cation Lord Rayleigh, to whom ho had submitted the 
note, said Aat on a cursory examination the new method 
of deduction seemed to be correct Prof Everett then pro- 
to ,explain his proof by diagrams and formuls on 
the blackboard —Mr W. Wooeh 4 gave a rSsum^ of his 
paper on the mouth parts of the Nemocera and their rela¬ 
tion to the families in Diptera, illustrated by a number of 
drawings shown on the screen by the epidiascope, and 
mountra specimens exhibited under microscopes. 


Cauhridcb. 

Philosophical Society, November ai.—Dr Hobson, vice- 
president, in the chair —The horse in Iceland and the 
Faerdes, by Mr F. H. A. Maroliull and Mr. Nelson 
Aniiuiitfulo.—Note on the proportion of the sesaci in 
Carcinuj maenas, by Mr. R. C. PunnwtC.—On the trans¬ 
mission of earthquake waves through the earth, by the Rev 
O. Plehwr.—^The action of ultra-violet light on moist air, 
by Mr. J H. Vlnewn^—Experiment to show that negative 
electricity Is given off by a metal exposed to ROntgen 
rays, by Profi Thomooni F R,S. Dorn, as well as Curie 
and Sagnac, have In different ways shown that a metal 
exposed to Rdntgen rays gives out kathode rays; this can 
be shown very simply by mounting a small gold-leaf electro¬ 
scope on B quartz support in a vessel in which a very good 
vacuum can be produced; when the vessel is exhausted and 
the gold leaves exposed to Rtintgen rays they diverge, and 
on testing they are found to have a charge of positive 
electricity If before exposure to the rays the leaves are 
charged negatively, then when the rays are applied the 
leovee at first cotlapse and then diverge, while if the initial 
charge is positive the divergence of the leaves increases 
from the time of putting on the rays. In this way is 
obtained a very direct proof that the gold leaves when 
exposed to the rays acquire positive and lose negative 
electricity 

MANCHXBTn. 


ivember 3 — 

Prof. W. Boyd Dawkins, president, In the chair.—A collec¬ 
tion of wind-worn pebbles of quartz and quartzite from an 
raised beach near Waveriey, North Island, New Zealand, 
together with pbotographa, was exhibited by the president 
They have been cut by the saijri driven by the wlnddnto the 
Characteristic Bw^^mJght easily be mletaken 

for the work of the baM pf iliian. The direction of the 
prevalent winds Is shown by amount of work done on 
each sloe or facet, the texture of the wind-worn being quite 
^flerent from that of the wave^worn turfacee. Tha collec- 
tljDn arid photograph! ware made by Lady Constance Knox 
Ifi lOQO, and they will be ffiven tp the Manchester Museuiqi 
OwMla ConegAf—Mr. H. £. Bd ht i M te gave on account of 
his axpdi'ligenta ,on the spedAq hent% of metals at loW', 
tiji^rnlairieK' ;flie author gave ,0 Mnunary of his 
l4^«ffons,fn thP spedne nanti^,^ vapkius piptaU:—^ 


sp^iii 
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between the temperature of liquid air and the ordinary 
temperature, fa) between the ordinary temperature and the 
temperature or ateam. For the former temperature range 
two methods were used. Of these the ffrat was the method 
of mixturee. The eeDOnd method Is irimller in principle to 
Joly’s well-known method of steam condensation, but here 
the iveigbt determined Is that of a depoelt of ice. The Anal 
reeulte ehow a variation of apecific heat considerable In all 
cases, but more marked for metals of low than for metals 
of high atomic walght. This Is shown by the following 
ratios of spedfle bent for lower range to epecific ^eet for 
higher range for various metafs:—dumlnlum o-yq, nickel 
0-77, cobalt o-yfi, copper 0 85, zinc o 90, silver o^ps, tin o 90, 
thallium 09a, lead 096. 


Parib 

Academy of Sclencci, November 3a—M. Albert Gaadry 
in the chair.-^n the ecapular and pelvic fins of flshei, by,, 
M. Armand tabatlwr.—Observations made at the ielaiid 
of Reunion on the eclipse of the moon of October 6, by 
MM Edmond Borclagw and A. Oarenult. The observ-^ 
ations were much hindered by clouds, only two good phofcK 
graphs being obtained, one being at the moment of greatest 
shadow.—rfie last sun-spot minimum, and remarks on the 
subject of the law of zones, by M ] Gulltaimia. It is 
suggested that the distribution of sun-spots in latitude has Aft 
followed the law of zones, due to Sporer.—The problem Of 
Cauchy relating to a particular class of surfaces, by M 
W. do TMnonborg.-^n the effective representation of 
certain discontinuous functions, as limits of continuous 
functions, by M. Kmile Borol.—On a class of functional 
equations, by M S. Lwttho.—Articulations with a flexible 
plate, by M A Moanawor.— On the temperature of flame, 
by M Ch Pdrif- After a critical examination of the errors 
involved in the use of thermocouples, an alternative method 
IS proposed in which no solid body is introduced into the 
flame The measurement Is made by the production 
of the reversal of a metallic line, by means of rays emitted 
hy u solid body carried to any convenient tetnperalure 
Ihe method is accurate to about 10” C, and has 
been applied to the determination of the temperatures of a 
Bunsen flame, an acetylene flame, alcohol, hydrogen, and 
oxyhydrogen blowpipe flames,—On some phenomena pre¬ 
sented by mercury arcs, by M d« VAMtrouaa. Some of 
the peculiarities observ^ in starting the arc appear to 
indicate the existence of a superfidal membrane on the 
mercury which opposes the paisoge of the current, 
especially in the cold.—On the suppreasion of magnetic 
hysteresis by the action of an oscillating magnetic flJd, by 
M Ch Maurmln. Some recent experiments by M Marconi 
and M. Tlssot on a new receiver for wirelcsi telegraphy 
have directed attention to the action of a rapidly varying 
magnetic field upon magnetisation produced under ordinary 
conditions. This action is attributed by M Marconi lo the 
suppression of the time lag, by M. Tlssot to a modlfieatjon 
of ordinary hysteresis with respect to the field The quanti¬ 
tative experiments of the author agree with tho latter of 
these hypotheses.—On the law of regular distribution of 
total magnetic force of the earth in France on January i, 
1B96. by M E. Mwthlao^'rhe magnetic^ anomaly of the 
Paris basin, M. Th. ^ourwaini.—>^n the fusibility of 
mixtures of tm sulphides ol bismuth and silver, and of the 
sulphides of bismuth And antimony, by M H. pdlabowi 
The fusibility curve of mixtures bismuth and silver 
sulphides is a polygonal line presenting two minima and a 
maximum, the latter coireepiNidlng to a definite compound 
of the formula Ag|S.4Bi5.—Stimulating or poralyaing In¬ 
fluences acting upon manganese considered as a ferment, 
by M A Trlllab A study of the precise conditions under 
which the maximum oxidising effect Is obtained frooi amall 
quanCitiaa of manganese saltg peting as metallic ferments, 
—The systematic alkylation of-^ araaaiic, by M. V, Augwr. 
An eatension of Meyer's reaction, s^ium mcthylarseimte 
Is reduced by sujphurous add to methylareine oxide, and 
this li treated with methyl alcohol, soda, and the alkyl 
iodide.—The separation of iodine in the state of alkaline 
aaU from bromidee and chloridea by its transformation' Into 
lodle ocldr ud on Ihe preparatJon of pure Iodine, by MM- 
H- BlMiblgiig and P. Illvatai The solution la otidlaed In 
dkalide aolution with petoasium permanganate, Ihe Iodine 


beinff thus conwt^ into lodatp, and aftn* the addition oft 
copper ii^lphftte the bvmlne la dlatllM off m a current of 
air. Oif acijfflBftfifc mh n^phUrlc toM the chlorlnd can 
then beJ|litlln||B^ nnliiru4»iSPSKteHi'~'rhe m|c>t>- 
Mb,»<ghUto*^ orq^HlJl^Ne Chaste, b/ 
M. G. O hoew— Hithe egffi % f ftfprj, by M. 
Julea tall—On Che e|tg prodlitcwnp fecundity, and aexuafity 
In cacnleofo^ f^^brle, by M FrWrlc HniieeMy.—On the 
Infectioue exophthalmla of certain 

Cpntribiition cp the of, Ifte 

AacomyoeCee, by ' M. OulllleriiioilllbSpPri^^ ftte 
ayntheiiB of the eaatem Alpi, by M, FlbM TewWIer* On 
a remamabk cnee of eponcaneoua cryaeall|i||lOn Of gypeuhii 
by M. Stanislas Mounler. —Luminoui mAitlOfl M a fune- 
tlon of the time for coloured light. technique and reaulta, 
by MM Andr< Broca and D BulBcri— On the pn^lction 
Of the }ield of the sources of the Vanne, by Mt Edmond 
Mollict. ' 
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^ aeikl^S QEOLOGY 

7e0t-book of Geology. By Sir Archibald Geikiei F K.5 
4tli Edition, revised and ehlarged, a vola Pp xxi 
+ 703; lx + 705^1472 (London Macmillan and 
Cb]', ^td , 1903 ) Price 30s. net. 

'll rifteN^ir Charles Lyell found that, owing to the 
* V rapid progress of g^log>', his early treatise 
inust^^ e^ndffd beyond the limits of one handbook, 
he dividea subject into two parts. In the 
ElcmenM^^ described the ancient changes of the 
earth and* iti ^habitants, as illustrated by geological 
majlliiments, and in the ** Principles " he treated of 
the modern changes of the earth and its inhabitants 
considered as illustrative of geology In the Elements 
we have a selection of facts upon which geologic 
history is founded; in the Principles we have a state- 
the laws which have governed those changes 
based hot only on the records of the past, but also and 
chiefly upon the observation of what is now going on 
in the present. Thus the Principles, which include 
that which we arrive at last, is, as its name implies, 
that which from an educational point of view we take 
first. 

Sir Archibald Geikie has found that, in keeping his 
admirable text-book up to date, he has accumulated 
more material than could be conveniently contained in 
one volume, and has therefore issued it in two; but 
these are two volumes of one work, in fact the break 
takes place in the middle of one of his subdivisions 
of the subject—not inconveniently, however, as the 
first volume ends with the description of the aqueous 
deposits, and the second begins with the igneous rocks, 
both of which are included under structural geology 
When, however, we look into the work, we see that its 
future Is suggested not by its separation into two 
volumes, but by its subdivision into seven books 
The subject of the first book is the earth's place in the 
solar system, and the effect of the various cosmical 
forces acting upon it, in producing or modifying the 
geological condition of its crust. These have to be 
taken account of in discussing almost any geological 
question, whether glacial or volcanic phenomena, 
climatal conditions, the distribution of life, the age of 
the earth, or even such a question as the lateral erosion 
of river valleys, which, as some hold, depends largely 
upon the same influences as those which control the 
direction of the trade winds and ocean currents. The 
Garonne and the Volga, for instance, the one running 
north, the other running south, cling ^to their right 
hank, owing, it is suggested, lo the rotation of the 
earth as they run at an ever increasing or decreasing 
distance from the axis of rotation. Although we must 
allow that this influence is a osra causa, always acting, 
and tending to deflect such running waters east or west, 
ptill, OTI6 cannot but feel that the variabons in the level 
af the river beds, the arinding of their dburses, and the 
earth amvemeitts, which are known to have tal^ plew 
4n reoeot rimea over the areas in questien, must have 
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been far mqre important factors in regulating the 
course of the streams.*^ 

In the Second Book we learn about the materials of 
which the earth is composed, t^c chiimical constituents 
of the crust, their mode of aggregation into what are 
known as minerals, and the mclhods of discnnunation 
and classification of'the sedimentary and igneous rocks, 
of rocks in the building up of which living organisms 
have played a part, and of rocks which have been 
altered by mechanical, chemical, or thermal agents 
so much that it is often difficult to recognise what their 
original character was In this book we have glossaries 
of rock-forming minerals, of rocks of diflerent rolnposi- 
tion and origin, and of various accessory substances, 
many of which are of economic value 

The author does not propose to treat specially of 
economic questions, but no one can understand Ih^ df^ 
tribution and methods of obtaining coal, oil, metals, 
underground waters, and other products of the wrth. 
without such a knowledge of their origin and mode of 
occurrence as may be gained from this work. 

The Third Book deals with earthquakes and 
volcanoes, and has to do with the causes of upheaval 
and subsidence, the effects produced by internal heat, 
hydrothermal action, pressure and the accompanying 
chemical and mineralogicai changes These are sub¬ 
jects to which our author has paid special attention— 
"quorum pars magna fui," he might justly say of 
them—and for this reason as well as from their own 
intrinsic importance, we welcome his fuller treatment 
of them In the second part of the same book he dis¬ 
cusses denudation and its correlative deposition, and 
all the various forces of air, water, and ice, and of liv¬ 
ing things, by which they were brought about. 

The changes which have taken place in the interior 
of the earth we should, at first sight, have thought to 
bi' one of the last subjects to which experimental 
research could have been applied; yet we learn that 
towards the end of the eighteenth century De Saussure 
set himself to study the possible derivation of rocks, by 
fusing samples of them, and judging whether, as had 
been alleged, some had arisen from the melting of 
others; but Sir James Hall more fully realised how far 
the processes of nature might be imitated by man, and 
about a hundred years ago described a aeries of in¬ 
genious experiments, by which he demonstrated the 
possibility of producing either a Vitreous or a stony 
condihon In fused rocks, according to the rate at which 
they are allowed to cool. Daubi^e followed up this 
kind of experimental geology, and showed not only 
that various minerals usual^ found associated with 
volcanic and metamorphlc rocks could be developed 
in the laboratory in their proper crystalline form, but 
also that enclosures and structures, analogous to those 
found in ancient schistose, and altered rocks could be 
artificially produced. 

In Book IV. our author follows up his eaplanatlQai 
of the modus opetandi with an account of thl caovlta 
produced. He now describes the arrangement of m 9 l^ 
materlalt of the earth's crust, first of all oonsidcring 
^ sedimentary rocks, tbqlr bedding and jointa, their 
4 ip and ttribe, their cleavBge and faults; also the pro- 
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truaion of solid masses and other phenomena con¬ 
nected with stratigraphlcal structure. 

Here we have only just arrived at the end of the 
first volume of the present issue. The second volume 
begins in the middle of Book IV., with a continuation 
of the description of the manner in which the earth's 
crust has been built up and modified. This second 
part, however, refers to the action of internal heat and 
pressure, that is to say, it deals with rocks of igneous 
origin, whether superficial or deep-seated, and this 
leads to the consideration of earth movements, without 
uhith we should be unable to examine such rocks at 
all. Incidentally he here describes the mode of forma¬ 
tion of veins and lodes. 

Book V. gives a series of very much condensed, but 
still very useful notes on fossils and their place and 
use in geological investigations This might be greatly 
extended 

Then follows in Book vi. the whole of systematic 
stratigraphy 

Our author arranges the stratified rocks under 
fifteen heads, and treats of Iheir general characters, 
their flora and fauna, and their local development at 
home and abroad; but this, again, our author could 
easily develop into at least five volumes, representing 
the five groups under which the whole of historical 
geology could bo very conveniently arranged 

In the seventh and last book he deals with the geo¬ 
graphical features of the earth’s surface, as affected 
by Its geological character, and the arrangement of 
the materials of which it is composed 

There are buried in this text-book an immense 
number of facts vastly interesting to the general 
reader, and especially to the traveller who goes about 
with his eyes open, but without knowledge to follow 
the processes by which nature brings about the 
\^ondcrful results observed. For Instance, how seldom 
he realises when he sees the great blocks of travertine, 
feiO commonly used for building m Rome, that this lapts 
Tihufttnus, modified by Italian lips into travertino, is 
not a rock built up by the same kind of sediment as 
that of which most of the building stones he has seen 
elsewhere are composed, but that it is carbonate of 
lime which has been thrown down from chemical solu¬ 
tion, and that plants have helped to collect it, while 
another similar rock, as commonly used elsewhere, has 
been collected by small animals, particle by particle, 
out of the sea water in which it was dissolved. Or if he 
is looking at those marvellous relics of volcanic activity, 
the geysers, which heap up silica instead of carbonate 
of lime, he will find that there also a small confervoid 
alga helps to oollect the pasty material which after¬ 
wards hardens into flint. These are examples of scien¬ 
tific facts Hirlkich would not force themselves upon the 
observation of the ordinary tourist, but which it would 
greatly add to his enjoyment of travel to know. Or, to 
take another more abstruse example, > the study of the 
earth’s satellite has suggested that the scars and pits 
upon it are due to the impact of aggregations of 
matCOr, and a similar bold hypothesis has been offered 
in explanation of certain d^ressions upon the earth. 
A badn-Hhe hollow among the sandy mounds of 
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Arizona was caused, it was suggas^tpd, bf the Imptcl 
of a meteoric body now possibly buried out of sight 
below, while the basin of the Atlanta according Ua 
others, marks the area from which' the material of th^ 
moon broke away from its moorings and oommfinoed' 
its long spiral spin round the earth. Such filets of 
imagination have often given us working hypotheses^ 
which after pruning and shaping have found a place 
among the explanations of the order of the world. 
While we welcome all such tentative interpritatlona 
of phenomena, we must carefully weigh the evidence 
adduced, and not too hastily say proven or not proven* 
The work is encyclopaedic in character and arrange¬ 
ment, and, but that, alas I the question of cost has to 
be taken into consideration, we should ^adly welcome 
Its appearance m a dozen or more goodly volume^, the 
contents of which would be suggested by its present 
division into Books, some of which, as we have sug¬ 
gested, might be expanded into more than one volume. 
Then we might ask for larger type, instead of as now, 
800 words to a page, and also for many more of the 
author's own clever sketches, and more illustrations 
such as those he has so judiciously selected from other 
sources 


NEW TEXT~BOOKS OF GEOMETRY, 

Practical Plane and Solid Geometry. By I H. Morns 
and J Husband. Pp viii+a54. (London. Long¬ 
mans, Green and Co , 1903 ) 

First Stage Pracftcal Plane and Solid Geometry. By 
G. F. Burn. Pp viii + 240. (London. W B. 
Clive, University Tutorial Press, Ltd., 1903.) 
Price 25 . 

Examples in Practical Geometry and Mensuration. 
By J. W. Marshall, M A., and C O Tuckey, M A. 
Pp. xii + 70 (London - George Bell and Sons, 
1903 ) 

Elementary Geometry. Section li. By Frank R. 
Barrel!, M .A , D Sc Pp viii+169 to 284. 
(London . Longmans, Green and Co,, 1903 ) Price 

15 . 6 d. 

Theoretical Geometry for Beginners. Part ii. By 
C- H- Allcock. Pp. viii + 123. (London. Mac¬ 
millan and Co., Ltd., 1903.) Price 15. fid. 

Notes on Analytical Geometry. By A. Clement Jones. 
Pp- iv+iya. (Oxford: Clarendon Press, 1903.) 
Price fis. net. 

Elementary Graphs. By W. M. Baker, M A., an^ 
A. A. Bourne, M.A. Pp. iv+34. (London: George 
Bell and Sons, 1903.) Price fid, net. 

EXT-BOOKS in this country whidi deal with the 
praclicaj applications of geometry naturally 
follow the South Kensington division of the Board of 
Education, a department of the public service which 
has always taken a leading part in the spread of this 
branch of knowledge. The department has two dietinct 
syllabuses, one for the guidance of art classes, the othw 
for science. Both syllabuses have quite recently been 
revised and considerably extended, and are weU alueaat 
of the times. Although, the two m^emes have porta 
in common, there is an inoeaslng tendency tor them 




December 17, 1903] 


NATURE 


«47 


to develop along divergent lines. Thus for art 
atudMits one section of geometry to which great atten¬ 
tion la paid is that relating to deoorative geometrical 
designs, the study of which requires the drawing of 
many Inscribed and circumscribed figures, patterns. 
&c. For science students this branch is of compara¬ 
tively little interest. On the other hand, the geometiy 
of vectors, a subject of first importance in science, has 
little attraction for the artist. Again, a student of 
science finds great use for his graphical constructions 
in the nuking of numerical computations, and the sub¬ 
ject for him is becoming more quantitative in 
character. It is thus inadvisable to compile a text¬ 
book which shall endeavour to meet the wants of both 
classes of students; the first two books under review 
are written fo^ science classes, and are adapted to the 
first stage of*the revised South Kensington syllabus 
in Science Subject I. 

The text-book by Messrs. Morris and Husband con¬ 
tains a large number of problems (more than 300) In 
plane and solid geometry, the solution of each being 
described in detail. The diagrams are clear and well 
printed, and are conveniently arranged to face the text. 
Each chapter closes with a useful collection of 
exercises. The syllabus is very completely covered as 
regards the matter, but the method of treatment cannot 
be said to correspond with its spirit. The student is 
told everything in minute detail. He is not sufficiently 
encouraged to think and invent for himself, and it is 
difficult to see how hia interest can be maintained and 
his mental faculties properly developed. The method 
employed in problem laj Is obviously Incorrect, and 
will no doubt be altered at the first opportunity. 

In the volume by Mr Burn, it is evident that the 
author's main interest centres in solid geometry, and 
he teaches this branch of the subject well, the'student 
being instructed how to make simple models for him¬ 
self, these being effectively used along with drawing 
in order to obtain a good grasp of this somewhat 
difficult subject. Too little attention seems to be given 
to plane geometry, and the student is not well 
grounded therein. The treatment of vectors is also 
meagre, and displays an inadequate conception of the 
scope and importance of this portion of the subject. 
Unfortunately some of the diagrams are needlrasly 
small, and are trying to the ejtesight. 

The remaining five volumes are concerned principally 
with theoretical geometry. The book by Messrs 
Marshall and Tuckey is a collection of nearly 550 ex¬ 
amples arranged in groups. " The examples on 
practical geometry are intended primarily to lead up 
to geometrical reasoning, and only secondarily to give 
manual dexterity." Many of the examples are associ¬ 
ated with a rider (distinguished by italic type), the 
truth of which will become evident as the figure li 
drawn, and which the reader is asked to establish by 
deductive reasoning. We notice with satisfaction that 
Euclid's method for the common tangents to two circles 
IS discarded as unpractical. The examples in mensura¬ 
tion might wit)i advantage have boM a little more 
experimental. Fo^ instance, it woqjd have been a 
satisfaction to a studont to verify numerical value 
of «; and an eptiuqile thlglat ha^^teen inserted asking 
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for the area of a circle, to be obtained by the method 
of counting squares. The table of four figure 
logarithms which the authors give will prove very 
useful. We think that a simple table of functions 
of angles should also have been inserted and made 
use of in connection with some of the examples, 
especially those In mensuration. Teachers will find 
this large collection of examples very convenient, but 
Its value would be enhanced by a further development 
on modern lines. 

The second instalment of Mr. Barreirs " Elemen¬ 
tary Geometry " comprises portions of Euclid ii., ill., 
iv. and vi., with some addiaonal matter. In few of 
the recent text-books on the subject are the advantages 
of the reform in geometrical teaching more con¬ 
spicuous than in this volume. While adhering to a 
strictly logical sequence, the author uses his new 
freedom to very good purpose, illustrating the pro¬ 
positions by experimental work, by well selected con¬ 
crete examples, and by the employment of arithmetic, 
algebra and trigonometry. The introduction of the 
sine, cosine and tangent in the admirable chapter on 
ratio and proportion, and the subsequent judicious use 
of these functions, is a very good feature. The book 
deserves to be extensively used, and the appearance of 
section iii. of the work, which is in preparation, wilt 
b^ awaited with interest. 

The first part of Mr. Allcock's geometry (correspond¬ 
ing with Euclid I) was published in the early part erf 
the year. The work is now continued, and the pre¬ 
sent part contains the equivalent of Euclid ill., 1-34, 
and IV , 1-9, with some additional propositions, such* 
as the properties of the nine-point circle, and some 
practical applications and exercises, The title of the 
book correctly describes its contents and scope, com¬ 
paratively litUe attention being given to quantitative 
and experimental graphical work. For those who do- 
not wish to be tied to Euclid's sequence, and yet who- 
desire to retain a strictly deductive system, the book 
will be found eminently suited. It is well written 
and beautifully printed; it contains a large number of 
easy deductive exercises distributed throughout its 
pages; and at the end of the volume there is a collec¬ 
tion of practical exercises requiring numerical answers, 
which are given. 

Mr. Clement Jones's text-book is intended for 
students who, having already taken an ordinary course 
in elementary analytical conics, wish to continue their 
studies and to obtain a good working knowledge of 
the methods of analytic research. In establishing the 
numerous properties of conics, the elementary theory 
of equadohs is applied in a systematic and thorough 
manner, in connection with which extended use is 
made of the single variable in the equations to the 
lines and curves. In a final chapter an account is 
given of cubic curves, the same powerful and illumin¬ 
ating method being employed. At the end of the 
volume the student will find a very useful collection 
of more than 200 examples, mostly taken from uni¬ 
versity examination papers, and the answers to these, 
with hints for solution, are appended. 

The use of squared paper by schoolboys is becoming 
universal,.and Messrs. B^er and Bourne have dona 
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well to Issue separately the chapter on graphs frum 
their recent text-book of elementary geometry. The 
subject is well introduced, and the young readers are 
led on by easy stages and well selected examples In 
connection with the plotting of sineSi cosines and tan¬ 
gents, a short table of these functions, from which the 
pupils could take out their own values, would have 
been very instructive if it could have been provided. 
It seems a pity that no mention is anywhere made of 
the slope of a curve, comparatively few persons have 
yet recognised that the practice of graphing affords 
a valuable opportunity of helping to put into more 
tangible shape the idea of a rale which Is certainly 
possessed in a greater or less degree even by the very 
young. 


A CAMBRIDGE TEXT-BOOK OF PHYSICS, 
Electricity and Magnetism, By R. T. Glazebrook, 
M.A , F.R S. Fp. viii + 440; diagrams. (Cam¬ 
bridge ; University Press, 1903 ) Price ys, 6d 
HE present work represents a first-year course of 
Dr. Glazebrook's lectures in electricity and 
magnetism when at Cambridge It forms one member 
of a series of which " Mechanics," " ricat," and 
" Light" have already appeared The issue of these 
manuals was undertaken in response to a request that 
his lectures might be printed for the use, primanly, of 
the students attending the practical classes at Cam¬ 
bridge. Thus Dr. Glazebrook rather apologetically 
explains the publication of another book dealing with 
elementary electricity. 

It is true that the number of elementary text-books 
Is legion, and a man may well hesitate before adding 
to their number. Yet we think that there is still 
room, and that if a book of superlative value appears 
it will not fail to find a welcome. 

In attempting to estimate whether the present 
volume is a noteworthy addition to elementary liter¬ 
ature, let us in the first place say that it has un¬ 
doubtedly many excellences The method followed 
throughout is that with which we are already familiar 
in the other members of the series. 

This method consists in mingling the theoretic and 
experimental sides of the subject, so that in no place 
is a student very far from the experimental point of 
view. Many of the experiments are intended 
apparently to be done only by the lecturer, but fifty- 
seven are specially described as instructions to a 
student. This double method involves considerable 
repetition, as the same statement which Is made in the 
general text often appears again in the description 
of the experiment. No doubt, however, Dr. Glaze- 
brook has found by experience that a Junior student 
can hardly be told a thing too often, and repetition 
oertahily does not err on the side of indefiniteness. 
Again, there is a considerable amount of repetition in 
the text itself. A general induction is made from some 
experiment, and this leads to a definition. The de¬ 
finition in many cases oonsista only of 41 repetition of 
the previous stBtemaits in a rather more formal shape. 
This, again, may be on advantage from the student’s 
point off^rioWi but it must be admitted that it tends to 
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make the book rather slow. We cannot imagine any¬ 
one (except a reviewer) taking it up and reading until 
the small hours before putting it down. However, it 
I9 essentially a class book, and the student may acquire 
an enthusiasm for science from his teacher, who will 
amplify the somewhat categorically imparted inform¬ 
ation, hence the lack of more life is not so important. 

The statements made are usually clear and logical. 
In some cases we are not sure of the logic. Thus, take 
the following sentence;— 

" We have already seen that the electrification of a 
conductor may be the manner in which we recognise 
a state of stress set up in the dielectric round the 
conductor " (p, 40). 

Should not the logic of this sentence be inverted? 
Is It not the stress in the medium which is directly 
investigated, and from which the state of electrification 
is inferred? 

Again, in stating the law of electric force, it is 
asserted to follow 

" as a result of the experiments, that when two 
similarly charged bodies are at a distance apart which 
IS great compared with their dimensions, there la a 
repulsion between them which is proportional to the 
product of their charges," &c. (p, 44), 

Is it not more logical to say that we measure the 
electric charges of bodies as being proportional to the 
mechanical forces which arise in consequence of 
them? 

Again, the " joule " is defined in terms of electrical 
quantities This reversal of the true logical order 
will mislead the student, who will fail to see that It 
IS a purely mechanical quantity. 

These may seem merely finicking criticisms, but 
those of us who come largely into contact with students 
know how difficult it is to eradicate illogical notions 
acquired during their early training 

In some cases the information given is not sufficient. 
Thus, while considerable use is made of lines of force, 
we are not told how they are drawn so as to represent 
the intensity of the field 

Again, the lines in the diagrams on pp. 36, 37, are 
drawn on a completely different system from those on 
PP 39 > there is no hint given of this. Of 
course, to the ordinary student this does not matter^ 
he Is accustomed to consider physics an esoteric 
science; but how confusing to the real student who 
tries to make out what the diagrams mean. 

Again, tubes of force suddenly appear (without in¬ 
troduction) on p. 186 Instead of lines. 

On p. 377 it is stated that 

** the total E.M.F. round the secondaipr is proportional 
to die total change in the number of lines of induction 
linlc^ with it." 

The whole chapter on electromagnetic induction, 
Indeed, deals only with the total E.M.F. It is no¬ 
where defined—the student will think it Identfcal with 
electromotive force. ' 

The figures are very good and instructive. Fig. 77, 
which shows the screening action of on iron ring, 
would be improved if the refracHan 6i the lines at the 
surface of the iro% frere oorrectiy re pres ented. Again, 
the lines do not 4t#d between Aibjftkt and cover 
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of ui electrophorus (Fig. 39) until the cover has been 
earthed. 

In the further editions which will certainly be called 
for we should like to see a proof of the equation 
R'«4iro', although Dr. Glazebrook (p. 63) considers the 
proof to be beyond the limits of the book It is so 
easily done for a sphere, and the case of a plane is 
obtained at once by expanding the sphere of infinity 
It Will also be an advantage if graphical represent¬ 
ations of the forces of charges and currents are given 

The concluding chapters deal with technical appli¬ 
cations (there is no mention of electric lighting), with 
electric waves, and with the electronic theory of dis¬ 
charge. 

The volume is very well printed, and is remarkably 
free from printer’s errors. But in one particular we 
must speak with great emphasis—the punctuation re¬ 
quires most thorough revision Many sentences are 
unintelligible on first reading, although the wording 
is quite correct. We give the shortest illustration of 
this fault. The time " will also depend on the re¬ 
storing couple being less when this is big, than when 
it is small " 


PfiOF*. /OHdATJVSEJV ON HEREDITY. 

Ueher ErbUchkett m Fo^u/afionen und %n reinen 
Ltmen. Em Beitrag eur Beleuchtung schwebender 
SeUktionsfragen, By W. Johannsen, Pp. 68. 
(Jena : G. Fischer, 1903 ) 

ROF. JOHANNSEN has set himself a hard task, 
namely, the reconciliation of the views of Prof, 
dc Vries on mutations with those of the biometric 
school, particularly with the Galtonian theory of re¬ 
gression. We say a hard task, because to perform the 
task of reconciliation requires, on the one hand, an 
intimate knowledge of the mathematical theory of 
statistics, and on the other a power of clearly defining 
the exact biological points which are at issue It is 
not an easy matter to distinguish between a so-called 
mutation and an extremely Improbable variation; in¬ 
deed, the utmost caution is needed when we remember 
that in every case of continuous variation it has been 
shown theoretically that the extreme variations in popu¬ 
lations of even many thousands must be separated by 
wide intervals, the wider the more extreme the vari¬ 
ations.^ Clearly it is practically impossible to dis¬ 
tinguish straight off between a " mutation ” and an 
extreme variation in the biometnc sense. Both parties 
would probably agree that only observation of the 
results of propagating from the individual thus classi¬ 
fied could serve as a criterion between the two views. 

According to the biometriclans, the type of the vari¬ 
ation would regress in the offspring, either to the 
population mean if a " pure line ” did not exist, or 
to the “ type of the pure line " if such did exist; in 
the latter case a change In type from that of the pure 
line " could then be produced by selective breeding 
within the line for a generation or two. According to 
da Vr|es, no further change could take place until a 
new mutation " appears. Unfdhunately, da Vries's 
own expeHments are very conclusive in this 
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respect. Thus in his experiments on clover he was not 
content with the discovery of a mutation, but went on 
stringently selecting year after year, in exactly the 
manner in which the biometncian would suggest that 
a " stock " should be formed from extreme variations. 
According to the biometncian, two or three generations 
of selection will form a stock which, while very vari¬ 
able about its type, will yet breed true, or with but 
small regression. 

Prof. Johannsen seems to assume that this result 
of biometnc theory (1898) is the view only of dc Vries, 
who published his conception of the line " as perfectly 
constant and yet highly variable " three years later. 
Thus the criterion between the " Biometriker," as 
Johannsen calls them, and the " Mutators," as we 
may perhaps call their opponents, cannot be made 
to turn on the breeding true of " pure lines " or on 
the variability of such lines about their type It 
can only turn on whether, within the "pure line," 
there exists regression and progression when we breed 
from variants which arc not so extreme as to be at 
once classed by the " Mutators " as new mutations. 
Prof. Johannsen had a good opportunity for dealing 
with this problem in his experimental observations on 
the bean Pbaseolus vulgaus, but he has unfortunately 
not provided the exact data on which it could be 
answered, He has shown that the population of bean 
seeds, as distinguished from bean plants, exhibits 
Galtonian regression; he may, more doubtfully, be 
held to have shown that " pure lines " breed true. 
But this is no reconciliation of the biometric and muta¬ 
tional theories, for both parties accept the breeding 
true of pure lines 

Unfortunately Prof Johannsen seems to think that 
a single bean seed may be taken as typical of a plant, 
and thus the whole inner meaning of allov.ance for 
homotyposis escapes him. If his view—that pure lines 
show no internal regression—were correct, then the 
correlation between mother and daughter plants ought 
to be perfect, for either of them represents the "pure 
line," and that is " vollig konstant " Unfortunately 
Prof Johannsen has not determined this correlation, 
but from his published material it can be indirectly 
worked out for tho case of the mean weight of the 
beans produced by nineteen mother plants and their 
daughter plants. The correlation thus obtained is 
o.59±o.i3; this might be equal to the imperfect corre¬ 
lation of the biometrlclatis, who find the value for man, 
horse and dog to be o 5a but it is very far from the 
perfect correlation needed by those who assert that 
there is no regression within the pure line to its own 
type. Prof Johannsen*9 own investigation of this 
problem (pp. 36-37) Is quite fallacious; and this is 
owing, we think, to inexperience in the use of statis¬ 
tical methods. From this standpoint we should like 
to protest against any such crude process of deter¬ 
mining goodness of fit as that of placing a normal 
curve down on seven or eight blocks forming a " histgh 
gram," and judging the look of the fit. No such test 
is vaUd, and, further, he has not yet shown that the 
normal curve of errors itself Is suited to describe the 
phenomena referred to. 

We tiope Prof. Johannsen will continue hls.eaperi- 
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menti, but at the aame time in this, as in bo many 
other caBea, we hold that atatlstical methoda cannot 
be aafely uaed without proper training. Experi- 
mente of a moat laborioua character may be rendered 
nugatory becauae the observer has not started with a 
clear conception of what atatisticaJ processes he is going 
to employ to deduce his results, nor what observations 
are needful If any conclusions at all are to be reached 
by legitimate numerical arguments. The book shows 
the increasing Interest in the problems of inheritance 
and in biometric methods; It is characterised through¬ 
out by a courtesy of tone which is very pleasing when 
contrasted with some recent controversial papers on 
heredity; but it fails, and fails badly, to prove any 
definite point, because the author has not clearly stated 
hla problem, and had he done so has really not the 
knowledge needful to deal effectively with statistical 
data. 


OUJ 7 BOOK 5HELF. 


Dim MUfopdischMn Lauhfnoote. By George Roth. 

Llefening i. Band L Pp. laS, (Leipzig: 

Wilhelm Engelmann, 1903 ) 

Thb second enlarged edition of Schimper’s " Synopsis 
muscorum Europmorum " was published in 1876, and 
a list of European mosses was given by the same 
bryologisC in Revue bryologique ” seven years later. 
Since that time, in this country there have appeared 
Hobkirk's synopsis, Bralthwaite’s " Moss-flora,” and 
Dixon's handbook. In other countries there has been 
the same advance in bryological records, to mention 
xinlv Llmprichc's compiration for Germany, Austria, 
ana Switzerland, and Husnot's ” Muscologia gallica,” 
so that the time is ripe for a new European synopsis 
'Tlie work undertaken bv Dr. Roth is, on the one 
band, rendered easier by the existence of these 
authentic catalogues, but meantime the number of re¬ 
corded species has increased, so that whereas Schimper 
enumerates 900, the author estimates European species, 
exclusive of Sphagna, at 1300; of these about 600 occur 
In Britain 

The greater portion of this, the first part, is given 
up to a generu introduction, and only the last few 
pages are concerned with the enumeration of genera 
>and species. The introduction is well written, and the 
author has throughout emphasised the various 
characters which are of immediate importance for 
identification and class!fleation. There is an original 
chapter on the part which mosses play in the economy 
of nature, and some account of their distribution. 


The Sjrstem of classification adopted by the author is 
nearly identical with that of Schimper and Llmpricht, 
the critical features being the separation of Archidium 
as a special order, and the division of the Bryines into 
cleistocarpous and _ stegocarpous groups; British 
bryologists favour Lindberg's arrangement, in which 
the cleistocarpous mosses are split up amongst the 
other natural orders 

In the essential systematic part of the book there 
are only a few desOTptlons from which to form an 
opinion. The author leads off with the AndreBBcew, 
as the Sphagnacew will not be included, and he makes 
fifteen species for Andreaa; of these several are only 
accorded the rank of variedea by other authorities, c.g. 
■o\ the fifteen, nine have been found In Britain, and yet 
Dixon only allows at the most five species. The 
various countries from which the spedea have bem 
should, we think, be definitelT stated, 
very derirable, indeed necessary, aodftioa b 
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the provision of tables to determine genera, and a 
separate species-key to each genus. The book b 
liberally Illustrated, but the plates are far from 
pleasing, and the areolation of the leaves Is very doubu 
fully shown owing to the small scale adopM for the 
drawings. There are obvious advantoMs in using a 
nnenal synopsis rather than, or in addition to, the 
flora of a single country, so that the book is a very 
desirable one, but it would be made more useful by 
the insertion of analytical keys and critical notes deal¬ 
ing with the more doubtful species. The book is to 
be issued in eight parts at a cost of about three pounds. 
Mechanics, Molecular Physics and Heat. By Robert 
Andrews Millikan, Ph D. Pp. 242; diagrams. 

i Boston and London - Ginn and Co., 1903.) 
•rice ys. 

This book represents the first portion of a college 
course in general physics, in which the primary object 
has been to establish an immediate ana vital connec¬ 
tion between theory and experiment. It has, there¬ 
fore, been made neither a laboratory manual, in the 
ordinary sense of the term, nor yet a simple class- 
rocm text. Each section is introduced by a theoretic 
statement, and is followed by instructions with regard 
to an experiment to be performed. As it is only a 
twelve weeks' course which is represented, the experi¬ 
ments have had to be selected out of the large number 
of possible ones, and in making this selection the 
author has aimed at having one, and only one, experi¬ 
ment in illustration of each principle. 

For example, there is but one general principle in¬ 
volved in the method of mixtures, whether it be applied 
to* the determination of the specific heat of a solid 
or of a liquid, the latent heat of fusion or of vaporisa¬ 
tion; hence only one laboratory exercise is provided 
in illustration 01 the method. This extreme pruning 
may sometimes be necessary in an introductory 
course, and where circumstances render it necessary 
the plan of the author is no doubt excellent. But we 
feel sure that such an abridgment is not to be desired. 
A student learns so much In finding out the variations 
in a method which are necessary to apply it effectively 
to different purposes that every opportunity for the 
discovery ou^ht to be afforded. 

The desenption of the selected experiments la 
excellently, if somewhat briefly, made. About half 
the book is devoted to mechanics, which in England 
is usually taken In a separate course. Each chapter 
is concluded with a few problems having considerable 
merit 

We have only to suggest that in the discussion of 
rotation it should be clearly brought out that the 
moment of the forces must oe taken either with re¬ 
gard to the centre of mass or to an axis fixed in space, 
and further that the moment of inertia is not neces¬ 
sarily the same in the two cases. 

Ostivald’s Klassiker der exakten Wissenschaften. 
(Leipzig; Wilhelm Engelmann; London : Williams 
and Norgale, 1903.) 

Several additions to Prof. Ostwald’s Important series 
of reprints of classical papers lie before us. We have 
space to do little more than mention the titles of the 
individual volumes, but, in general, we cannot forbear 
eimressing pleasure at the Increased facilities they 
afford for a student to become familiar with original 
papers connected with the exact sciences. Of course, 
to the English student, transletionB into English would 
be more acceptable. But, given a auffidenc know¬ 
ledge of German, the handiness of these volumea and 
the valuable annotedona of the respective editors are 
sure to prove a great attraction. 

The following are brief partlciilara 

No. 135.—” Theorie der Gestalt voni^^InmgkeLtien 
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Lm Zustand dea Gteichgewichta." Gauai, Tranalated 
by R. H. Weber. Edited by H. Weber (Fp 73 - 
price 1.20 merki.) 

No. 138.—Uber die Bewegun^ dcr Kdrper durch 
den Stoss. Uber die Centnfugalkraft" C Huygens 
Edited by F. Hauidorff. (Pp. 79, price 1.40 marks ) 
No. 20.—" Abhandlung Uber das Licht.” C. 
Huynns. Second Edition Revised by A. von 
Oettingen. This is a translation of the famous essay 
in which the wave theory of light was developed and 
the peculiar refraction of Iceland spar was investi¬ 
gated. (Pp. 115, price 2.00 marks ) 

No. i34.~*^Expenmental-Untersuchungen uber 
Electricitdt." Faraday Edited by von Oettingen 
Sixteenth and seventeenth series, in which the source 
of the E.M.F. of a voltaic cell is investigated (Pp 
103, price 1.60 marks.) 

No. 136.—Ditto. Eighteenth and nineteenth series, 
describing his investigations on the development of 
electricity by the friction of water and vapour in other 
bodies, and on the relations of magnetism and light 
(Pp 58, price 1.20 marks ) 

No. 21.—“ Uber die Wanderungen der lonen 
wahrend der Elektrolyse ’* Hittorf First Part. 
Edited by Ostwald. Second Edition. (Pp 115, price 
1,60 marks.) 

No. 137.—" Abhandlungen zur Thermodynamik 
chemischer Vorgange" (1869-1881}. Horstmann. 

Edited by van 't Hoff. (Pp 72, price i 20 marks.) 

No. 139.—*' Thermodynamlsche Abhandlungen uber 
Moleculartheorie und chemische GJeichgcwjchte" 
(1867-1872). C. M. Guldberg. Translated and edited 
by R. Abegg (Pp. 85, price 1 50 marks.) 

The last three numbers represent treatises which 
arc familiar by quotation to all students of physical 
chemistry, and ought to be welcomed in this new 
fetm. 

PfinciOu di Stefeodinamiea. By Gian Antonia Magp, 
Professor at Pisa. Pp. 264. (Milan; Ulrico 
Hoepli, 1903.) 

Si'ARTiNG with the formuls connecting the coordin.'ites 
of a particle of a rigid body referred to axes fixed m 
space with Us coordinates referred to axes fixed in the 
body, the equations of motion of a rigid body moving 
in three dimensions are deduced from D’Alembert’s 
theorem. The applications include the problems of 
motion under no forces, in which the equations are 
integrated by elliptic functions, the simple and com¬ 
pound pendulum, motion of a billiard ball, &c , and 
Lagrange's equations are also treated in this part 
The second part deals with Hamilton's principle in Its 
various forms, and the third with Jacobi's theorem The 
work differs in many respects from the conventional 
English text-books, in which special attention is given 
to the properties of moments of inertia and numericaf 
examples rather than to rigorous deductions of the 
fundamental equations. Those whose lot it is to 
Vecture on " three dimensional rigid " will find a study 
of this book very useful and suggestive G. H B. 

The Fields of France. Litilt Essays in Descriptive 
5 oCtolo^. By Madame Mary Duclaux Mary 
F. Robinson). Pp. vii + 318. (London . Chapman 
and Hall, Ltd., 1903.) Pnee 5s. net. 

This little book reveals the writer's love for rural 
France, and her anxiety " to set down chiefly the 
things 1 have seen for mvself, or which have come 
under my own knowledge ” (p 13), is reflected in the 
reality of the descriptions and in their sustained 
interest. Though there is little *vof an exciting 
ciiaractcr in the pages, readers wrho value word pi^ 
tures of habits and customs of country folk will 
find pleasute in this book. 
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LETTERS TO THE EDITOR, 

[The Editor does not hold himself responsible for optmont 
expressed by hit correspondents Neither can he undrrtake 
to return, or to correspond with the writers of, refected 
manuscripts intended for lAii or any other part of Nature. 
No notice u taken of anonymous communicalionf ] 

The Velocity of a Nsrvoua Impulse. 

Sir W. Gowers's dilemma (p. 105) is of the library rather 
than of the laboratory, and 1 should hardly care to appeal 
to differing book-data by different observers in evidence of 
an acceleration of nervous processes during the last fifteen 
years, either in the same or in different individuals 
I happen to possess records taken on myself in 188a and 
in 1903, as well as upon m^ son, aet fifteen, In May, 1903. 
In all three cases the velocity comes out at about 50 metres 
per second, as 1 read the records, but can easily be taken 
as Indicating 60 metres if the rise of each curve from the 
base line is spotted a little differently. It is, In fact, 
advisable to examine the original data very closely before 
quoting velocities deduced from them, since very small 
differences in measurement along the abscissa multiply out 
to large differences of velocity expressed In metres per 
second. 

Thus In the Instances enclosed, taken from my son last 
May In an interregnum from Greek roots, the times, as I 
read them, are 000O3 and 00053 ^er , and the velocities 51 3 
and 61 75 metres per second 



May _3, 1903—W W Waller, aet 15, nerve Uuniininion velocity; aiclu- 
Lion above clavicle end at bend of ribow , dietance s o 309 metre Time- 
dig 1, D 0063 eec , a, o 0053 sec. Velocity 1, 33 melra per aec 
a, 69 metres per aec 

The more carefully the records are taken sod read Lhs 
less inaccurately do the velocities come out I think that 
Dr. Alcock'a estimate of 66 metres per secflind Is a somewhat 
closer approximation to the truth than my estimate of 50 
metres, and a fortiori than the atill lower estimate of 339 
metres, which Is that originally made by Helmholtz and 
Baxt in 16C7 A. D. Waller 

A Uacfbl Empirical Formula, 

Thr very next construction given by Prof, Perry in Nature, 
December 3, p, 102, leads at once to the equation 

Ay ^ tan $ ^, 
y-a lan a jt ' 

and the oasumed equation y - gives = a ^ 

y-a X 

Hence, approximately, 

tan a 

Why doei Prof Peltry prefer to write 
^l og (i + ian 
^ log (1 + un a)' 

which li l|u almple for compuUtioD ? 

II Leopold Road, Ealing. J. D. EvaRBTT. 
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THE MASKED TAWAREKS.^ 

T he Tawareks, in common with other African 
tribes which live in the northern half of Africa, 
have longp been an object of curiosity and Interest to 
European scholars and travellers, but in spite of all 
the researches which have been made into the history 
of their orif^in and language, many problems concern¬ 
ing them remain unsolved to the present time. One 
thing about them is certain, which is that they have 
made their name to become a real terror among the 
peoples who live on iJie borders of their country, and 
although they inhabit a region which is estimated by 
Mr. Harding King to be as large as Russia, and are, 
indeed, a nation which will have to be reckoned with 
one day by civilised nations, no systematic attempt 
has been made to collect facts about and 
statistics of their country and its re¬ 
sources. 

There are many theories about the 
Origin of the Tawareks, but it is not 
easy to pin one's faith to any of them 
absolutely. They belong undoubtedly 
to the Berber race, and live in the 
wild places of the Sahara, 1 e. the great 
rocky " region which lies to the south 
of Algeria; they never come near 
civilis^ peoples if they can help it, and 
they only approach caravans belonging 
to other trills in order to plunder them 
and to kill their owners The track of 
their raids may be easily followed 
throughout the Sahara by means of the 
^oups of graves and sepulchral monu¬ 
ments which they have scattered over 
the whole face of that dreary region of 
rock, sand, and sun, and the frequency 
with which such monuments are found 
suggests only too clearly the multitude 
of bloody raids which have to be laid 
at their door. They have one custom 
which distinguishes them from Iheir 
neighbours, « e, Che men keep their faccb 
covered by a mask, and they hide their 
features by these means even from the 
members of their own family circle. 

To ^ interview members of the 
Tawarok tribe and to take photographs 
of their faces l^kc chief objects 

which ^r. Harain^ King had in view 
when he made his journey of about six 
hundred miles into their counliy, and 
the volume before us, which gives a full 
account of his travels, is cxtiemelv in¬ 
teresting reading We need not here 
refer to the earlier part of the book, 
which describes the preparations he 
made for his journey, tor they are 
familiar to everyone who has tramped the desert 
i 1 any part of the East, especially in northern 
Africa and the SOdfln, and we therefore pass on 
to the latter half of the narrative The prin¬ 
cipal places which Mr. Harding King passed on his 
way were Saada, Bir Jeffir, Shegga, Mraier, Sidi 
Amran, Tougourt, Hassi, Mamar, and his travels in 
a southerly direction ended at Wargla; on his way 
back he struck off to the cast at Tougourt, and, having 
visited Gomar El.Wad and Edemeetha, he turned to 
the north-west and directed his stops*to Shegga, where 
he joined the road on which he had set out from 
Biskra. 


Tougourt, though a most interesting place to see 
and examine for a short time, is not a nealthy one to 
live in, and no one will blame a traveller for leaving 
It as soon as possible; it is an important market town, 
and possesses a mosque, of the interior of which Mr. 
Harding King gives an excellent view. Wargla, 
which marks the limit of cur traveller's journey, was, 
and still is, a town of importance, but since the slave 
trade has been suppressed, and the large trading cara¬ 
vans from the south now dispose of their wares in 
Morocco and Tripoli, it has lost much of its wealth 
and position. The streets of Wargla are open to the 
sk}, and the houses are well built and usually fairly 
well kept. There is a French fort here, in one of the 
walls of which is a monument to the brave men who 
fell in the luckless expedition of Colonel Flatters Into 



1 *■ A SflBreb for ilia Maikul Tawarakn.'* Dj W J Hanllnf Kh 
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Fic I —Wnrgla. (From "A Search for the Marked Tawanka.") 

the Sahara The Tawareks were, of course, at the 
bottom of tlic mischief, but they were no doubt he]|^ 
by the Senussi, who will, if we mistake not, give 
trouble in northern Africa when they find the fittn^ 
opportunity The founder of the Senussi, Saj^id 
MutiniTimad bin 'All es-Senussi, was bom about 1008 
at Mostaganem and died in 1859, and at the present 
moment his followers form one of the most powerful 
religious and political confederacies in northern Africa; 
had they joined the late Mahdi at Khartum and sup¬ 
ported his rebellion with troops, the result of the 
British expedition would have been very dilTerent 
On his return journey Mr Harding King heard 
with delight that about half a dozen tepts of the 
Towareka were pitched near Edemeetha, for if he 
^ ' could but manage to get their owners to reodve Mm 
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and to unveil their faces, the object of his travels 
would be attained. As soon as possible he set out for 
the Tawarek tents, and he was fortunate enouah not 
only to be received, but to be invited to take snun with 
them. He found that " they were all filthily dirty,'* 
for no true Tawarek ever washes. Such ablutions as 
are necessary for reli^ous putposes are performed with 
sand or stone; occasionally, with the view of improving 
his appearance, he rubs himself with indigo Mr. 
Harding King found that his hosts all had " thick, 
.purring voices," a shifty manner, and large, lustrous, 
furtive eyes. By and by some of them lifted their 
"lithams," and so eapo^ the upper part of their 
faces, and he saw that some were white skinned, some 
very dark, and " their aquiline noses showed that no 
traM of a negro stain was present in their blood " 


"Tifinagh," and they denved it from the Berbers; it 
may be descended from the old Libyan, but it is un* 
likely to be of aiw very great antiquity, and if it has 
any very close amnity with the Libyan characters on 
the Tugga Stone, which was set up by Atabdn, the 
son of Yaphmatath, and which is now in the British 
Museum, it Is not very much older, probably, than a c. 
400 Mr Harding King's narrative is very readable 
and modest, and Is well illustrated by many good reprev 
ductions of photographs; it cannot be regarded as a 
scientific exposition <n Tawarek lore, but it contains 
a great deaf of knowledge collected at first hand by 
one who has no " axe to grind," and Is therefore of 
Milue. 


SIERRA LEOm^ 



Fia 9 —A Tannk Noble- (From " A Seerch for ihe Muked Timioki.") 


After a little time he was allowed to wander round 
their camp, and eventually succeeded in obtaining two 

C iotographs of a group of his hosts. A day or two 
ter Mr. Harding King paid a second visit to the 
Tawareks, and good fortune enabled him to photo¬ 
graph a number of women in their tents; he found 
tneir hands small and neat, with long tapering fingers, 
their arms " the prettiest imarinaUe," their wrists 
" beautifully rounded," &c.; finally, the young Tawarek 
who was outside the tent remov^ his veil, and our 
traveller was rewarded by being allowed to take the 
photograph of which an excellent reproduction faces 

sUrt appendix Mr. Hardidg King repeats a 
number of usuafiy accepted statements about (be 
Tawarek alphabet, but, naturally, contributes few naw 
or itortling lacts^ Tbe Toward call their alphabet 
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T he major portion of this work is 
devoted to a description of the 
native rising in the Sierra Leone Pre^ 
tectoratc in 1^ Many examples are 
given of the hideous tortures with which 
ihc natives murdered those natives and 
European women and children who fell 
into their hands. But only those who 
hiivG heard from actual word of mouth 
of those who had been through the in¬ 
surrection can fully realise the hellish 
cruelty of the native These chapters 
should be read by those who forget or 
do not know of what diabolical acts the 
native is capable. They should be re¬ 
membered by those who nowadays urge 
US to " take the native with us 'Mn our 
reforms. Justice to the native the 
Englishman will always measure out» 
but it will be long before the native can 
be treated as our social, intellectual, or 
moral equal While we must not for¬ 
get these terrible traits in the native 
character, we may yet do full iustice 
to his many admirable points, and Cap¬ 
tain Wallis's tribute to the men of the 
native frontier force who remained loyal 
throughout the rising is nobly deserv^. 
It is well, too, that a book of this kin^ 
should have b^n written, recordiMi aa 
it does, individual acta of bravei^'Oiul 
heroic defences under- terrible con- 
diiions of the West African clirqate. 

The portion of the book that will 
perhaps most interest the general reader 
will be the account of the secret soci^ 
ties, " the Alligator," " ihc jLeopard," 
and others sull, as Captain Wallis 
admits, existipg, but yet much cur¬ 
tailed in th^eir devilish operations. So 
much is here recorded of them that It would appear 
certain that the whole origin, meaning, and ramifi¬ 
cations of these societies could be unravelled by a 
careful Investigator with time and money at his dis¬ 
posal. " Saas stick," the mwavi of British Central 
Africa, IS still used in the protectorate, and we wall 
remember the long journey made by us into the bush 
in search of the tree, which we found almost rompletaly 
denuded of hark, lowing that it was much in use. 
As the author ptdnta out, the subject of native medicine 
is still neglected, and although there are botanioaL 
gardens,at Freetown and Songo, Aburi {Gold Coast) 
and at Lagos, we should be surprised to learn that 
any contribution to diia subject ever came out of 
them. 

1 "Tht Ad«u«B of Oar Wait Afncan Enpha ' 

WallBk Pp. av^-SiB. (London F|ilwr Uawln, 190^) 
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In a chapter devoted to “ our conuneixial policy/' 
the native arte are considered, euch as pottery and the 
weavinfT of cloths. The production of these should, 
in our opinion, receive all encouragement and careful 
direction before the trading companies have " im¬ 
proved " them out of existence with their cheap Man¬ 
chester substitutes. Very wise, too, is Captain 
Wallis's advice that native customs and traditions 
should be cherished, except in so far as they manifestly 
clash with the higher Ideals of Christian morality. 
The Question of health can hardly be avoided in a book 
on West Africa, and the author is to be congratulated 
on having grasped the main facts of the mosquito 
malarial cycle. He is aware of the danger of camping 
in a native village—the almost invariable practice^ 
for, broadly speaking, it is here only that the malarial 
mosquito is dangerous, because it has been infected 
with parasites by the native children, who form, so to 
apeak, the great central depdts of malarial parasites 
In Africa In a word, the nrst law pf health in West 


Africa is efTicient protection from this constant source 
of malarial fever, and a bungalow well isolated from 
native huts would mean many a European life saved. 
Our illustration of Government House, Bandajuma, 
on the contrary, shows things as they should not 
be. Those “deadly*’ huts (seen in the right-hand 
corner) mean constant danger to the European com¬ 
missioner. 

The book is fully Illustrated, but we think many 
of the illustrations might have been chosen with greater 
Care They give but little idea of the characteristic 
scenery of the country. Thus we sought in vain for 
the magnificent cotton trees or the beautiful un¬ 
matched " lines ” of the mangrove tree. We think, 
too, the title Is too comprehensive for the nature of the 
book. But the author deserves our thanks for having 
given us a straightforward account of the rebellion 
and some veiy interesting chapters on native customs. 
We have read the book with much pleasure, and In our 
own case with an added pleasure from familiarity with 
many of the scenes and faces represented in dhe lllu^ 
tiHtlnns. I W. W. S. 
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THE IONISATION OF ATMOSPHERIC AIR. 

Ri-ESSRS. ELSTER AND GEITEL have published 
an important paper in the PhysikaUscha Za$U 
schnft ^No. 9, pp 522-530), " Ueber die radioaktive 
Emanation in der atmospnarischen Luft." They find 
that the abnormal conducting power of the stanant 
air of cellars and caves, ana the amount of induced 
radio-activity which can be obtained from such air 
upon a negatively charged rod suspended in it vaiy 
greatly in different regions. In some places such air- 
IS no more active than ordinary atmospheric air. Air 
sucked through a pipe of which one end is buried in 
the ground is generally active, like the air of moat 
cellars and caves; teats of the activity of samples of 
such ground-air from different localities showed great 
variations, some being no more active than ordinary 
air. The activity of ground-air falls off at a rate com¬ 
parable with the rate of decay of the radium eman¬ 
ation If a portion of the soil of a regicm in which 
the ground^ir is radio-active is 
isolated, it gives to a volume of air 
in contact with it abnormal conduc¬ 
tivity which reaches its maximum in 
a few days. The soil retains this 
power for many months at least. 
The phenomena are all most readily 
explained by supposing that sut^ 
stances, which have the power of 
producing a radio-active emanation 
like that of radium, are distributed 
in i^drying amount among the 
materials composing the soils of 
different regions In the latter port 
of the paper is an account,'of some 
interesting observations on the de- 
pendqoce of the radio-activity of 
almdifaheric air upon meteorological 
conmuoDS. The increase of the 
activity of the air which generally 
accompanies a fall of the barometer 
is attributed to the escape of ground- 
air into the atmosphere. 

Herr Himstedt repeated and con¬ 
firmed some of Messrs. Elster and 
GeW's experiments upon ground- 
air ^eriehte der naturforschenden 
Gesellschaft zu Freiburg, vol. xiii. 
101). In the course of this work 
e found that air passed through a 
water air-pump acquires consider¬ 
able conducting power^ which per¬ 
sists (even when the air is dried and filter^ after pass¬ 
ing through the pump) for som^days He appears to 
have been unaware of the previous discovery of this 
phenomenon by Prof J. J. Thomson. Himstedt gets 
identical results from distilled water, rain-water, and 
tap-water, whereas Thomson found distilled water and 
rain-water comparatively ineffective, the action being 
strongest with certain waters from deep wells, and 
being attributed by him to a radii^ctive substance 
contained in such water Himstedt found, as Prof. 
Thomson had previously shown, that the activity of 
the air is not removed by an electric field; he prci^i 
however, that it can be removed by passing through a 
tube cooled by liquid air. He believes that water 
brought into intimate contact with a gas exerts an 
ionising action upon it. 

In the Acies oe la Soci^td helvetique des Sciences 
naturelles (85me session 190a k Gendve), Prof. H. 
Ebert gives an account of the progress which has been 
made towards an explanation m the phenomena of 
atmospheric electricity on the “ Elektroneatheoria.** 
He mentions some of the results of measurements, 
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ouide with hit aspiration apparatus and by other 
•nethodsi of the number of positive and negative ions 
draent in atmospheric air under different conditions 
The variations in the richness In ions of the air at 
•different heights (studied by means of balloon observ- 
■adons) ana the excess of positive ions in the air 
carried down by the F 5 hn are of special interest The 
ale^cal phenomena accompanying precipitation are 
•explained by the difference in the emciency as conden¬ 
sation nuclei of the positive and negative iofls. An 
attempt is made to treat this part of the subject quanti¬ 
tatively. The maintenance of the ordinary fine 
weather electric field is put down to the dinerence 
between the positive and negative ionic velocities 
Prof. J. A. McClelland has described in the Royal 
Dublin ^ciety’s Transactions (Novembe^experiments 
upon ionisation in atmospheric air. These experi¬ 
ments are introductory to a study of the number of 
ions m the free air of the atmosphere under varying 
meteorological conditions. Like Prof. Ebert, he has 
obtained evidence from the results of preliminary exr 
periments of a larger number of Ions per c c of free 
atmospheric air than was shown by Prof. Rutherford’s 
measurements In Canada. The latter found on some 
occasions no more ions per c c. of the free air than 
are generally produced per second in each c.c. in air 
In closed vessels, whereas Prof Ebert’s results are 
more nearly what we should expect if the rate of pro¬ 
duction of ions in the free air were the same as in a 
closed vessel. 


MEDICAL REPORT OF THE LOCAL 
GOVERNMENT BOARDS 


^ HE annual leport issued by the Medical Department 
^ of the Local Government Board always contains 
matter of interest. The first half of the volume com¬ 
prises an excellent summary of the contents by Dr. 
Power, the able head of the department, the vaccin¬ 
ation and other statistics, and the reports of inquiries 
into the sanitary administration of various districts, 
of outbreaks of epidemic disease, and on the distribu¬ 
tion of plague and cholera There is a mass of in¬ 
formation in these pages of the greatest value to the 
specialist 

But to the readers of Nature the reports of the 
auxiliary scientific investigations carried out for the 
Board will prove of most interest. Dr Klein is re¬ 
sponsible for four of these —(h On the nature of the 
HafTkine plague prophylactic, (2) on the phenomenon 
of agglutination; (3) on the micro-pathology of 
hemorrhagic small-pox; and (4) on the dilTerentiation 
of the Bacillus ententtdis sporogenes, B, hutyneus, and 
B. eadavens sporogenes from one another. The 
cultural and other differences between these microbes 
are detailed, and may prove very useful in the bacterio- 
logicalr examination of potable waters. The Bacillus 
^ogenes capsulatus is here alluded to, but that is all. 
This organism is closely allied to, if not identical with, 
the B, enleriudis sporogenes, and it is hardly nght that 
the work of the Americans in this connection should 
be disntissed in so summary a fashion. 

Dr. Sidney Martin has once more taken up the in¬ 
vestigation of the chemical pathology of infective dis¬ 
eases, dealing in this paper with the products of the 
B. dysenteriae. Expenments were performed in order 
to ascertain whether any toxic substance is produced 
when the bacillus is grown in fluid media. Indica- 
tibns of the presence of such a soluble toxin, proCeid 
tfi nature, were obtained, but are |io( convincing, as 
no control axperiments are mentions; the most [^nt 
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poison is certainly contained in the bacterial cells 
themselves. 

Dr. Gordon contnbutes a useful paper on certain 
diphtheria-like organisms, and Dr Houston reports on 
the inoculation of soil with sewage and on the examin¬ 
ation of Chichester well water Dr. Haldane gives 
further details of his method for destroying rats on 
shipboard with carbon monoxide, but this does not 
seem to be so convenient and safe as the Clayton 
process with sulphur dioxide. 

The reports from the Board’s vaccine department are 
of considerable interesL Nearly 1,000,000 charges of 
glycerinated calf lymph were supplied from the Board’s 
laboratories during tne year under review, and proved 
to be of excellent quality. Dr. Blaxall gives an 
account of an outbreak of equine variola, Mr Fremlin 
describes a useful method for anadrobic cultivation, 
and Dr Green discusses the action of various alcohols 
and other substances upon vaccine lymph. The volume 
is illustrated with several excellent photomicrographs 

R T. Hrwleit 


HERBERT SPENCER 

B V the deatli of Herbert Spencer England has lost 
the most widely celebrated and influential of her 
sons He has passed away in the fulness of years and 
honours, having lived to complete the great work that 
he designed and took in hand half a century ago. 
Spencer was not without honour tn his own country, 
yet our national indifference to philosophy and to all 
systematic thinking, and the suoserviency of a great 
part of our professed philosophers to the great German 
metaphysicians, have undoubtedly prevented his re¬ 
ceiving from his countrymen during his lifetime the 
full measure of recognition that is due to his splendid 
services to science and philosophy And, indeed, the 
enthusiastic and unstinted eulogy of our great dead, 
voiced by the Press of every civilised country during 
the past week, has brought home to many of us for 
the first time the greatness of the man who by sheer 
force of intelleLt and character has won the tribute 
of the world. For in Spencer’s work there was nothing 
designed to attract the attention of the crowd, there 
was no attempt to write down to the level of the multi¬ 
tude; it wQ^s one long and steady effort of a great 
intellect systematically grappling with the great 
problems, Yet his books have been translated into 
a score of languages, have been studied by hundreds 
of thousands of serious men, and in no small number 
of them have aroused admiring, and enthusiastic 
gratitude 

Spencer's system of philosophy was broadly dis¬ 
tinguished from other latter-day systems, save in a 
measure from that of Comte, by two features; firstly, 
hU conception of philosophy as the unification of the 
sciences; secondly, the evolutionary standpoint from 
which he sought to effect that unification. While tha 
great metaphysicians have for the most part set out 
with the premise that the world must be intelligible to 
our minds, and have held it to be their business to 

K resent it as an^ intelligible whole, Spencer prefaced 
IS system of philosophy with a demonstration of the 
irresolvable mystery that lies behind us and before, and 
sought merely to discover the most general laws or 
statements that will express the relations of all the 
phenomena that science has revealed, That towards 
this ^rcat work he has made splendid and enduring 
contributions no one will deny. That there remaW 
great gaps in his system is equally undeniable, and the 
most senous charge that can be made against him 
is that he profes^, or seemed to profess, to have 
bridged the chasm between the Inorganic and the 
organic worlds, between the world of mechamsm and 
the worla of volition. 
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When Spencer if compared with other great thinkers, 
he flt^ndf dlatinguishea by the immense range of his 
knowledge of the facts and principles of the sciences 
and by that wonderful power of generalising their 
laws which waa the instrument by means of which he 
sought to unify them in one grand scheme of Ihouffht. 
It is true that the specialist discover shortcomings 
in his treatment of each one of those sciences, not less 
in the psychology, in which he is acknowledged as a 
master both of principles and of details, than in hia 
biology and sodofogy, and it is true that certain of his 
great generalisations, for example, the ancestral-ghost- 
theorv of the origin of religions, cannot now be re- 
g^ded as well founded. Nevertheless, he has con¬ 
tributed to each of these sciences a wealth of illumin¬ 
ating and suggestive ideas, and even those of his 
hypotheses that have proved untenable have done so 
mat service in provoking thought and discussion 
mat, had he given to the world these unsuccessful 
suggestions only, he would still have had a great claim 
upon our gratitude 

On contemplating the completed System of Synthetic 
Philosophy mere is a certain pathos in the fact that 
the final volumes, to which Spencer had long 
looked forward us the consummation and crown of his 
life's labour, namely, those setting forth the principles 
of ethics, are perhaps generally felt to be the least 
convincing part of the whole, a feeling which, it can 
hardly be doubted, was shared by the great thinker 
himself But, whatever may be tne final verdict as to 
the value of Spencer's ethical philosophy, there can ^ 
no difference of opinion as to the great moral value of 
his own life He ^ave us an example, all too rare and 
too sorely needed in these days, of a life strenuously 
devoted through all the years of maturity and age to 
the realisation of a great object, the spectacle of a man 
working cn with steadfast purpose, unntoved alike by 
the neglect and bv the aoclamation of the world, 

Voyaging through strange seas of thought, alone " 
towards the lofty heights of Thought whose dim and 
cloud-capped towers had caught and fixed his eager 
youthful gaie. 

Spencer’s wirtings may seem to some readers cold 
and lacking in emotional fervour, and the man lumself 
a little wanting in human sympathies; but can it be 
doubted that so grand an effort was sustained through¬ 
out the arduous years by a deep feeling for the mystery 
and pathos of the life of man, that tiny organism en¬ 
dow^ with the capacity for thought and set to wonder, 
to labour, and to nope among the spheres that roll for 
ever through infinite space? 

If it could be ascertained what parts of all Spencer's 
work do, and will, appeal most deeply to great numbers 
of thinking men, they would probably be found to be, 
firstly, the demonstration of the Unknowable Mystery 
that must for ever elude our grasp as the bounds of 
knowledge are thrown ever wider and wider, and 
'-•mndly, the doctrine of Transfigured Realism that 
^ves to the mind, painfully halting between the vain 
unaginings of the pure idealists and the shallow teach¬ 
ings of the materialists, a firm and sane standing- 

E ound from which to view the two great orders of 
ing, the Internal and the external worlds. 

Much of Spencer's way of thinking and many of his 
Ideas have become a part of the very atmosphere we 
breathe and cannot but accept, and much of nis woi^ 
must form a part of every future system of philosophy 
that shall attempt the unification of the sciences His 
fame is secure, for posterity can never forget that in 
^ which men's minds were oppressed, and in 

MAfiPPof being overwhelmed, by the rapidly growing 
irWth and conwlexity of thetr knowled^ of ^e 
pmnomenal world, ^ncer generalised boldly ^d effec- 
fivsfyj breathing life Into the dead bones of science. 
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NOTBS. 

Tuan Nobel prises for science have been awarded oa 
follows '—for physics, Prof. Henri Becquerel divided with 
M. and Mme, Curie; for chemistry. Prof. Arrhenius; and 
for medicine, Prof. Finsen. The formal distribution of the 
prises took place on Thursday, December 10, In the presence 
of the King of Sweden and several members of tbs Kojet 
family and a distinguished gathering It Is announced that 
Prof- Finsen has decided to give 50,000 kroner (3753!.) from 
the amount awarded to him to the Phototherapeutic Insti¬ 
tute at Copenhagen, and that two members of the governing 
body will each present it with a like sum 

Mr Bruce, the leader of the Scottish Antarctic Expedi¬ 
tion, which was sent out last year on board the Scotia, haa 
arrived at Montevideo from the Falkland Islands, He re¬ 
ports that all IS well on the Scotia^ which is on the way lo 
Buenos’ Ayres. Six men have been left behind in charge 
of a meteorological station The meteorological station re¬ 
ferred to is evidently the station set up by Mr Bruce at 
Cape Pembroke, Falkland Islands, before the Seotta left 
for the southern seas in January lost 

It is announced that Dr. Oscar Guttmann has pre¬ 
sented to the Chemical Society a photograph of the portrait 
of Roger Bacon in possession of Lord SarkvUle at Knole 
House, Sevenoaks 

Dr Hans Gadow, F R S , has, we learn from Science, 
accepted an invitation of the Lowell Institute, Boston, to 
give a course of six lectures, beginning Mar^h ag, 1904, 
on "Coloration of Amphibians and Reptiles." Dr. Gadow 
will probably give other popular lectures on zoological sub¬ 
jects while he Is in America 

It is reported in La Nature that Baron Edmond de 
Rothschild has sent ao.ooo francs to M Albert Gaudry, 
president of the Paris Academy of Sciences, to moke ll 
possible for the Museum of Faisontology to secure the very 
precious specimens of the Filhol collection which ^ were 
obtained from the Quercy phosphate beds 

On November a8 about three hundred teacheri mel at New 
York to form an Association of Teachers of Mathematics ki 
the Middle States and Maryland, the prime object of which 
is the improvement of mathematical teaching. Prof. David 
Smith, of the Teachers' College, was elected prcaident of 
the Association; Prof, H, B Fine, of Princeton University, 
vice-president, and Dr Arthur Schultze, of the New York 
High School of Commerce, secretary After Presidant 
Butler, of Columbia University, had delivered the addreas 
of welcome, papers on various aspects of mathematical 
teaching were read by Mr Harry English, of Washington, 
D.C , Mr Isaac N Failor, of Richmond Hill, Or. Arthur 
Schultze, and Mr J. L Patterson, of Philadelphia The 
next meeting of the Association will be held at Cohimbln 
University, New York City, about next Easter, and appli- 
catlons for membership and other communications may be 
addressed lo Dr. Schultze, No, 4 West 911! Street, New 
York City, 

Hia Majbsty the King has presented a fine stag to the 
University College of North Wales for Its loobgleal 
museum The animal has been specially selected for the 
college collection, and will illustrate fully the characCws 
of the red deer Prof White has had the stag sent to Mi*- 
Edward Garrard, of Camden Town, to be mounted* The 
following gifts hpve reached the ocdlege during the put 
few weeks —Mr. Assheton-Smith, qiedmens of the guanas 
St Kildp sheep, Australian swan, goshawk^ groiMWi igd 
rhea; Mr Herbert C. Hodson and Mr. James If- Raldi 
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Uoodhouiuli; Dr. Corbet W, Owen, neita of the African 
weaver bird; Mr* Hugh O. Hughef, apeclmen of guano 
from the Chlncba Irionda; Mr. H. S. Porreat, email collec¬ 
tion of Alhea, &c., Mr. ]. Pugh, a Ane pike; the Rev 
W. S. White, amhll collection of bird and bat akina Prof 
White haa alao received a aecond gift of lof. from Mr. Henry 
R. Davlea for the foological muaeum 

Thb annual dinner of the Inatitute ol Chemlatry waa held 
on Monday night, with Mr. Davjd Howard, the president, 
In the chair The president, in responding to the toast of 
the Institute, proposed by Lord Justice Cosens Hardy, re¬ 
marked that the application of chemistry in our industries 
wae a national question Most of the successful manu¬ 
facturers in Germany whom he knew were doctors of philo- 
aophy and very well educated men, who had, in addition, 
devoted their lives to the study of every detail of their work. 
It must be realised In England that the technical chemist 
^euld be at least as well educated and thoughtful as his 
German friends The Institute was now considering what 
could be done to direct the studies of men engaged m 
technical work, for, while his general training must not be 
diminished, a technical chemist could not have too high a 
aclentjfic training Mr Haldane proposed the toast of 

Prosperity to Science and to Scientific Industries " He 
remarked that as a nation we needed Bcience. It was not 
that we were going back; the general average was 
higher than ever before, and it behoved us to sec that we 
kept our place We needed SLicnce in our Government, in 
our industries, in our education The time, then, had surely 
come when more science should be Instilled into national 
methods Why should not the grants to the university 
colleges, and to colleges giving scientific teaching of a 
university t>pe, be increased? Any Government would be 
glad to do that if it felt that there waa something like 
organised public opinion at its back. Then we suffered in 
England from a want of enthusiasm for science on the part 
of Dur manufacturers, and little progress could be made 
unUl this was remedied 

A PAPPR, entitled " J'he Metrical System of Weights and 
’Measures," was read by Mr. Alex Siemens at the Royal 
Statistical Society on Tuesday The author expressed his 
conviction that, though scientific men had for some time 
previously been discussing the subject in a general way, 
there is little doubt that loc present metrical system is the 
result of the agitation of James Watt, who took the subjert 
up in the year 1783. The history of the question in this 
country was traced from the year 1824, when Parliament 
was first approached on the subjert Last year the Liver¬ 
pool Cotlon Association effected the change from the binary 
tD the decimal system of quotation, and Mr. Siemens showed 
how practically useful the aooo lb. ton and other forms of 
reckoning on the decimal system had proved in the United 
States and Canada, as, indeed, in many British depen- 
dendes In France the qictrlc system was not really legal 
to the caduslon of every other until January i, 1840, that 
le to say, a little more than sixty years ago To-day only 
one lystem of measures exists in that country, and it Is 
absoluldy Incorrect to say that the old measures are still 
amployed there; even their values are becoming more un¬ 
known The only notable exception Is to be found In those | 
Industries or tradei in which fdnilgn nations which have not 
adopted the metric system have such a preponderating in- 
Aupfice as lo, thus far, Impose the use of their own measurps. 
Even la Germany, where the metric pyttem has been in use 
not wHicb more than half as long as ll bas been in France, 
thpMgli a few 6kl names of weights and measures are In 
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use, they really denote metrical nieusures, and may be 
treated as local expressions only As regards the expenae 
of the change, Mr. Siemens denied the suggestion that our 
engineering machinery for screw cutting would have to be 
scrapped—all that would be necessary would be to buy 
suitable exchange wheels. The author finally expressed hla 
opinion that not only our own dependencies, but other 
nations would follow our lead if we made the change, and 
that thus international unity of weights and measures would 
at once become an accomplished fact. 

Tub Bradshaw lecture was delivered before the Royal 
College of Surgeons on December 9 by Mr Henry Morris, 
the subject being " Cancer and its Origin " An admirable 
survey of the various theories of the nature of cancer Is 
given, such as the *' lost balance theory " of Thifrych, 
adopted by some recent writers, e g, I'oulerton, the "tumour- 
germ theory " of Cohnheim, and the various parasitic 
theories. Mr Moms does not look with favour upon the 
parasitic theories, he says, "neither fission fungus, yeast 
fungus, nor psorosperm—neither bacterium, blastomycete, 
nor protosoon—^has up to the present moment been satis¬ 
factorily shown, in spite of yean of patient study by many 
skilled workers, to be in any sort of rausal relation to the 
disea^i." He believes that there is "one theory which la 
more consistent than my other with all that we know about 
malignant disease, which fully explains the origin of very 
many non-malignant tumours," this being Cohnheim's 
" tumour-germ theory," which states that tumours originate 
from a matrix of embryonic cells which during fcctnl life 
ore cut off from their proper connections Mr Moms cils- 

russes the evidence for and against this theory, and the 

practical outcome should it be proved to be true 

Another example of the practical utility of wirelass tele¬ 
graphy at sea waa afforded the other day as a result of the 
accident which happened to the Kroonland on her way from 
Antwerp to New York. The steamer disabled her steering 

gear when west of the Fastnet and waa obliged m con¬ 

sequence to abandon her journey. Not only was the captaui 
^ible to communicate particulars of the accident at once to 
the agents of the American line at Antwerp and to receive 
(111 less than an hour and a half) instruttions as to how to 
proceed, but the passengers were enabled to send messages 
to their friends and relatives assuring them of their salety. 
A large number of passengers made use of the wireless 
telegraphy installation, soma telegraphing for more money, 
which was wired to them per the purser The wireless 
installation on the .Saxonia waa useful in another way a 
short time back, getting into communication with the 
Campania, the latter informed the 5 axonfa that berths were 
waiting for English-speaking emigrants as motor-men on 
the surface lines of Nev^ York. These two Instances servs 
to show the benefits that wireless tHegraphy confers on 
travellers by sea. 

Thb fourth report of the National Electric Light Associ¬ 
ation's committee for the photometry of arc lamps contains 
some interesting results of measurements of the light dis¬ 
tribution and mean spherical candle-power of the American 
pattern Nernit lamps, TKesc lamps are made with one, 
three, six or more glowers in parallel; the measuremente 
of the committee were made on the first three of these 
types They show that the light distribution below 
harlaontal is very good, but above it is very poor. Tlie 
distribution In the horUontaJ plane u fair, thtia with the 
■Ix-flower lamp the maximum horiaontal aandle-power Is 
xia, the minimum oidy about 40 caji4lMi mean kon- 
lotital candle-power Is 85 candles. For the snue lamp the 
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mean epherJcal candle-power ii approatmately 170 candlee, 
and lha mean hemiepherlcal candle-power for the lower 
hamlephere 290 candlee. The maximum candle-power li 
400 candlea In a direction vertically downwardly It will 
therefore be wen that the efficiency varies very greatly 
according to the direction in which the candle-power If 
measured. Taking the mean spherical candle-power, which 
is the only value of any use for comparative measurements, 
the consumption of power comes out to 3 3 watts per candle, 
for the mean hemispherical it is 19, and for the mean horl- 
sontal 6 6 watts per candle. If, however, the measurement 
be made in the direction of maximum candle-power, the 
consumption of power Is only 1 3 watts per candle. The 
general distribution of the light and the values of the mean 
and maximum candle-powers show that this lamp is on a 
par with a small (six to eight ampere) arc as a source of 
Illumination 

Wa have received further copies of the Journal of the 
Meteorological Society of Japan (for September and October 
last), containing papers on the climatology of Formosa and 
other important subjects relating chiefly to Japanese meteor- 
ology. The articles are all In Japanese, but the promise of 
issuing some in European languages is reiterated We look 
forward with pleasure to the fulfilment of the promise, as 
the proceedings of tins energetic society will doubtless be 
of much Interest to our readers 

Tub weather for the present month is proving very dis¬ 
appointing, and, after a few days with somewhat low 
temperatures at the commencement, the conditions have 
again become cyclonic with the usually accompanying mild 
and damp south-westerly winds blowing from off the re¬ 
latively warm waters of the Atlantic Disturbances are again 
reaching us with considerable frequency, and the rains which 
are occurring over the whole country are considerably 
augmenting the already excessive falls for the present year 
At Greenwich the fall for 1903 is now approximately 35 
Inches, and is about an inch in excess of any previous 
annual record during the last sixty years The storm areas 
which have arrived over us recently have had the barometer 
as low as 39 inches, and gales have been experienced at 
many places in exposed positions on our coasts 

A coRRnsroNUBNT sends us an extract from a letter de¬ 
scribing an aurora observed at Calgary, Canada, on 
October 31, when auroral displays were seen In mony parts 
of the world (see this vol, p g). At Calgary a peculiar light 
was noticed in the sky about 6 30 p m Large and beautiful 
vertical shafts of coloured light were first seen moving 
about the sky. " Presently the shafts began to lower, vastly 
Increased in size and number, until their lower tips touched 
the ground (objects about half a mile off c6uld be 
seen through them) and the upper tips met in the zenith, 
losing thainselves among the stars directly overhead. They 
formed a perfect apse, bright ruby above, and coming 
through purple and greenish tints to gold at the bottom 
The apse ahlvered and shook out all sorts of colours, and 
literally chased me In the buggy, the nearer huge shafts 
being but a few yards off. A horee in a field alongsido tore 
madly round In terror. A few minutes later there were 
only a few stray but grand shafts left.” 

SoMi Bfiperlmenta on the influence of a magnetic field 
on a tuning fork are deacribed by Mr. O. Klrsteln In tha 
^hynkalUeha ZaiUehr^, and lead to the results that If the 
lines of force are perpendicular to the plane the frequency 
la Increased; If parallel It Is diminished; at oa angle of 
45” no dionge occurs; the decrease in the seoorid case Is 
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greater than the increoie In the first; the changea are In 
every cooe proportional to the field, and the action of Chi 
magnetlam is only temporary. These retultf. some of which 
agree with previous Investlgarions, have an Importont 
practical application In connection with electrically excited 
tuning forks. 

Thb frequent use of silk suspension fibres in phyriul 
laboratories renders the determination of the elastic con¬ 
stants of silk a problem of considerable Interest. This 
problem forms the subject of a paper by M. F. Deeultrd 
in the Journal da Phyifgus, In which hysteresis curves are 
drawn showing the elongations produced by traction. The 
most remarkable conclusions drawn are, firstly, that the 
curve ultimately tends to become a straight line, the 
hysteresis then vanishing; and, secondly, that the value of 
Poisson's ratio, calculated from observations of the be¬ 
haviour of the fibre under traction and torsion, is about 
1 56, and this high value supports the view that silk Is 
not I so tropic. 

A GRACEFUL tribute to the venerable Japanese botanist, Ito 
Keisukl, Is paid by Mr Botting Hemsley by the establish¬ 
ment of a new genus of the Bixinem under the name Itoa 
Dr Tokutaro Ito, who is associated with hli grandfather 
in the compliment, has followed In the paths of his Illustrious 
ancestor in his systematic contribution entitled ” Plantae 
Sinenses YoshianEB.” 

In 1B94 Carmody published a summary of the 

industrial resources of the Island of Trinidad, and in a small 
pamphlet recently issued he uses this as a basis of com¬ 
parison with the conditions and general trade returns of 
the island for the year 1903-3 The principal export, sugar 
and sugar products, has, of course, decreased considerably, 
but there is a balancing increase in the amount of cacao 
Another important product is that of asphalt, which has 
also steadily Increased in amount. A striking feature of 
the statistics is the rising value of imports from Canada 

The Barbados Agricultural Reportar of November 18 
contains a report of a meeting of the Legislative Council 
of the Island at which it was resolved to offer rewards for 
the destruction of mongooses. With this, it may be hoped, 
we shall soon hear the last of an ill-starred experiment In 
acclimatisation. 

I 

A CIRCULAR has recently been Issued by Messrs. Stejneger 
and Miller, the well-known American naturalists, urging 
the governing body of the Carnegie Institution to undertake 
a thorough and detailed biological survey of the eastern 
Holarctlc region, on the plan followed by Dr. C, H. 
Memam in the United States Despite the gigantic nature 
of this undertaking, It is estimated that It might be com¬ 
pleted within ten yeare. 

Among several other articles In the Journal of the Quekett 
Microscopical Club for November, wa may refer to one by 
Mr. W. H. Harris on the emission of musical notes by 
the hover-flies of the genus Eristalia, and on the habit from 
which they take their name. It appears that the thoracic 
aplracles of these insects carry a couple of crescentic 
chItInouB rods joined by a ligament, eo as to form a bow. 
A large bundle of muKles Is attached to these rods, which 
supports a number of delicate membranes pleated In a com¬ 
plex manner. The air-chamber la kept Inflated by the 
movements of the fly, and the musical notes are appofently 
produced by bringing the pleated edges of the membranes 
close together and expeUlng, by muicular aottoa, the olr 
from the chamber with sufflclent force to set them vlbrartag* 
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'Wb have received from Mr. E. B. Wag’^ett a communi- 
cBtloo with reference to a propoied method of graphically 
indicating the duration of the residence In the British 
Islande of the various members of the bird-fauna On a 
•beet of ruled paper two large dots, an inch apart, are 
marked on four of the ruled lines, the dot on the left in¬ 
dicating New Year's Day, and the one on the right 
December 31. In the case of permanent residents, the two 
dots are connected by a line. Winter visitors are indicated 
by drawing a line half an Inch long on each side of the 
right dot, the eatremltles of these lines being marked above 
by arrow-heads, of which the one on the left points down¬ 
wards, to Indicate a southern migration, while that on the 
right points in the opposite direction, and thus implies a 
northern flight Summer visitors, on the other hand, are 
Indicated by a half-inch line midway between the two dots, 
with arrows on the lower side of the extremities, the direc¬ 
tion of which Indicates the migration Species which merely 
rest for a short time in Great Britain during the spring and 
autumn migrations are indicated by drawing two quarter- 
inch lines some distance on each side of the right dot, with 
an arrow both above and below each to mark the direction 
of the migration ModiHcations of these may be easily drawn 
to indicate residents which build twice, or even thrice, in 
a season, and also resident species building in the spring 
which arc reinforced in autumn by migrants from the north 
for the winter season 

In the January number of the Psychological Review the 
lenth anniversary of the journal will be celebrated by the 
founding of a special literary section, to be published 
monthly, in which fresh, prompt treatment will be given 
<0 the literature of psychology, philosophy, and cognate 
aubjects. 

Mbssrs J. and a. Churchill have now published 
aeparately the second part of “ Elementary Practical 
Chemistry," by Dr. Frank Clowes and Mr. J. B, Cojeman. 
The present publication is divided Into three sections, deal¬ 
ing respectively with qualitative, volumetric, and gravi¬ 
metric analysis. 

Thb Huxley lecture for 1903, by Prof. Karl Pearson, 
F R S., " On the Inheritance of the Mental and Moral 
Characters in Man, and its Comparison with the Inherit- 
<ancs of the Physical Characters," has now been published 
separately by the Anthropological Institute. It will be 
remembered that we published art abstract of Prof Pear¬ 
son’s lecture in our issue for October 22. 

Mr. W C. Fletcher, head master of the Liverpool Insti¬ 
tute, has been appointed to the newiy-established post of 
chief inspector of secondary schools Mr. C. A Buck- 
master, acting senior chief inspector at South Kensington, 
has been appointed chief inspector of schools under the 
branch of the Board of Education which deals with evening 
echools, technology, and higher education in science and 
•art, 

The fourth volume of the " Knowledge Diary and Scien¬ 
tific Handbook " has now been published, and In this 1904 
issue there is much information which will prove of use to 
men of science. Among many interesting contents may be 
-noticed the numerous practical articles, which include one 
by Mr. William Marriott on practical meteorology, and one 
by Mr. Edwin Edser on the optical constants of lens com¬ 
binations^ The tables, too, are abundant and well selected. 

Wb have received a copy of Prof. |tobert Wallace's open¬ 
ing lecturd pf the session on Octobei* 13 to the etudence 
nf the department of agriculture and rural economy et the 
Vnivereity of Edinburgh. The lecture li entitled " Agrt- 
cultura, Live Stock, and Dallying In Argentina," and deale 
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With Prof. Wallace’e observations and Inquiries during his 
recent six months' tour in South America The booklet is 
published by Mestrs. Oliver and Boyd at ninepence. 

The issue of " Who's Who " for 1904 contains above one 
hundred and Afty pages more than that for 1903, and the 
increase In size Indicates the large number of auuitional 
biographies now included. The notable persona whose bio¬ 
graphies ore given are not exclusively British, for par¬ 
ticulars are provided also of American men and women of 
eminence. Messrs A. and C. Black are to be congratulated 
upon the general appearance of the book, and the editor 
upon the excellence of its arrangement. The price of the 
1904 edition is 7s. 6d net 

Many of our readers are acquainted with thoee excellent 
volumes of " Photogrami" (Messrs. Dawbarn and Ward, 
Ltd , London) which have appeared yearly since 1893. 
Tho issue for the present )ear surpasses, if possible, the 
high standard which this publication had reached, and our 
photographic readers will And In these pages much that will 
be of interest As e pictorial and literary record of the 
artistic photographic work of the 3 ear the compilers and 
publishers are to be congratulated, for the volume Is high- 
class in every respect, 

The Arst number, that for November, of the Cenlraf, a 
magazine edited on behalf of the City and Guilds of 
l.ondon Central Technical College Old Students' Associ¬ 
ation by Dr E F. Armstrong and Mr. Maurice Solomon, 
IS an excellent performance. It is attractively produred, 
well illustrated, and interestingly written. There is an in¬ 
structive article on oscillographs by Mr Solomon, a de¬ 
scription of the new electrical laboratories by Mr. Joseph 
Griffin, and an unusually large number of notes concerning 
the work and doings of old students, one section of these 
notes, dealing with chemical research, is conclusive evidence 
that the atmosphere of the Central Technical College ts 
favourable for the development of investigators; and the 
new magazine ^hows that literary as well as scientiAc enter¬ 
prise is encouraged 

In a paper read recently before the Church Society for 
ihe Promotion of Kindness to Animals, the Hon. Chas, S, 
Rolls remarked that at the present time those who 
were seeking to develop motors and motoring were 
experiencing exactly the same opposition from many rural 
communities as Ihe promoters of railways met with earlier. 
Having disposed of many thoughtless and amusing objec¬ 
tions brought against motor vehicles by opponents, he re¬ 
marked that, as regards other objections, It should be 
remembered that the dllAcuUies of noise, vibration, smell, 
and untrustworthlness must eventually be, and are rapidly 
being, overcome. 'Ihia country has, said Mr. Rolls, been 
infested with a host of inferior cars, consequently these 
objections have been more apparent here than they are on 
the Continent or in America The Introduction of the motor¬ 
car will, undoubtedly, constitute the means of better inter¬ 
communication, which has alwajrs been the chief factor of 
civilisation. It will result, too, in the decrease of wear and 
tear on the roads, greater economy of space in the streets, 
and especially a greatly increased cleanliness of the latter. 

Thb additions to the Zoological Society's Gardena during 
the past week include a Brown Capuchin (Cebuj fatuaUue) 
from Guiana, presented by Mr. F. J. Holmes; two Tan- 
Ulus Monkeys {Cercopithecus tanCeliu) from West Africa, 
a Globose Curassow (Crax glohicera) from Central America, 
two Brazilian Tanagera {Ramphocoelus brojfiiiM) from 
Braall, m TyBar's Farrakeet (Fafaiomlf tytleri) from iha 
ABdaman Islands, deposited. 
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OUR ASTRONOMICAL COLUMN. 

The Total Solar Ecupsb of May, 1900,—The report of 
the expedition organiaed by a joint oomniittee of the Royal 
Dublin Society and the Royal Iriih Academy to oburve 
the total lolar eclipse of Ma^, 1900, has just Imn published 
In vol. vlli (series li ) of the Scienltfic TraHMacturns of the 
R^al Dublin Society. 

The Instruments used were chiefly lent by Sir Howard 
Grubb and Mr. W E Wilson, F.R.S , who, with Prof. 
Joly, Dr. A A Rambaut and others, were members of 
the expedition. They Included two calostats and two 
Goronagraphs, one of the latter being of 4 inches aperture 
and 19 feet a Inches focal length, the other of 6 Inches aper¬ 
ture and 7 feet lo} inches focal length, a special spectro- 
Kopic ap^ratua for securing a continuous series of photo¬ 
graphs of the spectrum of the chromosphere was also taken 
The second of the two coronagraphs was used with a 
coloured screen, made by *' fixing ** an ordinary unexposed 
film, and then soaking it in a bath of tartrazine, which 
allowed only the green light about the chief coronal 
radiation to bo photographed The resulting negative, 
which was exposed for eighty seconds, shows considerable 
extension of the outer corona, although the spectroscopic 
observations Indicated that the green corona line was very 
faint during this eclipse 

The spectra were obtained with a kineniatograph 
especially designed by Sir Howard Grubb to take twelve 
plates at the second and twelve at the third contact, in such 
a manner that no Interval occurred between two successive 
mpoiurea. the Idea being to observe whether all the bright 
lines wpeared or disappeared simulraneously, or whether 
some becanip reversed earlier than others as would be ex¬ 
pected if their respective absorptions took place at different 
levels It was found that the lines generally disappeared 
‘ uu L shown on the original spectrum, 

although there were several exceptions to this rule, notably 

^ ^ disappeared 

•arlier than other lines of the same orig-lnal Intensity These 

nan«"n? 1.1 “"“'J'*'”' ‘“M* which atcom- 

panira Dr. Rambaut s discussion of the spectra The wave- 

Ihl? Bwen In this table seem less determinate 

tnan those which have been previously published by other 
observers. Several plates showing reproductions of the 

W^"e“v *’and°^f®?t"’ ****" discussed by Mr 

W^ey. and of the spectra are given at the end of the 
paper 

•'y Denning, published 
in the December number of the BulleUn dc la ^idid a^- 
nomiquo do France, records the appearance ^Xd-hto 

Md IT." H," ‘*** **“y On May 

hu.‘«n ?k Major was dark and sharply defined 

-■ * date a brilliant region appeared over its 

®" M*y « ‘h“ regtoTwas very 
faint and ill-defin^, although other features usually leu 
P'niniy leen Mr Denning deJc?‘bp' Ihl 
i^on as appearing to be covered by strongly rellitlna 
which were not dense enough to hide^ comuletely 
the surface, but were sufficiently dewe to give uTmore 
luminous and less definite appearance On Kay s« and « 

C.mm*"f**‘* “"5 y" ®*'**>^«* ‘o ihe north o^ t^e Mare 
Cimmerlum, and during the lattpr nart «f th* mAn*k 

Smls*Malo^’'“^7h'’'1 “'“"‘Tc**’® ""rtOern ed|e 
Sn n, **""»*»•*"«* »n the eaitera edge, ™,h ^ 

regions on tho later dates, and he ronn^l tlu 

Mo south-east from the eastern edge of the Lunm Laeus an 
hl?^oh' "’•*•?'** ’’y, Mr. Denning, and, on uuly^g 
”**’ **® ■rrlves Bt the conclusion that eeii 
P«*«it themrolvea in the details of several 

toSZISrJirlllT’ ™"y •*>«" may be only 

***”P®**^ ■™ due to atmospheric causes ^ 

As regards the question of Martlsn csnals, Mr. Denning 
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stales that there 11 no doubt ai to the objective reality of 
the Bir«aked and striated appearanco of the northern hemi¬ 
sphere, and to him the canals appear not as straight and 
narrow lines, but as currents of dark material with frequenl 
condensations having the appearance of a natural rather 
than an artiflcla] origin. 


SEISMOLOGICAL NOTES 


'PHE fourteenth number of the Pubhcafioiu in European 
^ languages issued by the Earthquake Investigation 
Committee of Japan is entirely dproted to a profusely Illus¬ 
trated paper on the modulus of rigidity of rocks, by Mr S. 
Kusakabe Ihe experiments, which are a continuation of 
investigations made by Prof. H Nagaoka on the elastic 
constants of rocks, relate entirely to torsion, and show* 
amongst other things, that even for very small strains 
Hooke's law does not hold, that in tho relationship of 
stress to strain, or twisting couple to twist produced, rocks 
exhibit a marked hysUtBsis, and that the modulus of 
rigidity of a rock in Its virgin state is greater than is usually 
Buppo^ Inferences to be drawn from these imporiant 
investigations (in which stresses are applied slowly) are 
that waves ol small amplitude are propagated with 
a higher speed than those with a large amplitude 
(increase an amplitude ten times and the velocity i» 
reduced to half or one-third), also m a strained medium, 
as for example, along a mountain chain, velocity Is some¬ 
what Increased, In view of the first of these Inferences, 
Mr. Kusakabe does not see the necessity to assume that the 
tremors of an earthquake follow paths different from that of 
the large waves or shocks Whether we agree or disagree- 
with this suggestion, we can congratulate the author on 
hii important memoir, which is a new leaf in selsmo- 
metnraJ researrh 

Amongst other recent publications relating to earthquakes 
we have before us Nos 13 and 14 of the new genes of Afifleil- 
uiigen issued by the commission appointed by the Vienna 
Acadenw of Sciences for seismological investigations 

The first of these, by Dr. K Hoernes, gives an account 
of the earthquake which, on July 5, 190a, resulted in con¬ 
siderable destruction along a line to the east of Saloniki, 
and fairly parallel with the Vardar River This is a fault 
line along which there are hot and other springs From 
the f.^ct that these became muddy, altered In temperature 
and in volume, whilst new springs were created, as at 
Guvezne, the inference Is that the earthquake was accom¬ 
panied by subterranean rearrangements of strata. A dis¬ 
cussion of the movements along this and other fault lines 
in Macedonia, and of changes in level which are apparently 
121 progress at Ssloniki and Its neighbourhood, leads to the 
conclusion that hypogenic geological processes have in this 
part of the world a mark^ activity. 

The second communication, from Prof Dr. W Ldska, Is 
on the determination of the distance of earthquake origins 
from observing stations by means of seismograms That 
tho differences in time between the arrival of various phases 
of earthquake motion vary with the distance an earth¬ 
quake has travelled la a fact which has received application 
for many years. In the reports of the Seismological Investi¬ 
gation Committee of the Dntish Association (1900 and 1900), 
by means of curves the relationship between the time 
intervals and distances is expressed geometrically. Dr. 
lAaka gives similar information by means of tables From 
observations made at three stations he alao gives equatlona 
the solution of which leads to the determination of a lati¬ 
tude and longitude for an epicentnim. In the British 
Association report for 1900 simpler and more certain aolu- 
tlons ere given Cor the same problem. 

In No. 15 of the same PuDheahons Dr Eduard Maielle 
gives the results of his Investlgatlona respecting the con¬ 
nection between mlcroeeUmical pendulum movements, the 
wind, barometric pressure, the state of the ocean, and other 
natural phenomena. The results ac which the author 
arrives conArm the results from similar analyses made many 
years ago In Japan, and to be found in tho TraniachoaM of 
Che Seiamologicd Society of that country and In the rapoita 
of the British Aaaoclatlon. We are told that It la dinoilt to 
And a direct connection between tresnora and atmospheric 
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prenun. Tremors occur most frequently, but by no mean* 
a1myS| with marked changes In pressure An observation 
more novel in Ite character is that days when pendulums 
ware much disturbed In Trieste coincided with correspond¬ 
ing disturbances in Strassburg. It is apparently taken for 
granted that the tremors recorded have a seismic origin< 

In No 16 Dr J. Knctt oubllshes a list of 507 shocks which 
were recorded between February 13 and May 6 In north¬ 
west Bohemia, which he follows In No. 18 by an account of 
an earthquake which on November a6, 190a, disturbed the 
same country 

No. 17, by Adolf Faldiga, la a lengthy description of 
the earthquake which, on July a, 1898, created considerable 
destruction on the coest of Dalmatia, the vibrations from 
which reached Great Britain. It Is largely of local Interest 

In Nos a and 3 of vol. lx of the BoIIelmo Della SocieM 
5 /aino|oj^ica JCaliana, the well-known earthquake register 
published by this body is brought up to March 5, 190a 
This Is supplemented by two papers In No. a Dr A 
Ricco adds to the knowledge we possess respecting the 
crater of Etna, and changes whlth are taking place in the 
same On August 33, 1900, the Interior of the crater was 
described and photographed Its depth was then 38a m 
On July ai, 1903, it was again photographed, and its depth 
was found to be 490 m The supplementary contribution 
to No. 3, by S. Costanzo, is on the relationship or want 
of relationship between the wind and tromometrlc move¬ 
ments The author apparently holds with Bertelli and 
others that the pendulum movements have an endogenous 
origin, and are not produced by the wind, but that they 1 
accompany, precede, or follow falls in barometric pressure 
Dr. Agamrnnone regards the movements in question as 
being in great measure influenced by the wind Our own 
expel lencp, which is detailed in the TtansacUons of the 
Seismulogical Society of Japan, reports to the British 
Association, and in other works. Is that vertical or hori¬ 
zontal pendulums, chemical balances, and like apparatus 
are set in movement when there is a marked fall in baro¬ 
metric pressure, a steep barometric gradient, or a marked 
fall In temperature, the movements more frequently occur 
during the night and In winter than during the day and 
In summer, ond they may or may not occur with heavy 
galea. Instruments in a close atmosphere, as, for example, 
in a cellar, are more likely to be disturbed than similar 
installations in a well ventilated or even draughty room 
Burning a lamp or a gas jet in a room frequently brings 
so-i ailed mlcroscismic storms to an end, and what occurs 
and creates annoyance in one room may not be observed in 
a neighbouring apartment. 

In vol 11 of the reports of the Mathematical-Physical 
Society of Tokio, amongst forty-seven papers which for 
most part are mathematical we find five by Dr F. 1 
Omorl and one by Mr. A. Imamura which relate to selsmo- , 
logy The former of these contributions may, to a largo 
extent, be regarded as epitomised reproductions of papers 
previously published by the lokio Earthquake Investigation 
Committee, which we have already ndtired (Naturb, 
April 30, July 9, 1903) In a note on the seismograms of dis¬ 
tant earthquakes. Dr. Omorl tells us that the motion con¬ 
sists of a series of different epochs, in each of which the 
period remains essentially constant, while the amplitude, on I 
the whole, is also constant, extppt for the occurrence of maxi¬ 
mum and minimum groups ” In a table we find ten groups, 
in which the periods vary between i oa and 66 second 
After discussing the amplitudes and durations of these 
various phases, it Is shown that the arcual velocities vary 
between g and 11 3 km. per second; as the result of more 
accurate work, this last quantity is now raised, to 14 1 km 
per second. One argument In favour of the suppositiOD 
that the preliminary tremors and other phases of earthquake 
motion follow arcual paths Is that the durations of these 
successive phases ore proportional to the arcual distances 
they have travelled, and these durations are approximately 
equal to each other. The speeds for certain earthquakes 
were determined by dividing the difference of the distances 
Tokio and certain European stations from an origin by 
the difference of Che times of the arrivql of seismic waves 
In Tokio- and Europe This, It muot be observed, involves 
the Idea Chat the velocity of preliminary tremors on aliort 
paths Qt on long paths is equal. Lastly, it Is assumed that 
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each phosa recorded at a distant station originated simul¬ 
taneously at the earthquake origin. 

The resulia Co which we are led by assumptions of this 
nature are well Illustrated In the paper, " Notes on Milne 
Horizontal Pendulum Seismograms,'^ by Mr. A Imamura. 
In this paper records of the Guatemala earthquake of April 
19 1903, as published in circular No 6 by the Sclsmological 
Investigation Committee of the British Association, are 
analyst One result is to shoW'" that the preliminary 
tremors had an arcual velocity of r5 6, whilst the eighth 
phase of motion hud only a velocity of a 1 km. per second. 
These determinations, amongst other things, depend upon 
Che time at which this earthquake originate, which Mr. 
Horkstroh, In Guatemala, gives as 2 ay a.m. G.M.T. This, 
It must ^ observed, apparently depends upon a single observ- 
dtion iiiadn at some distance from the epicentre As being 
more probably torrerC, Mr. Imamura adopts a a6 a m as 
the time of origin. Curiously enough, the deternunation of 
the exact time at which this particular disturbance took 
place became a matter Co be considered by the law. At or 
about the time of the earthquake a certain block of build¬ 
ings insured against fire, but not, as was stipulated in the 
policy, against fire occasioned by an earthquake, was 
burned down. The owners of thf block ilajmcd that the 
destruction was occasioned by the overturning of a lamp 
immediately before the earthquake, and if this were the 
case, the loss naturally fell upon the insurance company. 
'Ihe result was that a careful inquiry was instituted to 
determine the time when Quezalten.ingo and other cilies 
were wrecked, and, so far as the writer knows, the time 
given for this occurrence was ah aim or ah. aam , which 
IS a time that falls in line with what we know of earthquake 
speeds, and the times at which this eorChquake was recorded 
at stations cooperating with the British Association in North 
America and round the Atlantic. If this latter time is fairly 
correct, and we therefore add 4 or 5 minutes to the time 
ordinates given by Mr Imamura, we see that the times for 
transit of the first phase of earthqu.ike motion are not pro¬ 
portional to arcual distances The speed over short paths 
IS less than it Is over Jong paths WhSn we look at phase 
8, whieh occurs about twenty minutes after the maximum, 
and see the many phases wfiich follow, we do not see the 
reason why the transit velocity of phase 9, or even of phase 
JO, should not have been considered 

Following the maximum, 119 an earthquake dies there is 
almost invariably a senes of fairly rhythmirai impulses 
which gradually grow less in amplitude These are separ¬ 
ated by intervals of from two to five minutes, and may 
extend over two or three hours Inasmuch as these 
phenomena may be observed equally well near to an earth¬ 
quake origin as nt a distance from the same, it would be 
unreasonable to suppose that if we were at a short distance 
from Q centrum the movements last recorded there had 
been two or three hours longer on their journey than those 
first recorded In rocky materials waves of small ampli¬ 
tude may travel more quickly than those of lai^cr ampli¬ 
tudes , in an earthquake there may be ripples due to surface 
tension together with the more prunouncpii ramprcssional, 
distortlonal, and gravitational waves, all of which may 
originate at practically the same time, but if we consider 
this to be the case for Ihe followers of the main portion 
of a seismic disturbance, wu are led lo conclusions apparently 
unacceptable. The fairly uniform rime spacing between the 
expiring efforts of an earthejuake as recorded at a distance 
from an origin or near to tho same, rather than leading 
to the conclusion that paths are arcual, suggests a rhyih- 
mical aeries of surgings possibly due to Interferences or 
reflections ot or near a cent rum A collapse takes place 
and a mass Is laumhed upon snme substratum. Each has 
Its natural period, .ind when these loinc Ide, It seems passible 
that at approHirnately equhlly spaced intervals a more 
vigorous set of waves starts out and adds to the train of 
Its predecessors 

The first response to the primary disturbance may be the 
well-known Vn Katihi, or return shaking, whilst ita^ 
followers, which die down rapidly In amplitude, like the 
swinging of a damped pendulum, resemble a family series, 
children with children’s children decreasing in vigour, not 
born simultaneously, bi|t sucLessively 

The general criticisms on the behaviour of the Milne 
horizontal*pendu]um are made without any reference to the 
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object for which it wai iiutalled, which wi^ to determine 
the cimee at which various phases of motion ore recorded ” 
(see British Association Reports, 1807, p 130 Copy of a 
circular sent to foreign Governments and colonies) This 
it does, and a little more. If an observer desires to have 
an open diagram, he must employ clockwork to drive the 
record receMnp surface at a higher speed, whilst a longer 
period than the one usually employed can be obtained by 
Bd]uBtment. It must, however, be remembered that the 
period obtained at one station may, on account of the 
wandering of the pendulum and ** tremors," be unpractical 
at another, and that difference In adjustment at different 
stations destroys uniformity, Althougn with the object of 
stimulating further research we have criticised certain 
portions 01 the work before us, the bulk of it commands the 
admiration and thanks of all seismologists 


IHE GILBERT TERCEmERAR\, 

'T'HE tenth of this month was the three hundredth anni- 
^ versary of the death of Dr William Gilbert, the cele¬ 
brated Elizabethan philosopher who laid the foundations of 
the science of electricity. The occasion was celebrated on 
Ihursday, December 10, at the meeting of the Institution 
of Electrical Engineers by the presentation of a picture by 
the Institution to the town of Colchester, in wnich place 
Gilbert was bom and died The picture was painted by 
Mr Ackland Hood, it Is a fine historical painting repre- | 
seating Dr. Gilbert showing bis electrical eaperlments to 
Queen Elizabeth 

The proceedings were opened by the president of the 
Institution with a short speech Prof 5 P Thompson 
then gave a brief address, in which he outlined Gilbert's 
Ufa and hli contributions to science Gilbert was born in 
Colchester in 1(44, and was educated at the school there 
and subsequently at 5t John's College, Cambridge, at 
which he b^ame mathematical examiner and senior bursar 
He took the degree of M D In 1569, and rapidly advanced 
In the profession, becoming In 1599 president of the Royal 
College of Physicians, and a year later physician to the 
Queen. He died at Colchester on December 10, 1(103, and 
was burled there In the Church of Holy Trinity Eminent 
as he was as a physician, his claim to immorlality rests 
not on his work in medicine, but on hm pioneering Investi¬ 
gation In the then almost non-existlng sciences of magnetism 
and flecinclty To him we owe the science of terrestrial 
magnetism; by numerous and careful experiments upon the 
loadstone he discovered many of the most important prin¬ 
ciples of magnetism, such as the existence of a magnetic 
field—an " orbe of virtue "—around the magnet, the screen¬ 
ing effect of Iron, and the destroying effect of heat. From 
experiments on a globular loadstone he was able to evolve 
the theory that the earth is Itself a great magnet Thus 
many years before Bacon, who Is usually regarded as the 
father of the ^ inductive method, Gilbert was using this 
method with signal success 

Gilbert's contributions to electricity are contained in the 
second chapter of Book 11 of the celebrated " De Magnete " 
He showed that not amber alone, but many other bodies, 
which he put in a class called electrics^ can attract solid 
bodies when rubbod, that they attract everything, not 
merely straws or chaff, that damp weather hinders the 
electrification; and that a flame destroys it, as well as many 
other important facts which are now the fundamental prin¬ 
ciples of the science He Invented the electroscope, and 
discovered that the force of attraction is in a straight line 
towards the electnlied body From these simple be^nnings 
has been gradually evolved in 300 years the immense 
structure of pure and applied electricity. 

The Mayor of Colchester thanked the Institution for its 
gift in a brief and humorous speech. Amongst many other 
distinguished men present at the meeting were bir W. 
Huggins, president of the Royal Society; Sir Dyce Duck¬ 
worth, treasurer of the Royal College of Physicians, an 
office twice held by Dr Gilbert, Prof. J- tparmor, represent¬ 
ing St John's Qillege, Cambridge; the Mavor or West- 
muister; and Mr. Adilond Ho^, the painter of the 
picture 
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AGRICULTURAL NOTES. 

THE third report on the Woburn Experiamtnl Frul* 

^ Fnrm, recently leiued by the Duke of Bedford nod Mr. 
Spencer Pickering, F.R S., le devoM to n dlecuirion 
the effecte of grace on apple treee. In prevloua reporte I* 
wee ehown that graiiei prova moit Injurloui to young 
apple trees, and the experiments described here were de¬ 
signed to throw light on the causes of injury. Up to (he 

E resent time the cause, or causes, have not been discoverMp. 

ut the experimenters have made considerable progress, for 
they have shown that their first suspicions were unfounded- 
Grasses might reasonably be expected to Injure young fnill 
trees by interfering with their air, or water, or food supply^ 
but the careful experiments recorded in the report indicate 
that interference with air, water, and food has ^ 

nothing to do with the question, and that the injury ' must. 
In all probability, be attributed to the action of some pro¬ 
duct, direct or indirect, of grass growth which exercises an 
actively poisonous effect on the roots of the tree Thla 
conclusion is based partly on the negative evidence of the 
experiments, in which the supplies oT food, air, and water 
were controlled, and partly on the appearance of the treea 
grown in grass These trees were always very sharply 
marked off from the others by peculiar tints of leaf and 
fruit, quite unlike those due to starvation, and produced 
obviously by some unhealthy condition of soil. The effecta 
of grass on apple trees have been studied only on the 
ehallow clay soil of the Woburn Fruit Farm and on a clay 
soil at Harpenden, and it is possible, as the experimentera 
are careful to point out, that on a richer soil, and in a 
different climate, grass might not prove injurious, but the 
Woburn experiments clearly indicate that horticultunito 
should avoid planting apples in grass, unless there la 
local evidence that grass does not Injure the young trees 
In their work on apple trees the Duke of Buford and Mr- 
Pickenng are dealing with a special and well-marked case 
of B general problem of great Interest to agcicultunsti— 
the effects of crops and of crop residues on the quality of 
soil. Every observant cultivator knows that land may gei 
" sick" or " over-cropped " when a plant is grown loo 
often, and he also finds that certain plants " exhaust" the 
soil in a peculiar degree for certain other plants. He haa 
been told that this is a “ food " or a " special food " ques 
tion, and that interference with the air, food, and water 
supply explains all the ills which plants may suffer from 
competition with their fellows. At the same time, he doea 
not feel satisfied that such phenomena as the disappearance- 
of clover from land, or the effects of rye-grass on wheat ^ 
are due to straightforward competition, and the " poison 
theory of the Woburn experimenters will arrest his atten¬ 
tion. Seventy years ago agriculturists were discussing 
De Candolle's " excretory theory," and found In it the chief 
explanation of the benefits due to a rotation of crops, when 
the theory was abandoned the facts from which It originated 
were forgotten, and In connection with the effects oT grasa 
roots on apple trees the following sentence from De Can¬ 
dolle is worth lecallingThus we know that the 
thistle Is injurious to oats, the Euphorbia and Scabiosa to- 
flax, the beiuhna to the carrot, the Engeron acre and 
tares to wheat, &c." Though the plant does not " excrete, 
li may readily Influence the character and condition of the 
soil either directly by the decomposition of its roots, or 
Indirectly through Its effect on soli organisms, and the 
Woburn experiments, which deal with this subject, will be 
closely followed 

In a paper entitled " Recherches sur la Synthto des Sub¬ 
stances AJbumlnoides par les Vdgdtaux," MM Laurent and 
Marchal, of the State Agricultural Institute, Gembloux, 

f ^lve a useful rdsumd of the sources of nitrogen to plants, 
n doing so they point out that during the latter half of 
the nineteenth century there was a tendency to overlook 
the Importance of ammonlacal compounds, and to regard 
nitrates as the only sources of nitrogen to the higher 
plants. While nitrates are of chief Importance, there are 
many plants, even colonies of plants, such as forest trees- 
and the vegetation of morthes, that must depend largely qr 
entirely on compounds of ammonia for the supply of 
nitrogen. The authors describe experiments oit creis, white' 
mustard, chicory, asparagus, white melJlot, Pirslaii lllac^ 
and tobacco, and among other oonduriona otate that sun* 
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lifht U iim oiMij far th« ^nthodi of allminlnoldi In the 
Uffbtr (roen pfonti, and mbaUy In all men plonto, buc 
anudw ore produood In limltod qMantlriet In dorknoM 
■uoA In ports of the plants which contain no chlorophyll. 
The lower plants devoid of chlorophyll can manufacture 
olbumlnolds In darkness, the necessary energv In this cose 
being derived Tnun the decomposition ot organic compounds 
The twenty-third volume of the AgricuHufal Journal of the 
Cape of Good Hope is now being published in monthly parts 
by the Department of Agriculture, Cape Town Though 
not new, the journal has recently altered and Improved Its 
-form, and this sixpenny monthly may be commended to the 
notice of all who are Interested In the agriculture of South 
Africa. Prospective settlers would find many useful hints 
in It, for by means of editorial notes, special articles, and 
correspondence the Journal gives a clear presentation of the 
condition of the various farming Industries of Cape Colony. 
Diseases of live stock are very common in the colony, and 
young men preparing for life on a South African farm 
should endeavour to gain some knowledge of veterinary 
h)giene before nlng abroad 'Ihe Journal usually devotes 
one or two articles In each number to veterinary subjects 
and the ailments of stock bulk largely in the correspondence 
columns. A correspondent from Aliwal North, writing in 
the October number, makes an observation which is in¬ 
teresting in vipw of the importance of ticks as carriers of 
disease germs He reports that he had a flock 6f goats 
badly infected, but " happened to drop on a cure In the 
shape of wild garlic. He gave the affected animals a small 
quantity; the ticks were not killed, but they dropped off 
the goats, and no further loss was sulfered. Next year, 
when the tick season came round, the goats escaped Injury 
Regulations for the purpose of preventing the Import¬ 
ation of plant pests have been in force in Cape Colony for 
a number of years, but experience has shown greater caution 
to be necessary, and after January 1, 1904, new and 
stringent regulations will come into force With the view 
of preventing inconvenience and loss to exporters, wide 
publication has been given to the altered regulations. The 
following points are of special interest to horticulturists — 
(i) All plants or parts of plants not grown in South Africa 
must in future be sent to Cape Colony by sea Imported 
plants must not be sent overland from other colonies. (2) 
Certain plants are absolutely prohibited, as, for example, 
stone-fruits from the U S.A and Canada, and peaches from 
any foreign country (3) Permits are granted for the Im¬ 
portation of small quantities of fruit trees from most 
countries, so that stocks of new varieties may be worked 
up In the colony (4) Plants will be examined on landing 
by B competent officer, thus niinimisin^ the risk of import¬ 
ing pests. Trees and woody plants will be fumigated, the 
expense of fumigation being borne by the consignee. Any 
plants or parts of plants on which the examining oflicer 
finds a apecially dangerous pest will be destroyed without 
delay. 

BUDDHISMS 

'T'HE appearance of the first number of a new quarterly 
^ magazine entitled Buddhism is an event of some 
significance, for it argues that the modern tendency of 
western inquiry into the ethks of this ancient eastern faith 
Is sufficiently active to justify a commercial venture 
The object ol the review is stated to be, first, to set before 
the world the true principles of the Buddhist religion, 
sefxmdlv, to promote certain humanitarian activities en¬ 
joined by Buddhist precept; and, thirdly, to unite, “ as by 
a common bond of mutual Interest and brotherhood, the 
many aaaociations with Buddhlat alma which now exist 
Theae objects are well sustained In the Initial number of 
the review. It opens, most appropriately, with a poem by 
Sir Edwin Arnold, whose " Light of Asia " has probably 
done more to popularise Buddhiam In tba wait than any 
literary effort hitherto known. It continues with a seriea 
of Mays bf Buddhist writers. In which the doctrinoa of 
Buddhiam ara explained and advocated with much earndst- 
ness, and, on the whole, with an Intelligent appreciation 
of the UmltaHoni of ordinary human undevstandlng; and It 
Includea notea and references which eufficlently prove what 

* Budikigm, la lllosMad Qiurtsify Rsrin. (Printed ud paUbbedtbr 
^ Intweadsaal Boddhkt Sddsty by Ihe Hantaeweddr TdSSog Weriu, 
■eniosit^ Bome.) 
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an active agency in the practical world Buddhism is be¬ 
coming Amongst the notes Is an invitatioa to western 
atudenu to Join the great brotherhood of the Yellow RoIm, 
with a very explicit atatement of the condltlona under which 
candidates will be accepted, ** Bhlkkus of occidental 
nationalities " are first Invited, " who in due time would 
be able to return to their own oountnea, there to spread the 
knowledge of Buddhism "—In short, missionaries. Amongst 
these Bhlkkus there may be soma who may be willing to 
take the Kobe, but they are candidly warn^ that the con¬ 
ditions of life in the order are “ somewhat severe for 
occidentals." 

All this IS practical busJneu, and it leaves an impression 
that the review fills a space in the ranks of modern Oriental 
literature which is distinctly open to enterprise 

The article on the " Faith of the Future,” coupled with 
that on '* Nibbana " (Nirvana), is a clear and Intelligible 
exposition of the gospel of law and self-culture inculcated 
by Buddhism, and is, perhaps, a clearer analysis of the 
final conditions of nebulous existence which crowns and 
completes the strenuous life of the Buddhist than can be 
found in most theological treatises on the Christian's here¬ 
after Based on the unsafe assumption that the " de¬ 
structive fire of science ” has annihilated revealed religion, 
It offers the alternative of the old world ethical system 
which IB not founded on revelation at all—" the system of 
ontology founded on reason rather than belief''—which 
advocates the culture of the highest faculties of the mind, 
and teaches man that, avoiding all vain speculations about 
God and the soul, or his future self-conscious identity, he 
should concentrate his attention on existence as he finds it, 
and learn that all evil springs, not from the life without, 
but from the heart within, Its cravings and its desires 
"Ihe attainment of true and lasting happiness is for him 
alone who from his own being shall eradicate the CauM of 
Sorrow, shall free his heart from all this grasping at straws 
in life’s fierce waters, and from all this thirst after Its 
false salt waves. And the way in which thla may be done 
IS Truth the Fourth,” &c 

The writer of the essay would do well to avoid over¬ 
stating his case. It Is not the fact that Buddhiam has done 
hiore towards civilising the world than any other religion, 
nor can the proposition be unconditionally accepted that it 
has added more towards increasing the great sum of human 
happiness and peace than any other, for it Is an Indispu¬ 
table fact that in this imperfect world (so slowly developing 
towards more perfect ends through the agency, not of one, 
but of all reasonable religions) war has, after all, been the 
great civilising agent, the cleansing and purifying princlplo 
which has age after age reconstructed higher forms of 
civilised existence on the ashes of destroyed communities. 
And war is wholly and absolutely obnoxious to Buddhist 
principles As for the peaceful and happy conditions of 
such nations of the world as still recognise the gentle rule 
of the Buddhist priest, we may still be open to serious 
doubt. The Burmese, truly, are a light-hearted race—but 
is this due to self-culture, or environment? In Ceylon, alas I 
virulent family dissensions ending in crime are (or were but 
a few years ago) peculiarly frequent. 

It If, however, impossible to do more than note the general 
character of the review. It is well written (there are two 
delightfully descriptive artlclet^on '* 'Ihe Woman of Burma " 
and the " Shatfow of the Shwe Dagon "), well printed, 
and well illustrated, and will do much to ramiliarlse the 
European reader with the active principles of an eastern 
faith which is older than Christianity, and is professed 
by 500 milljons of hJs human contemporaries. In the 
modern world of free thought and toleration such 1 
magazine as this should be welcome, and It would not be 
surprising if it attained a wide circulation. 

TECHNICAL EDUCATION IN GERMANY, 
'T'HE excellence of the German ayatem of higher scientific 
^ and technical education haz been referrd to In many 
arCidea which have already appeared in NanniB, and the 
lavish endowment by the State in Germany of the institu¬ 
tions In which the education Is given was dealt with In our 
Issue for March la (vol Ixvil p 433).- We are glad to find 
that public attention la being again directed to the same sub¬ 
ject by Ihe Timest and that an eahauitivs comparison 
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bftnrcen iJie supply of technlcsl education In this country and 
In Germany was made in a valuable article which appeared 
io the Isiue of that journal of November 9 

Most of the English technical schools have, says the 
writer In the Tunes, for their principal object the teaching 
of actual industries In Grrmany, on the other hand, the 
term has comp to be associated more and more with pure 
knowledge, and is now LOininonly reserved for those 
advancea academics which teach the scienLO underlying in¬ 
dustries, but not the industries themselves What wc 
generally i all technical schools are in Germany called 
" Faihsthulen," or Gcwerbcschulcn, lhat is, *' trade 
schools," which fall into two main groups The hrst group 
provides instruction for apprentices in the hand trades and 
for artisans, and may bp called " lower trade schools." Jhe 
second -^roup is large and of great direct importance to the 
manufacturing industries. The technical schools " in our 
large manufacturing towns correspond most nearly to these 
institutions, which may be called ‘ higher trade schools " 
Then above these is the highest class, namely, the " technical 
high schools," which do not correspond to any of our 
educational Institutions lliis classification gives a clear 
view of the special educational provision for industrial life 
in three broad divisions —(1) ordinary workmen, (a) those 
above the grade of workmen from foremen to manu¬ 
facturers , (3) the high scientific experts, consultants, and 
innovators 

'Ihe mam differences between the higher trade schools 
and the corresponding English technical schools are two— 
they are more specialised, and are chieliy intended for 
and used by superior students. There is some provision for 
workmen, but, as a rule, comparatiiely little advantage is 
taken of it. The classes proper are held In the day, and 
cannot be attended by men at work, those thronged evening 
lecture-rooms and laboratories filled with young fellows out 
of the factories and workshops which may be seen in any 
large manufacturing town in England are almost unknown 
in Germany. 'Ihe real meaning of this is that the English 
schools cater for students m a lower rank of life and teach 
a much larger number of subjects Ihe German schools of 
this class, on the contrary, are quite clearly diflTerentiuted 
Thev are not quite so restricted as the description applied 
Co them suggests The " weaving " schools, for instance, 
generally embrace all the mam textile processes But they 
are strictly devoted to some special branch of industry, and 
their mam function is to enable students, who are to occupy 
superior positions, to .acquire a thorough mastery of the 
skilled processes Our own textile schools do excellent 
work, and, so far as affording opportunities to the working 
classes IS concerned, they do far more than (he German 
ones, but they do not command the same superior material. 
Ihe reason for this is that there Is not yet the same induce¬ 
ment to young men who have had a superior liberal educa¬ 
tion to take up the career of manufacturers' expert. This 
fact IS really at the botloin of the question of scientific 
education Given the demand, the supply will follow The 
lesson to be learnt from Germany is to make industriaL 
science a saffiLKiiiU attractive career for those who liave 
received a supmor genera] education, and particularly a 
full classical one Ihc Germans have no belief in the 
American plan ol teaching trades wholly m schools ^Vlth 
regard to finances, these schools are supported by fees, 
endowments, municipal and State grants, but the general 
tendency is towards more and more State support and State 
control. 

The technical high schools, of which there are nine, 
with two more in preparation, represent a further step. As 
the superior grade of trode schools has been developed from 
a lower, so the high schools have been developed from trade 
schools to meet still higher requirements. They have the 
status of universities, are self-governing, and do for the 
Industrial professions what the universities do for the learned 
professions—that Is, Impart the highest training in those 
principles which form the theoretical groundwork of 
practico. The technical high schools do not supersede or 
overlap the universities thev supplenient them. 

The technical high schools have no uniform curriculum, 
but all of them teach architecture, civil and medionlcal 
ergineering, chemistry, mathematics, and physical science. 
EoceptloiiaT subjects ore naval architecture (Bwlln), mining 
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(Aachen), forestry (Stuttgart), agriculture (Munich). Phar¬ 
macy is taught at Brunswick, Karlsruhe, and Stuttgart, and 
at the last there Is a railway, post, and telegraph course. 
Previous practical knowledge Is generally required, as In 
the trade schools, and more rigidly insisted on The hM 
school IB even less than the trade school a substitute ror 
apprenticeship 

The two really important departments of the technical 
high schools are chemistry and electrical engineering. It 
is Impossible to exaggerate the importance 01 the first; It 
enters into every branch of manufacture, and becomes more 
potent every day ^t the high school teaching and experi¬ 
ment arc pushed to the furthest theoretical limits, and the 
value to Germany is Incalculable Her chemical industries 
are reckoned to bring m fifty millions a year, but the appli¬ 
cation of chemical knowledge goes far beyond chat and 
extends into a thousand channels. Nor can any man tell 
what it may bring forth to-morrow This is the great 
lesson In industrial science that the high school has to teach. 
But It must not be forgotten that chemistry can be, and is, 
equally well taught at the universities So, too, electrical 
engineering, which has also been of Immense value to 
Germany, but her rapid industrial advance In that line, 
comparM with ourselves, Is due less to superior knowledge 
than to the gratuitous retardation of the home industry by 
Government regulations. 


SOCIETIES AND ACADEMIES. 

London 

Physical Society, December 11.—Mr. James Swinburne, 
vice-president, in the chair —A method of mechanically re¬ 
inforcing sounds, by the Rev T C. Pertwr. If a tuning- 
fork be sounded and placed in a flame, there is a very marked 
reinforcement of the sound. This is proved not to be due 
to resonance in the ordinary sense, but to the change from 
continuous to intermittent combustion In certain circum¬ 
stances the impulses given to the air external to the flame, 
by the waves of burning gas, are more forcible than those 
given the unaided sounding body. Thus a new way of 
rcinforting the sounds given by a vibrating bfKly 11 found, 
and the rest of the paper demonstrates this for the phono¬ 
graph, a flame being used instead of the ordinary trumpet. 
Coal-gas and air are brought by tubes into the chamber 
of the " rcprodiirrr '' and thence to a jet, where they are 
burnt 'I'hc vibrations of the reproducer are thus impressed 
on tho issuing gas and air, which burn synchronously with 
them, the sounds thus emitted being easily heard over a 
large room In practice it is found best to spread out the 
flame by a second jet of air, or of mixed air and gas, placed 
close to the first jet and at right angles to it The author 
describes the nature and quality of the sounds emitted by 
tho flame, and the modifications of these which may be 
produced —The Sininmnce-Abady " flicker " photometer, by 
Messrs Slmmanew and Atady. '1 he principle of the 
flicker photometer, discovered by Prof. O. N. Rood ten 
years ago, has frequently been remarked on, but attempts 
to design a trustworthy apparatus depending upon this 
priniiple have hitherto been unsuccessful Ihe authors, 
guided by the following rules, have designed a photometer 
which is capable of balancing and comparing the most 
violently contracted tints.—^The Jight-e/fects must be in 
juxlapositlon without any apparent division line, and must 
move, oscillate, or rotate so that the point of juncture of 
the rays of the two lights passes and returns entirely across 
the vision field. Any hiatus, or longer exhibition of one 
light than the other, biases the result The observation 
surfaces, or surfaces upon which Che light rays fall, must 
be at exactly the same dietance from the eye, at exactly 
the same angle in relation to the line of sight, and must 
be of pure white, such as is afforded, for example, by a 
clean chalk, plaster of Paris, magnesium carbonate, or 
barium sulphate; any tint affects the accuracy of the result. 
The observation surfaces mutt also themselves la turn 
occupy Ihe field of vision; an apparent movement or optlc^ 
illusion does not afford accurate reBulte.~Mr. Hollo 
Appioymrd exhibited a “ conductometer " the theory and 
mechanical details of which are fuliv deeciibed in As Pro- 
cesdfngi of the Institution of Civil Englneera, vol. cllv., 
seselon 1903-3, part Iv.—Prof. L. R. WHbopforM exhibited 
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a model to illustrate variouB properties of wave*>motlon 
The model coneistB of a eeneg of dtbbs balls suspended in 
a line by spiral springs and capable of transverse or up 
and down motion. The bolls can be set In vibration by 
raleasinR them from extreme positions by means of triggers, 
one set of triggers LOntrulling the up and down motion, and 
another set the pendular. 

Chemical Society, December 3.—Pror. W. A. Tilden, 

F R S , president, In the chair —The molecular formula: 
of some fused salts as determined by their molecular surface 
energy, by Mr J. F Sottomloir. Measurements of the 
variation of capillary rise of fused sodium and potassium 
nitrates with temperature have shown that these sails prob¬ 
ably exibt in a fused state in the form of complex molecules 
containing nine or ten of the molecules represented by the 
simple forinuls NaNO, and KNO,.—^The atmcsf^eric 
corrosion of sine, by Mr G T Moody. It 11 shown that 
Ih*! semi-crystalline scale formed on the surface of the metal * 
when zinc is exposed to the atmosphere consists of a hydrated ' 
carbonate The same compound is formed when zinc is dis¬ 
solved in a solution of carbon dioxide and the resulting 
hoiutlon IS exposed to the air From these experiments the 
author concludes that carbon dioxide is the principal agent 
in the atmospheric corrosion of zinc, as he has already 
shown It to be in the case of Iron —The formation of urea 
by the direct hydrolysis of lead cyanate, by Mr. A. C 
Cummins. When lead cyanate is boiled with water it is 
decomposed with the formation of urea and lead carbonate 
—Acid salts of monobasic acids, by Mr. R. C Pnrmnr. 
An account of the physical properties of some acid salts of 
benzoic acid and their derivatives Is given.—The solubility 
curves of the hydrates of nickel sulphate, by Messrs B D 
Ctenin and F. M. G. dohnoon. Solubility curves are 
given for the heptahydrate, a- and ^-hexahydrates, and for the 
dihydrate —Action of malt diastase on potato starch paste, by 
Messrs, fi. F. Mvie and A. R. Unjg. When malt diastase 
is heated in aqueous solution at temperatures in the neigh¬ 
bourhood of 60^ C. Its action upon starch paste is weakened, 
and drxffoglucose appears among the products of hydro¬ 
lysis,—The formation of phloroglucinol by the Interaction 
of ethyl malonate with its sodium derivative, by Mr. C. W. 
Mooru. It 11 shown that the condensation pr^uct formed 
in this reaction Is ethyl phloroglucinoldicarboxylate, and not 
the trlcarboxylate as stated by von Baeyer 

Mathematical Society, December io,~FFof. H Lemb, 
president, in the chair —^The following papers were com¬ 
municated ,—Mr R. J. DallM, Proof of a formula in 
elliptic functions—Dr. E. W, Hobeoiii On modes of con¬ 
vergence of an infinite senes of functions of a real variable 
The condition of uniformity of convergence Is known to be 
sufficient to secure the continuity of the function expressed 
by the sum of an Infinite senes the terms of which are 
continuous functions, but the function may be continuous 
without the converijence being uniform The necessary 
and sufficient conditions have recently been made out, and 
new proofs of them are given In the paper Another matter 
discussed Is the nature or the conditions which are necessary 
and sufficient to secure that, when the terms of the series 
are Integrable without being continuous, the function ex- 
presoed by the sum of the series is integrable The methods 
of proof depend upon applications of the llcine-Borel theorem 
in the theory of aggregates —Mr, W. II. Vouiiffi On the 
distribution of the points of uniform convergence of a senes 
of functions. It Is proved that the points m question form 
an ** inner limiting set," and that, conversely, given any 
such set of points, a senes of functions can be constructed 
having these points, and these Mipts only, as points of 
unif^m convergence,—Rev. F. H dMkooitf A gcnerallsa- 
tkm of Neumann’s expansion of an arbitrary function In a 
Series of Bessel’s functions.—Prof. A. C. Dlxeiip On many¬ 
valued Newtonian potentials. The paper deals with a theory 
on Che lines of Riemann’e theory of the Abelian functions, 
but i^atlng to ^lace of three dimensions. The various 
values of the potential function become different one-valued 
functions in a bounded iimply<onnected region, and these 
various values must be suppoeed to exist In different oo- 
extenslve examples of this region. uTho chief miestlon Is 
that ol the existence of a potential one^alued throi^hout 
all the oosKtensive examples of the region, and having a 
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simple pole at an assigned point m a particular example, 
fwo values of a many-valued potential, which are permuted 
li} description of an irreduclblp circuit, may differ by a c^- 
sianC or by a variable Tunc Lion —Mr P E B Jeurdaint 
t)n functions all of whose singularities are non- 
r*isential —Prof J D Ivorotti On nonuiil and anti- 
normal piling Ihe object of the paper is to exemplify a 
convenient method of dealing with systcinjlh; a^ftniblages 
of points Normal piling denotes a pjrlKular homogeneous 
nssemblage, whereas the arrangement in anti-norm^ pdmg 
IS made up of two homogeneous ussembloges Both 
arrangements give the niaxiriiuin of coiiipactness —Lieut - 
Colonel Allan CunnIngliAm made a prelinunary com¬ 
munication on some jiroperties of Fermat’s numbers If 
Fh = 2 *”+ I and P IS a produit of 1 ''s, the smallesi sufhx 
(fi) exceedinsr unity and the highest nut exceeding a" — !, 
then (mod P) and 2*^^ (mod I*"; 

Ealomological Society,November rS —TiofE B PouUon, 
F K.b , president, In the chair.—Mr G C. OhMiplon 
exhibited numerous specimens of both sexes of Xyleborus 
ditpat, from Moncayo, Spam, taken out of beech-stumps. 
—Mr F B ilannliiBo exhibited (1) on behalf of Mr H 
Britten, of Great Salkeld, Cumberland, a specimen of Tro^i- 
phorus tofnentosusM Marsh , from Great Salkeld, showing 
the deciduous false mandibles intact, (2) a 9 specimen m 
Anchownus parumpunctalus, F , from the same locality, 
showing a malformation of the middle right tibia which 
was abnormally thin, and bent in the centre, but thickened 
at the base; the right antenna also had the last seven joints 
flattened and dilated Mr. Jennings also exhibited, on his 
own behalf, Apion sanguineum, De C , taken at Brandon, 
Suffolk, in August last, on Kumex —Mr H St J K 
Oonlathorpw exhibited Apium sorbi, (J, taken this year 
at Freshwater, Isle of Wight, and said that the cf of this 
species was extremely rare.—Mr. M. Burr exhibited two 
9 s and two (Js of the largest known earwig, Anuolobis 
cofojsea, Dohrn., from New South Wales, representing the 
cKtremes of size, the average size being between these two 
extremes — Mr. A. J. Ohitty exhibited a specimen of the 
beetle Homaltum fejtaceum, taken in Dlean Wood In 1900, 
and a pair of beet, Nomada guttulaia, of which the cf has 
never been recorded hitherto in Britain, taken by him at 
Huntingford, Kent, in May last—Dr. Norman Joy ex¬ 
hibited (]) Eueonnus mdkUni, Mannerh , taken at Urad- 
ficld in July, 1901, new to the British list of •Coleoptera, 
and (3) n senes of beetles taken at Drodfield at the exuding 
sap of trees aitackcd by Cojsus ligntperda —Colonel J. W. 
Vorbury exhibited specimens of rare British Diptera, in¬ 
cluding Leptopa ftltformis^ Lett, Thyteophora futcaia, 
Pelidnoptcfa nigrtpenms, and Lucina fasciaia. —Dr. T. A 
Ohopmon exhibited specimens of Chrysophanus fhlaeas 
captured at Reigate, Locarno, and in Spain, showing the 
apparent effects of tem^rature on the coloration and wing 
markings —Mr. G. J. Arrow showed specimens and 
diagrams illustrating a remarkable kind of variability 
noticed in beetles of the Trogld genus Acanthocerus. 
Ihese beetles have the faculty of rolling themselves into a 
ball, in the interior of which all the vulnerable parts are 
enclosed. The head forms a large triangular plate in 
which the eyes appear half on the upper and half on the 
lower surface. In some examples of the species exhibited 
Acanthoesnu relueens, Batee) the upper division of the eyes 
orms a large, nearly circular mass, while In others It is 
reduced to a mere thin vestige, and in extreme examples of 
another species of the genus it was found to vanish 
altogether —Prof. PouNosi showed an exhibit sent by Mr. 
A. H Thayer, of Monadnock, N.H., U.S A. The greyleh 
silhouettes of two butterflies were represented In a tint 
nearly the same as the background, but sufficiently dis¬ 
tinct to be easily recognisable. On one side of one 
silhouette a row of white spots had been placed in a lub- 
marglnol position. It was evident that the adjacent border 
was thereby rendered for less distinct than that of the 
opposite Bide of the silhouette, or of both sides o| the other 
silhouette. The spote in position and ohape were approxi¬ 
mately as in Papuio asUrias, and Mr. Inayer ooneidCTed 
they possessed a similar significance in this butterfly. Pi^ 
Poulton also exhibited necimeni of Dnirya antfmasfcia, 
together with the butterflies which he euggeeted as form¬ 
ing a group lynapOMiatlc with It. The central ipeciss 
• 
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Appeared to be kcfata tgina, round which cluttered a 
number of other ipeciei of the eame genui, eo much alike 
aa to be probably Indlicinnishable upon the wlnp. Ea- 
amplea of theie were exhibited, viz. d, eelu, ^erenna, 
rpgtnig and pharsalus Another beautiful paplllonian 
member of the ffroup, P ridleyanus, waa also shown. The 
pattern yas nearest to that of the male d. e^ina In fact, 
so close waa the resemblance that Godart had been entirely 
misled by ft, and had described the PapiLio under the name 
of tidora as the female of kcraea egina ,—Mr Edward 
taundoiwi F R S , communicated a supplementary note to 
a paper entitled ** llymenoptera Aculeata Collected by the 
Rev. A. E Eaton, In Madeira and Tenerife, in the Spring 
of 1902." 

Oaological Society, November 18 —Sir Archibald Geihie, 
F.R S , vice-president, in the chair—Notes on some Upper 
Jurassic AmnionUes, with special reference to specimens In 
the University Museum, Oxford, by Miss Maud Hoaloy. 
In rearranging the Upper Jurassic fossils in this museum 
the prevailing misconception with regard to Sowerby's 
species dmmonfisf plteatilis and dtn bipler came under 
notice The type-specimen of Pensphtnetes phcatihs (Sow.) 
IS refigured and described It appears to be an Upper 
Corallian form, and Is usually token as the zone-fossil of 
that horizon. Sowerby'a two figures of Pensphtneles biplex 
represent different specimens One, probably from a 
Klmmeridge Clay nodule found in the Suffolk Drift, is re- 
figured and described. It would be wisest, the paper 
suggests, to abandon the name, or at least to restrict it 
to the abnormal specimen to which it was attached. The 
original apecimen of Pensphinctes variocoslatus (BucUand) 
came from the so-called Oxford Clay at Hawnes, but 
evidence that It was really derived from the Ampthill Clay 
was given. Sowerby’s Amnionttet rotunduj is doubtfully 
Identified as a variety of Ohostephanus Pallasianus fd'Orb ) 
It was derived from the Kimmendge Clay of Chipping- 
hurst, and ii the zone-fossil of the Upper Kimmendge Clay. 
—On the occurrence of Edcstus in the Coal-measures of 
Britain, by Mr E. T. NMwtoni F.R.S This genus was 
originally described from the United States, and was after¬ 
wards recognised in Russia and Australia. The genus was 
placetl with Helicoprion and Campyloprion in the family 
Edestidx THe specimen here described was obtained by 
Mr. J. Pringle from one of the marine bands between the 
"Iwmt Coal" and the '* Gin-Mine Coal," in the Small- 
thorn sinking at Nettlebank (north Staffordshire) The 
Hpecimen is n single segment of a fossil closely resembling 
adertuj minor, and consists of an elongated basal portion, 
bearing at one extremity a smooth^, enamelled, and 
serrated crown 1 he fossil Is not to be referred to any 
existing species, and a new name is given to it While it 
seems most in accordance with present knowledge to regard 
the " spiral saw " of Helicoprion as the sympnysial denti¬ 
tion of an Elasmobranch, possibly allied to the Cestraclonts, 
it does not scpin so probable that the forms referred to 
Edestus are of the same nature The author thinks the 
latter are more likely to be dorsal defences 

Zoological Bocieiy, November 17,—IIG. the Duke 
of Bedford, K G , president, in the chair.—Mr. Henry 
Ochorron exhibited and made some lemarks on the largest 
hern of Rhmocefoi simus yet obtained from the Soudan. 
He directed attention to the fact that the species appeared 
to be fairly numerous on the northern boundary of the 
Congo Free State and in the adjacent parts of the Soudan 
— Mr R I Poeoek exhibited a piece of basalt, picked up 
on the coast of Victoria, Australia, which contained a web 
of the marine spider Driir kenyonae This served to illus¬ 
trate the habit of the spiders of the genua Deaia of spinning 
a closely woven riieet of silk over a crevice In the rock as 
a protection against the rising tide —Mr Pocotk also gave 
an expotitlon, illustrated by drawings, of a new suggestion 
as to the use of the white rump-patches of Unguiata, with 
mcial reference to the races of BurchelPs zebra—Mr 
E Ayetm exhibited and made remarks on specimens of 
Glos^na the species of tsetse-fly which is con¬ 

cerned In the transmission of " sleeping sickness " In the 
Uga^a Protectorate He also exhibited, for the sake of 
Mmteleo^ specimens ol four other species of tsetse-flies, 
including Gloirtna longi^imlf, which occurs In Somaliland, 
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and may possibly prove destructive to the transport animals of 
the Somaliland Field Force.—Mr Oldfleld Thomas, P.R S , 
exhibited, on behalf of Mr. W. E. tfw wiwtoni a drflwlng 
of a skin of a female gazelle—probably GaseUa tniucatetuis 
—from Sheik Oman, near Aden, which showed a perfect 
hair-whorl on the withers. This whorl had been found to 
be absent in the male.—Mr C Tate Rosm read a paper 
entitled " A Revision of the Fishes of the Family 
Loricariilx," in which nearly aoo species were recognised 
as valid, 35 bring described as new to science,—Dr. Blan- 
ford read, on behalf of Mr. V. V. RanikiiMi a communf- 
cation entitled " Early Sanskrit References to the Tiger,'' 
in which it was pointed out that the tiger was frequently 
alluded to in Sanskrit literature, and that Colonel Stewarl 
was In error in stating at a previous meeting that there 
was no Sanskrit name for this animal.—Mr. F. E Rwddard. 
F K S , read a paper on the trachea and lungs and other 
points in the anatomy of the hamadryad snake (Ophio- 
phagus bungarug) —Mr. G. A Roulwnwori F.R.S , read 
a report on the fishes collected by Mr Oscar Neumann and 
Baron Carlo von Erlanger in Gallaland and southern 
Ethiopia Examples of 19 species, 4 of which were new, 
were contained In the collection, and these were enumerated 
and described 

Royal Meteorological Society , November i8.—Captain D. 
Wilson-Barker, president, in the chair.—Dr. H. R. Mill 
and Mr. R G K. Lompfort gave an elaborate and In¬ 
teresting paper on the great dustfall of February and Its 
origin. From the maps exhibited it appeare plain that 
the dust reported on February 21 or 23 fell over nearly all 
parts of England and Wales to the south of a line drawn 
horn Anglesey to Ipswich, except in parts of north Corn¬ 
wall, Somerset, Wilts, and mid-Wales. The dust usually 
attracted attention either m the form of a dense yellow 
haze, like a London fog, or as a reddish-yellow powder, 
lyinp* thickly on trees and roofs. The fall was often accom¬ 
panied by temperatures considerably above the average, and 
by remarkably low relative humidities In order to ascer¬ 
tain whether the composition of the dust threw any light 
on its origin, about fifty samples were submitted to the 
Gecilogital Survey and examined by Dr J S Flett In 
addition to the coarser particles, all the samples contained 
u very fine-grained reddish clay, the particles of which were 
too minute lo be determined mineralogically This day 
wBb certainly derived from some source beyond the British 
Isles, but It was not distinctive enough to afford much 
evidence us to its place of origin Maps have been con¬ 
structed showing the distribution of the dust and the meteor¬ 
ological conditions prevailing over the period when it 
appeared These form the basis of a discussion by Mr 
Lempfert as to the place of origin and the direction of 
travel of the air which was passing over western 
Europe at the time In question The trajectories of the- 
air which reached the southern half of England can be 
traced backwards in a south-westerly direction to the neigh¬ 
bourhood of the Azores, but here It turns to the south, and 
finally to the south-east, and Is earned back to the north¬ 
west coast of Africa on the morning of February 19 The 
authors are therefore of opinion that there Is reason to 
believe that the air which reached the southern half of 
England on February as started from the north-west coast 
of Africa on February 19, and they consider this affords 
strong evidence of the African origin of the dust, and of 
Its having travelled to north-west Europe by a path not 
very different from that Indicated by the trajectories. 

Llnnean Socieiy, December 3 —Prof. I Bretland Farmer, 
F.R.S , vice-president, in the choir.—1^, Eric DraMlm 
gave an account of his recent researches on the anatomy 
of the roots of palms. Illustrated by lantern-slides from his 
drawings He stat^ that the roots of more than sixty 
species have been examined Essentially similar results 
have been obtained from each. It appears that the 
" medulla" In palm-roots Is merely that portion of the 
common ground-perenchyma, arising at the non-stratifletf 
apex, which becomes enclosed dlstally by fusion of the pro- 
csmblal strands, and hence differs in no respect from the 
external " cortical ’* parenchyma An attempt waa made 
to extend this Idea to other vascular plants, and the 
suggestion was put forward that all Ideas of " monostely 
and "polystely,^’ and of "medulla" and "cortex" ae 
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■aparata morpboJogIcal anUtiea, ore baied on an artificioJ 
conoaptlon of tha atructuraa Involved —In a paper by Dr. 
Arthur WIUupi F.R.S., an account waa given of twenty- 
eight fpeclea of littoral Folycluete worma from South Africa, 
of which four are new, The apeclmeni had been carefully 
prepar^, and the author la latiafled with the reaulta. He 
cornea to the general concluilon that the annelid fauna of 
the Indo-Paclnc region may be aaid to be compoaed of an 
asaemblage of endemic, Caribbean, and Mediterranean oon- 
at]tuenta.-^Notes on Myuactu Aretehougn and CotlodesmB 
caltfomica, by Miaa May Rathbono. The apeciea of 
Myriactia In question Is parasitic on HtTnanthaita lorea, 
forming very amall tufts with a cushion of large torulose 
colourless cdls, deeply sunk In the thallus of Che host 
Material was obtain^ from Cumbrae in March which shows 
penetrating rhizoids belonging to some parasitic alga; they 
start from the bose of the cushion and travel far in the 
tissues of the host, and the conclusions of the author are 
that these rhlzoids act as stolons for propagating the plant, 
which seems rather to be an endophyte than a parasite 

Anthropological Institute, December 8.—Mr H Bslfour, 
president, in the chair.—The Rev. R, A. Bullon eihibited 
a senes of polished and other slate implements from Harlan 
Bay, Cornwall. The implements were found on the site 
of a late Celtic cemetery, the graves of which are lined with 
slate, burled some twelve feet beneath blown sand Mr , 
Bullen was of opinion that the Implements showed unmis¬ 
takably the hand of man, but, in the discussion which 
followed, Mr C H Read expressed his firm conviction that 
the implements had been worn, not by man, but by the 
sand which for centuries had been drifting continually over 
them. Most of the implements, he considered, were simply 
chlppings from the slate linings of the graves, worn by 
the sand to their present shape —Dr William Wright read 
a paper on skulls from round barrows in east Yorkshire, 
the skulls m question being now in the Mortimer Museum 
at Dnlheld About eighty of them were examined The 
interments, from the evidence of the finds, appeared to date 
from the early Iron or late Stone age As to the skulls 
themselves, Dr. Wright showed that almost every variety 
of cranial shape was found among them, such widely 
different types as Sergi's £U^soides Pelasgicus f-ongisn- 
muss Sphenotdes Laius, and Cubotdes Procerus being pre¬ 
sent, while the cephalic index ranged from 69 to 9a In 
fact, so varied were (he types (hat Dr. Wright felt that 
it was doubtful whether, in a community of the present 
day. It would be possible to find a more mixed senes of 
skulla A most interesting point was the extraordinary re¬ 
semblance, in many cases, between the skulls from any one 
barrow, In fact It was so striking that Dr Wright felt 
Inclined to attribute it to the barrows having been family 
burial-grounds The resemblance was particularly notice¬ 
able in nine skulls taken from one barrow Four of these 
hud the metopic suture unclosed, and it was interesting, and 
somewhat unexpected, to find chut metopism occurred in 
long rather than in brood skulls The conclusion drawn from 
Dr Wright's paper was that Thurnam's dictum of " round 
barrow round skuW " was not even approximately accurate 
so far as skulls from the round barrows in Yorkshire were 
concerned. 

MANCHBaTaa 

Literary and Phlloaophical Society, November 17 — 
Prof. H. B. Dixon In the chair —Prof. Lamb exhibited and 
described two photographs, taken at the Isle of Man by 
Mr. Hiller, one of which showed very clearly the Inter¬ 
ference between the direct and reflected waves on the sea 
coast. The points of intersection of the two systems 
of waves were particularly well marked. Mr. T 
Thorp exhibited a small glau tube containing a little 
radium bramide at the sealed end, and terminating In a 
bulb at the other end. The whole formed a vacuum tube, 
and. was a very convenient and portable instrument for 
showing the fluorescence of radium bromide on a barium 
platlnoHryanide acreen In the dark. He also staled that the 
bulb caused a charged electroscope to diKharge very rapidly. 
^Mesara R..S. Hutton and J E. Potuvbl described eome 
experimental work which they have undertaken with the 
view of studying die effect of high gaseous pressures upon 
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electric furnace reactions. The investigation is being 
carried out in the electrochemical laboratory of the Man¬ 
chester University. The preliminary results only were 
given, piwresi having been necessarily slow up to the 
present Tlie several olapositions of the furnace and of tht 
arcs were described, and photographs of them thrown upon 
the screen. To obtain satisfactory results it Is necessary 
to exceed the laboratory scale of operations For the 
present the work has been confined to the production of 
calcium carbide, aluminium and nitric acid as effected by 
pressures up to 150 atmospheres 

Dublin. 

Royal Dublin Society, November 17 —Prof. W F, Barrett, 

F R.S , in the chair -^ir Howard Orubbi F.R.S , read 
the following papers —(i) The adaptation of the flotation 
principle to large telescope mountings, a possible solution 
of the difficulties encountered in mounting great equatorial 
instruments; (a) the registration of star-transits by photo¬ 
graphy , (3) a new form of dipleldoscope, (4) a new aurvey- 
ing instrument for the rapid measurement of horizontal and 
vertical angles; (5) a new form of position-finder for adapt¬ 
ation to ships' compasses —Dr G H Rathybrldgw ex¬ 
hibited and described an improved form of potomctcr.—Sir 
Howard Grubb exhibited rome new Forma of geodetlcal 
instruments as already described in the 1 ransactions of the 
Royal Dublin Society in May, 1902 

Paris 

Academy of Sclencea, December 7.—M Albert Gaadiy 
in the chair —Some observations relating to the action of 
hydrocarbon vapours on animal microbes and on insects, 
and on the antiseptic rdle of uxidlsing-oxidisable agents, 
by M ■•rthoiot. In an experiment described by the 
author, the antisepiic properties usually ascribed to naphtha¬ 
lene were found to be nun-exhtent There would appear 
to be a relation between the oxidising power of a body and 
Its antiseptic power—On the Hectromolive forces resulting 
from the contact and the reciprocal action of liquids, by 
M, ••rth«lot.--On a new Protozoa, Piroplasma Donouuni, 
the parasite of an Indian fever, by MM A Lavoran and 
F Maanll. A description of a parasite isolated from a 
case of fever arising at Dum-Dum, near Calcutta There 
appears (o be no essential difference between this parasite’ 
and (he Piropl^ihina already known, in particular, the type 
P. bigeminum This genus of parasites occupies an im¬ 
portant place in veterinary pathology, but this is the first 
time that a human disease has been traced to it —On the 
property of emitting the n-rays conferred by compression- 
on certain bodies, and on the spontaneous emission of ^hc 
n-raya by tempered steel, tempered glass, and other bodies 
In a state of constrained molecular equilibrium, by M R 
Blondlot, Numerous substances havn been found to give 
off n-rays during lompressjon, recognisable by their action 
on feebly illuminated phosphorescent calcium sulphide 
Substances such as tempered steel and glass, permanently 
under slrain, appear to give off these rays indefinitely — 
Observations on the Leonids and Dielids made at Athens 
during 1903, bv M D iglnltlo.—On a theorem on 
mrasurablc ensembles, by M Emile BofWi.—Generalisation 
of a theorem of Laguerre, by M. A Auric. -On the quality 
of helices used in aerostats, by M Charles Rcnard.—On 
th-* intensity of the light produced by the sun, by M Charles 
Fabry. i he conclusion is drawn from the experiments 
described that the Illuminating power of the sun at the 
zenith, at Us mean distance, is, at the level of the sea, 
100,000 candles —On the direction of permanent magnet¬ 
isation in certain volcanic rocks, by MM Bernard Brunhaa 
and Pierre David.—^The affect of time In the comparison 
of the luminous Intensity of coluured lights, 1^ MM. Andrd 
Broea and D feulaar. If two lights of different colours 
are compared in a photometer, the equality is affected by 
the time during which the disc Is exposed to the light. 
The effects are due to differences In the retinol fatigue for 
the different colours,—On a new mode of calculating the 
heats of combustion of oiganic compounds, and on soiXe 
of Its consequences, by M P. Lamauft-—ReseorcheF on 
Oio-compoundi. A niw mode of formation of the IndoxvUc 
derivative by M. P. Fraundlar.—^The action of hydro- 
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cyaaic acid upon aldehyde-ammonia and analofoua com- 
poundi, by M Mnrccl D«l 4 pln». The resultB of the ea- 
gmrlments deacribed ahow that the ordinary equatiofia for 
•eapresslng thli reaction require aome modification —A new 
iTcaclion of hydroxyUmine, by M L ]. •Imen.—A new 
inethod for the preparation of aldohydeg, by M. L 
Bouvuiilt- Difiubslituted formaldchyilcs of the type 
H CO NK.R' react with inoj^neslum alkyl derivatives to 
form oompounda which, on subsequent treatment with water 
and dilute sulphuriL acid, yield aldehydes 'ihc yields are 
goc^, jnd the inethod would appear to be of general appli¬ 
cation,^On the migration of the phenyl group, by M 
Marc TIfflonMu.—On the esters of iHop)romuLic ncid, by 
M. G. Obwaniio. The methyl and ethyl esters of pyro- 
"hiclc arid cannot be obtained by the usual methods, but 
can be readily isolated by the use of ethyl and methyl 
sulphates —On the hydrates of ethyl alcohol, by MM C 
VarenM and L Oodofroy. From the determination of 
the vlscoaity of alcohol-water mixtures, the existence of five 
hydrates 01 the alcohol Is inferred —The production and 
dWibutlon of some organic substances in Citriu 
mnSttreniiSj by MM. Eug. Oharabot and G, Laioiio-—On 
the chemical characters of wine arising from vines which 
are attacked by mildew, by M. F^mile ManoMu. Such 
wines are distinguished from ordinary wines by several 
chemical differences, the most Important tu^ng the imrea^ 
proportion of albumenoid matters.—On the determination 
of the primitive form of crystals, by M F Wallarantt— 
The revision of the free marine Nematods of the region of 
Cette, by M. Etienne da Rouvllla.—A parasitic sporozoa 
of the mussel and other Lomellibranchi, by M Ix)uis Ldsar. 
—On the filoBity of potatoes, by M G Doiaerola. A 
study of the cause of Ihe tendency to develop buds which 
lengthen consider^ly and remain thin —On the Permian 
system in the French and Spanish Pyrenees, by M. J 
Oavmip.—Observations relating to the Tectonic in the 
mountain valley of Jalomito, Rcnimania, by M J 
bavvaron. 


Niw South Walks 

Llnaean Society, September 30—Mr iieniy Deane, 
vice-president, In the chair —^T'he botany of Norfolk Island, 
by Mr. ]. 11 . Maldani No new species is described, but 
45 Phanerogams (Dicotyledons 24, Monocotyledons 21) and 
17 Cryptogams (ferns 6, lichens 10, fungus 1) are recorded 
for the first time as Indigenous to (he island Of the Alge 
gathered from the shores, all (with one exception) are new 
records for this particular locality. The paper contains a 
careful list of Introduced plants Section iL of^ the paper 
deals with early general accounts of the vegetation, biblio¬ 
graphy, Ferdinand Dauer and Norfolk Island, early Govern¬ 
ment gardens on the Island, and Phillip Island. An almost 
complete collection of the Norfolk Island flora Is now In 
the National Herbarium, Sydney.—The slime of Dstnafiutn 
^niJulanj, De Bary, by Dr. R. Grelg tmltli. A race of 
Dmattunt ^llulans was found with Bad acactae in the 
gum-flux of Che peach and almond. From cultures upon 
solid and In fluid media a slime was obtained, which proved 
to be a pararabln.—The physical geography of the Blue 
Mountains and the Sydney district, by Mr. E. C. Andrmsm. 
Repeated elevation of lubabrlally carved and successively 
fanned plains or almost plains (peneplaitis) Is the hey to 
the history of the Blue Mountain and Sydney areas in late 
geological time. These plains, develofied near sea-level, 
were successively raised to heights of 70073000 feet above 
the same base. The devatlons imposed a dome-ahaped 
Burfoce upon the area, the axis of the dome being drawn 
out In a meridional direction. The growth of the present 
rivers ihowa the revival of stream activities after a late 
Tertiary uplift, when the cycle of erosion Immediately pre¬ 
ceding Che preaent one hod advanced to the stage of com¬ 
pletion. 


Octiober sB.—Prof. T. W. Edgeworth David, F R.S 
vice-president. In the chair.—The geology of th 
Glaas House Mountains and district, Quesnsland, b 
HareU 1 . Jun wiw On a new species of Csllltiis froi 
Nm South Wnlee, by R. T. mmJkrnr. This pine attains 
heMt of about 20-30 feet, and a diameter of from i-s feel 
™ hnnchlett are slender, with a drooping habit, gtvlni 
It a faslas dlffnnt from the other Australian sf^eclea; th 
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4rult cones are almost Identical with those of C. tftisnerf* 
whilst the terete branchlets are similar to thoto of 
C. robuxta, R.Br. It appears to be a very local species, for 
after a botanical survey of the pines of this State it has to 
far never been found except on the top of the Gowie Rangea, 
north of Kylstone The name C, gracibs is proMted for it 
in reference to the slender branchlets.—^The effect of the 
Basaian Isthmus upon the existing marine fauna: a study 
in ancient geography, by C. Hwdloy. The union of 
Tasmania and Australia has been exhaustively dealt with 
by Mr A. W. Howitt, and Prof Spencer has shown how 
Tasmanian animals entered Victoria by this vanished land- 
bridge. The present memoir discusses the barrier such an 
isthmus would oppose to migration of the marine fauna. 
—The gum and byproducts of fiacleritim laccharti by Dr. 
R Greig Smith. The gum has been identlfled as a 
galartan The byproducts in the fermentation of saccharow 
are carbon dioxide, ethyl alcohol, succinic, lauric, palmitic, 
acetic and formic acids 
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THURSDAY, DECEMBER 24. 1903. 

Ll/NG £'5 SULPHURIC ACID. 

A Theoretical and Practical Treatise on the Jlfanu- 
facture of Sulphuric Acid and Alkali, ivith the Col¬ 
lateral Branches. By George Lunge, Ph.D , Pro¬ 
fessor of Technical Chemistry in the Federal 
Polytechnic School, Zurich. Third edition, revised 
and enlarged Pp. xxvii+iai4. (London' Gurney 
and Jackson, 1903 ) Price al. ia5. 6 d 
HE volumes before us, although bearing the above 
comprehensive title, in reality deal only with the 
manufacture of oil of vitriol, and together constitute 
vol, K of the complete work, IL is now upwards of n 
quarter of a century since this work was first pub¬ 
lished, and, thanks to the assiduity and painstaking 
zeal of its author, it still remains the standard treatise 
on the subject Ten or a dewen years ago, at the time 
of the appearance, in fact, of the second edition of this 
work. It might have been supposed that all that need 
be known or stated with regard to a manufacture so 
highly specialised as that of oil of vitriol was already | 
know'n, and was draenbed in Dr Lunge’s classical 
work But it is a striking instance of the essentially 
progressive character of chemical science that, even in 
a branch of its application so well established as this, 
111 which, under the stress of competition, some of the 
acutefeit intellects which have ever devoted themselves 
t3 chemical technology have laboured for years with a 
view lo make it perfect, there should have arisen during 
the last ten or twelve years what is practically a re¬ 
volution in the manufacture—a new departure, m fact, 
which bids fair to alter the whole complexion of the 
industry. 

It is this circumstance, no doubt, which has primarily 
led to the publication of this new edition During the 
last few years there has been an enormous development 
of the manufacture of sulphuric anhydride, and oil of 
vitriol itself is being made in increasing amounts by 
contact-processes. It is commonly believed that the 
chamber process is doomed. Perhaps it is But 
threatened industries, like threatened men, occasionally 
live long Indeed, it is Dr Lunge's opinion that the 
old lead-chamber will in all probability still yield the 
prmcipal supply of ordinary sulphuric acid for many 
years to come It is interesting to see how, indeed, 
the more modem processes have mdiroctly afforded a 
fresh lease of existence to the older one. The lead- 
chamber with all Its appurtenances is too costly a 
plant to be lightly discarded, and so long as it can be 
kept going at a profit, so long will it continue to be 
used. The manufacture of oil of vitriol by the chamber 
process is one of those highly developed industries in 
which, by reason of Sts magnitude, small economies arc 
all important, and, as Dr. Lunge’s book shows, it Is 
only by constant vigilance to prevent waste, and by 
promptitude to make use of improvements, that it can 
stave off what some people regard as its inevitable 
doom. 

The compiler of a work of this bharacter who seeks 
to achieve what Dr. Lunge defines to be his purpose-^ 
namely, to furnish chemical manufacturers with a 
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trustworthy guide for actual practice as well as ex¬ 
haustive scientific and technological information for 
alt students of this branch of industry—^must be pre¬ 
pared to suffer many rebuffs and disappointments in 
hts search for truth There is an obvious refer¬ 
ence to this fact in the allusion to the studied reticence 
of the great acid trusts and the somewhat narrow¬ 
minded apprehension " which fears ” that by en¬ 
lightening their neighbours they might mjure Ihcir 
own interests '' Luckily for the cause of technology 
there .irc manufacturers who, in the words of the 
author, “ arc far-sccing and large-hearted enough '* 
not to restrict their experience within the precincts 
of their own business circle. To these men—and the 
list is a goodly one—Dr. Lunge is indebted for much 
vsi'iinble information 

The interested reader will naturally first turn lo L^r. 
Lunge's account of the so-c.alled contact-process, the 
process which, as already stated, in some foim or other 
piobably marks the direction which the manufacturer 
of the future is destined to take. In this respect the 
third edition, which, pace Dr, Lunge, we hope does 
not represent the last opportunitr the author will have 
of tre.ating the subject, constitutes a new departure, 
and is perhaps its most valuable, as it is its most 
interesting, feature Thanks to the special communi¬ 
cations of nearly all those who have been mainly in¬ 
strumental in developing it, and more especially of the 
large firms concerned, Dr. Lunge has been enabled 
to elucidate, for the first time, the history of this special 
branch of a great industry For much of our iiTform- 
ation concerning its present state, we arc indebted to 
the Dadischc Amlin- und Soda-fabnk, who permitted 
Dr Knietsch to make known many details of the pro¬ 
cess in (he course of lus remarkable and interesting 
lecture to the Berlin Chemical Society two years ago 
The account then given has been supplemented by new 
and valuable information from the same firm, as well 
O', from other manufacturers in Germany 
As has already more than once happened in the 
history of technology, and especially in chemical tech¬ 
nology, the fundainental idea on whiih the modern 
method of making concentrated oil of vitriol depends 
had its origin in this country. It was Davy who, in 
1817, first directed attention to the occurrence of what 
were at one time classed as ** catalytic," but are now 
generally called " contact," reactions—phenomena 
wkich immediately engaged the attention of his re¬ 
lative, Edmund Davy, and thereafter of Doberemer and 
Berzelius. But what is of special interest is that some 
years before Berzelius published his well-known paper 
on catalysis, the attempt was made in this country to 
turn contact action to acccxint in the manufacture of 
oil of vitriol. in 1831 a vinegar manufacturer of 
Bristol named Peregrine Phillips took out a patent 
for “ certain improvements 11. manufacturing sulphuric 
acid, commonly called oil of vitriol, viz., firstly, causing 
an Instantaneous union of the sulphurous acid gas with 
the oxygen of the atmosphere, and so save saltpetre 
and the cost of vitriol chambers, by drawing them In 
proper proportions, by an air-pump or otherwise, 
through an ignited tube or tubes of platlna, porcelain, 
or some •material not actisd on by heated sulphurous 
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add gas, in which are line pladna wire or platina in 
any finely divided state. The sulphuric acid formed ie 
absorbed in a lead-lined tower, filled with pebbles over 
which water is made to trickle down 

With reference to this patent Dr, Lunge writes :— 

** Undoubtedly we have here the fundamental 
features of the contact-process as now employed, and 
Peregrine Phillips must be called its inventor in the 
same way as Dyar and Hemming arc the inventors 
of the ammonia-soda process 'Jiie history of both 
inventions presents some common features Made and 
patented in England, within a very few years of each 
other, by persons otherwise absolutely unknown, 
evidently neither trained chemists nor practical manu¬ 
facturers in their respective lines, they remained 
almost unnoticed in the country of their birth; they 
were taken up in foreign countries, at first by men of 
science, afterwards by manufacturers, but only after 
having sufTered many checks were they brought to full 
technical success, both abroad and in England, after 
an almost equally long interval during which all 
attempts in that direction were judged hopeless *' 

There is no “ tariff-wall ” against the importation 
of English ideas into Germany, Almost immediately 
after the publication of Phillips’s patent two German 
scientists repeated his experiments." These were 
Magnus and Doberemer, and on their observations 
Kuhimann based his patent of 1838. Three years be¬ 
fore this time Clemen t-Dcsormes was reported to have 
written, " I am convinced that in at most ten years it 
will be possible to make sulphuric acid on the large 
scale from its constituents without lead-chambers, 
nitric acid or nitrates," Events somewhat belied this 
confident prediction What, however, was not possible 
during the first half of the last century was found to 
be perfectly practicable during the later years of the 
second half. 

The space at our disposal precludes any attempt to 
show in detail how this result has been accomplished. 
All the mam facts are set out in Dr Lunge’s account 
and in the interesting communications from the 
Badische Anilin- und Soda-fabrik, the Hochst Farb- 
werke, from the Schrocder-Grillo firm, the Mannheimer 
Verein, and last, but not least, in the account of the 
process as gradually developed under the direction of 
Clemens Winkler at Freiberg. Together the whole 
story constitutes one of the most interesting chapters in 
the history of the development of the manufacture of an 
article the production and consumption of which have 
been held to be a measure of the degree of a country’s 
civilisation 


RELIGION, LIFE AND GENIUS, 
Gfundnss der Relijfionspkilosophie, By D Dr. A. 
Dorner. Pp. zviiL.+448. (Leipzig, Verlag der 
OUrr’sehen Buchhandlung, 1903.) Price 7 marks, 
Gesammelte Aufsdtze zut Phtlosophte und Lehens^ 
anschauung. By Rudolf Eucken. Pp 242 (Leip- 
, zig: Verlag der Durr’sehen Buchhandlung, 1903.) 
Price 4.20 marks. 

Friedrtch Nietssche ' sem Leben und sent Werk By 
Raoul Richter, Pp. vi + aSS. (Leipzig: Verlag der 
Diirr’schen Buchhandlung, 1903 ) Price 4 marks, 
author of the " Grundriss der Religionsphilo* 
Sophie ” brings to his exposition a wide Imow- 
ledge of the literature of the subject, and a very com- 
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prehenaive grasp of the forms which religion haa 
assumed in various countries and at different stages of 
Its development. This preliminary mastery of the sul^ 
jeOt shows Itself, not only in the mass of material 
actually used, but also In the tone of the book; it is 
marked by a gratifying breadth of treatment. After 
an Introduction on the place of a philosophy of religion 
in a general scheme of philosophy, there follows a 
lengthy sketch of the phenomenology of the religious 
consciousness. From this the author proceeds to the 
metaphysic of religion, dealing with the existence, 
essence and actuality of God. This forms the second 
division of this part; the third Is devoted to the psycho- 
logy of the religious subject, to belief and certainty. 
The second part Is concerned with outward expressions 
of belief, and deals historically and critically with 
various developments, from sacrifice to prayer and 
contemplation, on what may be called the subjective 
side, and, on the objective side, with local cults, 
feasts, and symbols. The section concludes with dis¬ 
cussions on the relation of religion to morality, know¬ 
ledge and art Finally, the laws of the religious life 
are briefly discussed. 

This programme will indicate the comprehensive¬ 
ness of the author’s treatment. The brok attains 
unity in its multiplicity by virtue of the leading idea 
round which the facts are grouped. Religion, in its 
widest sense, is taken to be the spiritual life of the 
individual. As such we expect to find it subject to 
development; progress is as possible here as elsewhere, 
and, in fact, the history of the forms of religion shows 
a gradual purification and emahcipation advancing 
with the gradual refinement of experience. The goal 
is a union of God and humanity, the end must not be 
in abstractions, but in the concrete realisation of unity 
in life and purpose, for which, as for the unity of the 
world as object of the sciences, the reality of the Divine 
immanence is the only true ground. 

To a great extent this is a position which most 
thinkers could accept, with the exception of one point. 
The distinction between the theological and non- 
thcological philosopher rests finally on the view each 
takes of his ultimate. The author seems well aware 
that this is the crux; he expressly avoids pantheism, 
and would assert the rights of the individual. But 
what, then, is the relation between God and the in¬ 
dividual? The answer seems inadequate in so far as 
certain theological aspects of God are assumed, while 
no proof is given that contradictions must be unified 
or that a unity for us can only be grounded in a unity 
that is for itself. Here the religion and the philo¬ 
sophy make a compromise not altogether unfamiliar. 
We regret that we cannot follow the author here; 
others may succeed better, and certainly no one will 
foil to see that his book is a valuable contribution 
toward a philosophical treatment of religion. 

The essays and addresses of Rudolf Eucken were 
well worth publishing in book form. They fall Into 
three classes. The first group deals with political 
philosophy. The author is mainly interested in the 
opposition of mechanism and spirit which is character* 
Lstic of the present age. Man, striving to subdue 
nature, buileb up a vast^ mechanism; in the human 
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sphere organisation runs a fervid course; die watch- j 
vcrdfl are work, efficiency, achievement; the demand , 
IS for uniformity; the world is more and naore, and 
^et the individual does not wholly wither; the life of 
the spirit persists in its claim for recoirnitioiT, so that 
there is a prog'ressive differentiation of subject and 
sbject, leaving us with the necessity and the problem 
9I a higher synthesis. An essay on the iate lamented 
Finland is characteristic in its generous estimate of 
the meaning and value of quality as against quantity 
in political life. 

The spirit of this first section pervades the others. 
The biographical studies, eight in all, range from 
Aristotle to Karl Steffensen. The study of Goethe is 
notable for its delineation of a great man, a spirit of 
informal vigour, broad, active, and penetrating. The 
discussions on religion resume the thoughts of the first 
section. As the world grows man seeks escape into 
the infinite. Religion must progress as the world 
develops, and so fit itself to effect that redemption of 
the spirit of man for which the author pleads. The 
concluding essay deals with the teaching of philosophy, 
and contains advice worthy of all acceptation. 

Friedrich Nietzsche sein Lcben und sein Werk " 
is a book that should prove of interest now that 
Nietzsche's works are being presented in a transla¬ 
tion. The life and the work are treated as comple¬ 
mentary aspects, a method more than usually fruitful 
in this case; nothing could be more illuminating for 
our understanding of this eccentric genius than the 
Wagner episode; it forms a vigorous chapter in this 
book, and is a concrete exposition of Nietzsche’s 
character, more effective than any abstract analysis 
I'he second portion of the book, dealing with 
Nietzsche's writings, is well developed and shows 
sympathy and insight. To some extent the book is 
an apology for Nietzsche; the author is clearly aware 
that not a few will approach the subject with pre¬ 
judices; not a few will continue to feel that some 
allowance has to be made for one to whom nature 
dtnled a stable equilibrium. As the book says, 
Nietzsche's power lies m raising rather than solving 
problems. The author obscures with some partiality 
those elements in Nietzsche’s history which show the 
natural bias, intending clearly to oppose his own treat¬ 
ment to others which have neglected the genius and 
made too prominent the pathology of their subject. 

G. S. B. 


ATOMS AUD THE uETHER, 

Hypothese zur Thermodynafnik, Vetsuch einer leichU 
[asshchen Darstellung einiger Ptinatpe der Afole- 
kulatiheofie mit Zugrundziegung det Keplerschen 
Geseize fUt die Planetenhewegung. By Victor 
Grdnberg. Pp. vi + 73. (Leipzig: J, A. Barth, 
1903.) Price 3 marks. 

'^HIS little book consists of a discussion of the 
^ etamentary portions of the kinetic theory on 
somewhat flovel Ifaiei; the main tit|& fa therefore misu 
leading; It is true that the subtitle modifies one's 
expectuHcms to a certain eaCent, but even then 
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contents hardly come up to what one is led to hope 
for. The hypothesis referred to is the following.— 
the structure of the ether is grahular; the ether 
particles rotate round their axes and circulate round 
each other, atoms are condensed ether particles, and 
the circulation of the latter is therefore to be identified 
with the rotation of the a terns; these in their turn 
circulate round each other, this motion constitutes the 
intranftolecuiar rotation, ultimately the molecules 
circulate round each other. 

Four distinct motions are thus introduced, but later 
on (p. 41) an additional fifth motion appears, another 
intramolecular motion; in what respect this motion 
differs from the circuldtion of the atoms remains a 
mystery. The molecules (and atoms) attract each 
other owing to their rotations and to the streams of 
ether particles which are thereby set up The centri¬ 
fugal force arises from the ether pressure when the 
molecule is made to move in a curvilinear path; this 
pressure makes equilibrium with the external pressure 
and the molecular attractions; it is calculated by 
dividing the centrifugal force by the area of the sphere 
swept out by the molecule When this pressure is 
multiplied by the volume of the sphere, the product 
is found to be two-thirds of the kinetic energy of the 
motion of circulation, and this law, which is identified 
with Kronig's law, is soon extended to the whole gas; 
incidentally wb notice that the volume of N molecules 
IS found to be N” times the volume of one ( 7 ) It is 
somewhat unpleasant to be reminded of the fact that 
the curvilinear motion, with its concomitant centri¬ 
fugal force, does not exist in the gaseous state, the 
only state in which Doyle’s law holds, and is confined 
to a state intermediate between gas and liquid, what¬ 
ever that may be. 

In the discussion of the adiabatic formula we obtain 
a momentary glimpse of Kepler’s laws, which are so 
prominent in the title. When the gas is compressed, 
say to onc-cighth of its volume, the distances of the 
circulating molecules are halved and their velocities 
thereby doubled the temperature being proportional 
to the kinetic energy becomes increased to four times 
Its value; substituting these results in the adiabatic 
formula we find for the ratio of the specific heats the 
value 5/3, as required by monatomic gases We are 
afraid that a partial success of this kind may have 
induced the author to attach more value to his theory 
than we think it deserves. 

Temperature depends originally on the rotation of 
the ether particles; when heat Is supplied to the body 
its ether particles begin to rotate faster; in con¬ 
sequence of this (why?) their circulation, t e. the rota¬ 
tion of the atoms, slows do^n, on the other hand, the 
intramolecular motion of the atoms increases, the rota¬ 
tion of the molecules, and thus their mutual attraction, 
diminishes, and finally the molecular circulation, on 
which the molecular pressure depends, increases. 
Obviously the situation is saved by assuming an odd 
number of motions which increase and diminish 
alternately! Can anything more arbitrary or uncon¬ 
vincing be imagined? If the reader thinks that thi& 
short review cannot be doing the pamphlet justice, let 
him try himself. J. P. K 
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AnxmaU of No Importance. By D. Dewar. Pp. 113. 

S ilcutta and Simla. Thawer, Spink and Co.; 
n^n : W. Thackefi 1903 ) 

The essays collected in this little volume have, with 
one eaception (which made its appearance in the 
/nd^an Daily Telegraph), been previously before the 
ublic in the columns of the Times of India. Although 
is style is occasionally somewhat slangy, the author 
discourses in a pleasant and readable manner on the 
habits and mode of life of various living creatures 
commonly met with by the resident in India, inclusive 
of some of those to be seen on the voyage. Excluding 
all such animals as come under the denomination of 
^ame—'Whether great or small—he confines his atten¬ 
tion to the less attractive, although in many cases by 
no means the less obtrusive, members of the animal 
world, and from this lowly aspect of his subject he has 
chosen the title of the volume. 

As a rule, each of the various essays is devoted in 
the main to a particular species. One of the most 
amusing of the senes treats of the Indian crow—the 
miscalled Coruus splendens —a bird which, despite its 
store of mischief, Mr Dewar allows the possession 
of some redeeming traits. He can, however, scarcely 
find words to express his detestation of that noisome 
est, the common fly—a detestation shared by all who 
ave resided in the east On the other hand, the spider 
is a creature for which the author expresses the 

f reatest admiration, ranking its intellectual powers 
igher than those of ant, bee, or wasp 
Under the title of the ** Malaria Middleman will 
be found a good popular account of the manner in 
which the Anopheles mosquito conveys the malaria 
germ; although it would have been better had the use 
of "scientist^’ been avoided. To one sentence in 
another article, namely, that " dinosaurs and sea-ser¬ 
pents disported themselves in the ocean ” (p 62), we 
venture to take strong exception Although, perhaps, 
one relating to the movements of the fins of flying- 
fishes is the only zoological observation of any import¬ 
ance, we may commend the work as an excellent 
practical example of nature-teaching," and at the 
same time as showing how the enforced tedium and 
confinement of Indian hot-weather life may be miti¬ 
gated by the intelligent observation of the ways of the 
uninvited denizens of the bungalow and its immediate 
surroundings. R. L. 

Farming. By W. M Tod, M A With illustrations 
bv Lucy Kemp-Welch Haddon Hall Library. 
Pp- vi + 268 (London : J M Dent and Co , 1903 ) 
Price ys. 6 d. 

The Haddon Hall Library has hitherto dealt only with 
various branches of sport; its incursion into the serious 
domain of agriculture is therefore rather a novelty, 
but as Mr. Tod indicates in his opening chapter farm¬ 
ing is something more than a business. There are 
probably few men who have not deep in them the desire 
to cultivate a plot of land or to breed some kind of 
animal; it is a form of atavism, civilised man gets his 
amusement from the pursuits put of which he dragged 
a hard living In the early world, and farming, like 
shooting and fishing, has long been the rich man's 
recreation. The professional can still make a living 
by it, but the amateur often finds his farm little less 
CMtly than his shoot. It would be hardly fair to Mr 
Tod to say that his book is intended for the latter 
class of readers; dearly he has in mind the man to 
whom farminir is bread and butter, but he is very sure 
that If the fanner sometimes finds the butter spread 
too thin ha may look for abundant compensation in 
pure Joy of life on the lend. 
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Mr. Tod's book then differs from the ordinal text¬ 
book of agnculture in treating his subject from a 
somewhat more generalised and human point of view; 
he deals with the functions of the soil, the principles 
of ullage, manunng and cropping, live-stock, and the 
s>'stem on which a farm should be managed, without 
any elaboration of detail, but with an intelligent appre¬ 
ciation both of the scientific basis of agriculture and 
of the other considerations which must regulate Its 
piactice Hero and there his statements and recom¬ 
mendations are open to criticism; in a country sd 
diversified as Great Britain, the routine of management 
must change with the shifting conditions of climate 
and soil, but in the main the book presents a very 
sound picture of the farming of the midlands and east 
of England. Mr. Tod’s experience is sufficient 
guarantee that the book is practical; at the same time 
he 15 no blind follower of the old paths, but is insis¬ 
tent that agriculture, to be successful, must adapt 
itself to the altered state of our markets since the great 
tradition of British farming was established. 

The book is clearly and enthusiastically written, and 
wc can cordially recommend it cither to the man who 
has a little place in the country and wants to do some¬ 
thing more than blindly follow the lead of his bailiff, 
or to the general reader interested in the land and 
desirous of understanding its great industry. To the 
young landowner or to the boy who is anxious to take 
up farming as his walk in life the book will give an 
excellent picture of the work of a w^ell managed farm, 
and will serve as an inspiriting introduction to a more 
technical study of the subject. Like all the volumes 
of the Haddon Hall series, the book is charmingly 
produced, well printed on good paper, and with some 
illustrations ^ Miss Kcmp-Welch which catch the true 
spirit of the English country-side. A. D H, 

Queries in Ethnography, By Albert Galloway Keller, 

Ph D Pp, ix+^. (London : Longmans, Green 

and Co , 1903 ) Price 2s. net. 

Dr a G. Keller's small book of questions in ethno¬ 
graphy is intended for the use of the " intelligent and 
partially instructed layman." The specialist, he in¬ 
forms us, needs no such manual, and the utterly un¬ 
instructed are unfitted to use one with discrimination 
and result. We agree with him The 912 questions 
comprise a very wide range of ethnographical inquiry 
under the following heads —(i) maintenance; (2) 
perpetuation; (3) gratification; (4) religious and supers 
stitious ideas and usages; (5) the societal system; (6) 
contact and modification. 

The system followed has been that developed by 
Prof. Sumner, of Yale University, and the quesdons 
evidently are based also on the admirable " Notes and 
Queries on Anthropology " edited by Dr. J. G Garson 
and Mr C. H. Read, and on the set of questions Issued 
by Dr. J. G Frazer. Not one of these rooks has been 
written by a field ethnologist, and it is perhaps doubtful 
whether a field ethnologist would write such a bo(^, 
as the answers given to such questions by the collector 
are apt to be snippety, and, with the view of answer¬ 
ing the question succinctly, he would be inclined to 
leave out other descriptive matter which did not appear 
to be relative to the particular question, but wnlch 
might be, nevertheless, of supreme importance. Dr. 
Keller asks " euctly what is meant by * father,' 
‘ brother,'' son,' if they do not correspond to our own 
terms? " This sort of questioning is of little real 
value; the only satisfactory method is the genealogical 
one devised by Dr, Rivers {Joum. Anthrop. Inst., vol. 
xxx.^ P; 74* 1900)- Nothing is said about the value 
obtaining information concerning different schoole of 
decorative art and the significance of Che designs. 
Doubtless Dr. Keller’s little book will prove oi con- 


Dkcehbba a 4 » 1903] 


NATURE 


»73 


^Iderable service. Practically all one can say to a 
traveller is that he should collect full information about 
everydiin^, and books of this kind are valuable in 
suggesting topics for inquiry. 

Catalo^e of the Lepidi^tera Phalaenae in the 
Afuieum. Vol. iv. Catalogue of the Noctuidse in 
the Collection of the British Museum. By Sir 
George F. Hampson, Bart Pp. xx + 689, plates 
Iv.-lxavii I and 125 woodcuts. (London Printed 
by Order of the Trustees ) Price 15^ ; plates 165. 
The previous volume^ of this important work appeared 
in 1896, 1900, and 1901 respectively, and we have now 
to record the publication of vol. iv , which includes Ihc- 
Agrotlnse, the first of the fifteen subfamilies into which 
the ^reac family of NocCuids is divided, 1139 
Agrotins are desenbed in the present volume, out of 
the 10,000 to 13,000 known species of Noctuids. 

As the Agrotins are well represented m Europe and 
North America, this volume will perhaps appeal to a 
larger number of lepidopterists than Its predecessors, 
which treated of more showy, but principally tropical, 
moths For the plates of Agrotins trichromatic 
photography has b^n employed, as more suitable to 
represent the generally dull colours of the Noctuids 
than chromolithography, which is considered better 
adapted to bright coloured moths, such as Arctiads 
Most of the leading lepidopterists of Europe and 
America have helped to make Sir George Hampson's 
work more complete by the contribution of specimens, 
or coloured photographs of unique types, ana the loan 
of oo-iypes. 

Descriptions of the known larvae of Agrotinae are 
added from various authentic sources, those of North 
American species being mostly contributed by Dr 
Harrison G, Dyar 

The general arrangement of the book Is in all re¬ 
spects similar to that of previous volumes, and the 
execution of the plates is excellent, though one or two 
ficfures may perhaps be somewhat undercolourcd—not 
a very serious point, however. 

There are small matters on which wc think inform¬ 
ation, when attainable, might have been added, such 
as the elevations between which mountain species 
occur (which is only rarely mentioned) and the lati¬ 
tudes at which Arctic species have been found. 

As we may reasonably assume that the increase of 
our knowledge of moths will be still more rapid in the 
future than it has been in the past, we can hardly 
expect Sir George Hampson to complete the Noctuids 
in less Aan ten or twelve volumes At a rough esti¬ 
mate it is probable that out of the 1139 species described 
m vol. iv less than 300 may have been included in 
Walker’s catalogue of 1856-1866. Rather more than 
100 species of Agrotins have been described by Sir 
George himself, either for the first time in the present 
volume, or in previous publications. 

Proceedings of the London Mathemahcal Society, 
Vol XXXV. Pp. 476 (London; Francis Hodgson, 

1903) 

A SPECIAL interest attaches to the present volume from 
the fact that it marks the retirement from the 
secretaryshm of Mr. R. Tucker after thirty-five years 
of office Mr. Tucker was elected a member of the 
Society on October 16, 1865, and two years later he 
succeeded G. C, de Morgan as secretary. Mr. Tucker 
has been responsible for the greater part of the editorial 
duties connoted with the issue of the Proceedings 
frpip part xii. onwards, and he has succeeded in 
duclng a series of English malhematical transaqtlons 
of which he may well feel proud.* 

Among the subjects treated bi this volume we note 
Dr, HoSm’s presidential address on the infinite and 
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the infinitesimal in mathematical analysis, and papers 
by Mr. Conwav on light propagation in a uniaxial 
crystal, by Prof A. C. Dixon on summation of series 
and expansion of functions, by Prof Hitt on power 
series, by Prof Lamb on wave motions, by M. Picard 
on existence theorems for difTerential equations (in 
French), by Mr. Whittaker on harmonic analyses, by 
Mr. VV H. Young on sets of points and intervals, and 
many other papers of equal interest. 

/njijt on YourselL The only Law of Success, Pp 
45. (London; Gay and Biro, n.d.) Price ir. net. 
This little book is intended to set forth concisely many 
of Emerson's utterances on the importance ana power 
of individuality The '* thoughts'' selected are 
attractively arranged and nicely printed. 


LETTERS TO THE EDITOR. 

\The Edilpr does not hold htniseif responsible for opinions 
expressed by his correspondenis Neither can he uifdertohe 
to return, or to correspond with the writers of. 
manujcpi^lr intended for Uns or any other port rf NAiurs 
No nctice ts taken of anonymous communications 1 

The Unusual Sky Colours and the Atmospheric 
Circulation. 

Prof. I*', A, Fori l writes me concerning my letter In 
vol Uvin p, 623, that although he did not himself observe 
the coloured ring around the sun prior to the first of last 
August, yet he has been informed that it was seen in 
Europe much earlier The observers and dates quoted by 
M Forel, arranged by localities from north to souih, are 
as follows —Director RykotchelT, of the Central Physical 
Observatory at bt. Petersburg, noted«an opalescent veil 
surrounding the sun on October 5 and November 9, 1902, 
January ai, February 10. 18 and 23, Murth 17, April 5, 
May 29, and July 26, 1903 Dr Busch, at Arnsberg, West¬ 
phalia, saw Ihe same thing on November 19, 1902, March 
21 and 22, 1903, and Prof Wolf, at Heidelberg, during 
January, 1903 Dr Maurer, at Zurich, observed the ring 
also in January, on March 27 and 28, June 7, 8, 9, and at 
Ihe end of July, 1903 Therefore, M Ford says, very 
properly, that since the phenomenon was observed 
piactically simultaneously in Europe and America, no 
h>poihe5is as to why it appeared first in the last named 
country is needed While admitting the truth of the state¬ 
ment, 1 would remark that a faint whitish ring around the 
sun was recorded by me hers as early as June 26, 1^, 
although It was not noticed again until the close of the year. 
Ihe equally early appearance over southern England of a 
large brownish corona, which became smaller but more 
conspicuous during die summer and autumn of 190a, is de¬ 
scribed by Mr T. \v. Backhouse Jn Nature (voJ Ixvii p. 
>74) ■ 

M Forel pointed out in the Com^tci rendus of the French 
Academy of Sciences for August 10 that in view of the 
intermittent character of the brilliant colours of the western 
sky after Hunset during the preceding year, produced, he 
assumed, by the breaking up of the continuous ring of 
volcanic dust into separate cloud masses which passed 
successively over Europe, ft became of interest fo ascertain 
whether the present Bishop’s ring, unlike its predecessenr, 
was always visible in favourable circum^ances The 
data mentioned, as subsequently sent M Ford, proved that 
the new Bishop's ring was visible only at irregular in¬ 
tervals, as he had surmised. Now, if this phenomenon, as 
well as the discontinuous^ sunset glows, were caused by the 
passage of isolated masses of volcanic dust, It seems 
possible, by comparisons with observations at distant 
stations, not only to trace the direction of their drift, but 
also to determine their approximate velocity. Accoidingiy, 
the records at Blue Hill of the occurrence of Bishop's ring 
and of abnormal glows after sunset during the pest year 
were examined, and the tendency of txith phenomena to 
occur Intermittently, but net necesaarily rimultoneously, was 
establl^ed, even though the transparency of air remained 
nearly constant 
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On oomporinff them dayi with those on which Blihop'i 
ring was statef to have been visible at Zurich, and with 
the dates, from M- Ford's paper, of abnormal suniet glows 
seen at Morges, It was found that the successive appear¬ 
ance^ of the respective phenomena occurred here about 
twenty days later than they did in Switzerland. Of course^ 
the weather conditions at sjngle stations introduce irregu¬ 
larities, so that the conclusion must be regarded as un¬ 
certain, but supposing it to be approximately correct, since 
the stations used he nearly in the same latitude, and we 
can assume that the drift of the elevated dust-clouds was 
from west to east, their velocity in passing around the 
globe, from central Europe to the eastern United States, 
was about 30 miles per hour, or a rate considerably less 
than that found from trigonometrical measurements to be 
the vdocity of the highest ice-clouds. 

In the case of the great Krakatoa eruption in 1883, the 
speed of the ash<loud as it circled the globe from east to 
west along the equator, and its slow diffusion toward the 
poles, was determined from the observation of the successive 
apuaronces of coloured suns and brilliant sunset glows in 
dinerent parts of the world, collected by the Royal Society's 
committee appointed in iB8^ The assistance in solving 
the problem or atmospheric circulation which a knowledge 
of the drift of dust ejected into the upper atmosphere by 
volcanoes situated in the tropics might furnish would 
certainly justify obtaining all available data bearing on the 
march of the abnormal sky colours Mr. Clayton, of this 
observatory, began the collection of such data some tune 
an, but waa deterred from continuing the work by reason 
of the difficulty in obtaining definite Information A task 
of such magnitude belongs properly to a commission 
possessing the necessary facilities for collecting and dis- 
cuasing the material, so It is hoped that an organisation 
like the Krakatoa Committee, the admirable report of which 
was published In 1887, may undertake the study of the 
recent and present remarkable sky colorations, probably 
occasioned by the eruptions In 190a of the volcanoes in 
Martinique and St Vincent. 

A. Lawrence Rotch 

Blue Hill Meteorolo^cal Observatory, Hyde Park, 

Mass , USA., December ii. 


linternal Oielllatloii In the Watera of Loch Nean. 

1 WOULD beg a little space In your columns to direct 
attention to some of the conclusions which I draw from 
temperature observations taken last summer in Loch Ness. 

Routine observations have been taken at the south-west 
end of the loch several times a day since the middle of July, 
and 1 find that the temperature at any depth between 100 
and 300 feet changes with time in a markedly periodic 
faabion, the duration of a period being approximately three 
days. At about soo feet the difference between a maximum 
and a minimum is something like 5” F. At greater depths 
the temperature change Is less, but of the same period and 
the same phase. At depths less than aoo feet also the 
temperature change appears to fall off in magnitude whilst 
retaining the same penod and phase, but here there appear 
to be other changes more or less obscuring the simple 
periodic variation. Diagram 1 gives a few observations at 
aoo feet. 

I conclude from these observations, and others taken at 
different parts of the loch, that there Is an Internal oscjlla- 
tion In the waters—an internal seiche, similar to the swing¬ 
ing which may be set up in the Interface between oil and 
water lying the one above the other in a trough. For such 
a motion we ,ycquire liquids of different density lying one 
above the other; In the loch the upper waters being warmer 
are lighter Chan the lower strata, and I think It probable 
that the region where the temperature changes most 
abruptly acts as a surface of separation, and is comparable 
with the interface between the oil and water In the simple 
arrangement just mentioned. In Diagram a 1 have tried 
ID illustrate the motioD. The shaded portion is Intended to 
mreient the warmer water, and the hard line the region 
irnere the temperature changes most abruptly. Rough 
ealcsifations on the asiunmrion that the swinging In of this 
aaflire give the period of the order observed. A eery re- 
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markable point Is the large amplitude of the vibration. At 
the ends of the loch the Isothermal surfaoea sufferitig the 
reatest displacement may move through oa much os 75 
set. 

The observations make It probable that this swinging is 
started by gales and strong winds. Winds produce a sibpe 
of the upper Isotherms down towards the lee end of the 
loch, and the stronger the wind the deeper fs this effect felt. 
So that strong winds are able to displace the relatively deep 



isotherms in that region where they act as an Interface, 
and on the wind filing the Isotherms swing back and 
continue to swing freely with a natural period. 

Unfortunately it is necessary to wait for the return 
of summer before more observations can be made bearing 
on the subject, as the waters are now of almost uniform 
temperature. 

1 believe I am right In saying that such a phenomenon 
had up to this never been even suspected by lintnologlsts. 



Fio a. 


I do not think the temperatures of the deeper strata of water 
in any lake have been systematically observed. The pheno¬ 
menon seems to me of great Interest and worthy of careful 
study, as It appears to rank In Importance along with fhe 
ordinary seiches which have been studied with such care 
and perseverance by Forel and others. 

E. R, WATdOM. 

Scottish Lake Survey, Fort Augustus, N.B., Deesmbsr la^ 
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A GREAT REUGION.^ 

I F any proof were needed of the value of the com¬ 
parative method in historic research, it is afforded 
1^'uMse handsome viriumes. The science of com¬ 
parative philology produced that of comparative 
.mytholoni and the establlBhlng of a system of 
aWyticuT study of myths and lolklore, which ex¬ 
tracted meaning from the meaningless, and turned the 
mere fable Intopredous fragments of historic record. 

The study of myth and folklore revealed certain 
laws that were common to most systems by which the 
growth and development of a religion could be studied, 
hirst, it established the fact that a religion, be it the 
most elementary beliefs of a savwe people or the 
fully developed creed of dynastic Egypt or Chaldea, 
or the sacerdotal system of the Hebrews, was 
essentially the product of the human mind—religion 
becomes, therefore, a branch of anthropology, and re¬ 
quires to be studied by the methods of that important 
science. 

No religion of the ancient world so much demands 
to be studied by the anthropological method as that 
of Eg3rpt. Its antiquity far exceeds that of all other 
nations, for many of its component elements belong 
to the prehistoric age. Viewed as a whole, it is a 
perfect conglomeration of strange and contradictory 
elements. Grossly savage beliefs of animal worship 
and cannibalism are found side by side with the most 
simple monotheism, and magic and demonology with 
an elaborate system of eschatology which in the latest 
times exercised a powerful Influence on that of 
Christianity. Not only was the student faced with 
this confusion of elements, but there was another 
serious difficulty to encounter. Unlike the great 
Aryan or Semitic religions, the Egyptian religion 
possessed no canonical books like ttie Vedas or 
Aveata or the Hebrew scriptures. The Egyptians were 
not a literary people; there was a scribe caste, powerful 
through its priestly and official associationa, but 
essenually a caste. Unlike the Babylonians, they had 
no national epic poems, no exegetical literature. 

^ The only work which in any degree could be con¬ 
sidered as the sacred book of the Egyptians was the 
Book of the Dead," a mosaic of material of various 
ages and sources. The student, therefore, who would 
solve the riddle of the Sphinx and reduce chaos to 
system and order, must be a bold man, and prepared 
to face much labour and study. Great scholars had 
already laboured In the field. Dr. Heinrich Brugseh, 
in his work " Religion und Mythologie, der Alteh 
iEgypter," had attempted to set forth the chief 
features of this wonderful religion; he had, however, 
been hampered by his material. The fine editions of 
the " Book of the Dead," such as the Anl and Nu 
papyri of the Theban age, were unpublished, and he 
had recourse chiefly to late materia] of the Ptolemaic 
age, a time when the Egrotlans themselves knew 
little of their own religion. Moreover, Brugseh 
approached the subject from a classical, Aryan, and 
philosophical point, a method totally unsuitable for a 
religion with an African vocabulary. As Dr. Budge 
jusUy remarks, " No African language is suitable mr 
giving expression to theological and philosophical 
speculations, and even an Egyptian priest of the 
highest intellectual attainments would have been un- 
aUe to render a treatise of Aristotle into language 
which his brother priests without teaching could 
understands" M. Maspero was the next savant who 
essayed the task, and he had older material, and was 
the first to apply the anthropological method. He 

' Cods of iliB Enpdun: Shidiu In lljn^hdlaay " By 

« w. Buds*, Litt J} , D.U11, Ac., JCmpar of tba DoparimAV of 
[lltf la iliB Brithh ICttMoa. ■ voIb, Ppw avU 

-- -lob: 


_ _ hi Briiiih MttWDa. ■ voli, Ppw avIl+MS ( 

Vun gS ooloaiiad pliMC uid igi lUncirMleu (Lom< 
igo4.) Plfea 3/, v> nei. 
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recognised the savage cults in animal worship and 
mope, and in the pyramid texts of the sixth dynasty. 

'uie astonishing progress of discovery in Egypt 
during recent years has given an enormous retitv 
spective enlargement to our knowledge of human life 
in the Nile Valley. Not only is the historic age known 
with an astonishing degree of detail to its very 
threshold, but our knowMge now extends far into the 
dark regions of the prehistoric. 

From the graves on the ed» of the Lybian plateau 
we gather not only the records of the life on earth of 
these people, but also the evidence of their simple creed 
and hopes of a life hereafter. Here, then, we must 
look for the beginnings of the religion of Egypt and 
the birth of the gods. It is now possible to ascertain 
the conditions of the environment in which the first 
elements of Egyptian religion grew up. 

At the commencement of his work Dr. Du^e deals 
with one of the greatest difficulties of the E^ptian 
religion—the problem of animal worship. At the 
time of man's first advent into north-east Africa and 
the Lybian plateau, the Nile valley presented a very 
different appearance from that of to-day. Banked by 
the Arabian and Lybian hills, the latter wooded and 
swarming with animals, and with great swamps and 
marshes full of Amphibia and se^nts, &c., it was 
very different from the Egypt of historic times Man 
found himself compelled to struggle for existence, not 
only with human toes, but also with a host of hostile 
animals. The fear of these produced a worship of 
them; we haye a similar cult in Chaldea in the animal 
demons, lions, leopards, serpents, scorpions, &c. Man, 
however, soon demonstrated his superionly to the 
brute creation,- some he killed in self-defence, some 
he domesticated or rendered serviceable to himself, 
The Egyptian of these prehistoric times was a 
cannibal; proof of this is shown by the long and valu¬ 
able passage desenbing King Unas hunting, killing 
and eating the ^ods. Dr. Budge clearly ^ows the 
argument on which cannibalism was basiM. By eaU 
Ing the hearts and livers of men or gods the king 
acquired their powers; so also with animals. How 
early the Egyptian attained to the idea of some 
immortal element in man we cannot say, but we can 
see from the burials of the Neolithic age that It was 
fullv developed then, This developed the belief irf the 
goa-man or god-king who lived and died and became 
immortal. He had as Unas the powers of man and 
of animals, and thus man worship and animal worship 
were fused by placing the animals' heads on human 
bodies, as the Babyloniana placed human heads on 
animal bodies. The belief in the god-man—the 
anthropomorphic cult became the indigenous creed of 
Egypt—in the form of the'worship of Osiris, and Dr. 
Budge's arguiiibnts for its north-east African ongin 
are most convincing. Whatever other forms of re¬ 
ligion were dcvelofM in Egypt or introduced from 
without, it remained the faith of the people, and con¬ 
tinued so until the god-man Osiris became absorbed 
into the man Jesus Christ. It was the golden thread 
which ran through the tangled skein of religious life 
in Egypt for many thousand of years. In elucidating 
this fact, Dr Budge has, as it were, established a 
base line for his study of all the other varied elements 
in this complex creed. These most important other 
elements are fully dealt with, but space will only allow 
us to deal with two, the Ra cult or Heliopolis and the 
worship of Horus the Hawk, "sky god" and " his^^ 
blacksmith followers ” with its centre at Edfu 

The solar cult of Ra-Tem oi^Heliopiriis shows many 
traces of affinity with the solar cults of Asia, and this 
may be accounted fOr by the position of Heliopolis, 
but there is a preponderance ot native elements. By 
many irhoa long been regarded as the religion of 
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Egypt, owing to the Immenae power it attained when 
blended with that of Amen of l^ebes, and administered 
by the most powerful priesthood the ancient world ever 
placed. Dr Bud^e, however, very clearly demon¬ 
strates its position as the relig^ion of the court and 
aristocracy of Eftypt, as that of Osiris was the creed 
of the people From an early period there was a 
fusion of the two creeds, and with the Theban school 
this was carried to the extreme, where Amen Ra 
assumes the function of Osiris and all the other ^od& 
as well, but with the fall of the ambitious hierarchy 
the old creeds once more asserted their power. This 
portion of the book is a most interesting' and valuable 
account of one of the greatest religious movements of 
ancient times. 

The revival of the Heliopolitnn ritual, and especially 
the teaching as to the Heaven of the victorious Osirian, 
is very fully described, and there is here matter of 
immense value. Here the deceased who has become 
justified " becomes god the son of god,’’ he takes 
his seat by the side of God, and cats of the Tree of | 
Life, which is m the midst of the Field of Peace 


the Etrvptianfl believed In eternal punldimenti but thev 
supplied all the material for a most elaborate tlluantM 
edition of the Egyptian inferno to those who held that 
doctrine. Hence w'e find the early Christians ffivUig 
such vivid descriptions of the fate of the damnedT 

There are some points on which, however, we 
must differ from the author. After the very lucid 
description which he gives of the Egrotian Tuat or 
T.and of Night, he gives us a most valuable excursus 
on the Hebrew Gehenna and the Babylonian Hell, 
and would attribute the Rabbinical ideas to Egyptian 
influence Great as was the influence of Egyptian 
theology on early Christianity, the Apocalypse and 
Coptic writings, it is very doubtful if it attracted the 
Jewish mind. The Seven-headed Serpent of Revela¬ 
tion is the Serpent of the Week of the Babylonians 
with seven heads and tails—certainly not the seven- 
headed serpent of the Egyptians. 

In conclusion, we must give a high word of praise 
to the preparation of the work; the beautiful plates 
and illustrations, the various tables and indices, render 


He lives on light, becomes a being of light, and, 
as Dr Budge pcants out and we must add very 
quietly, that as this cult was known among the 
people of Lower Egypt until two centuries after the 
Christian era, we have here the source from which 
the writer of the Apocalypse drew his description of 
the life of the Christian who had overcome ” the 
world There is material under the study of the 
important mother goddess cults which should 
certainly attract attention from the New Testament 
critics, lor here we have the basis of the Theotokos 
controversy This is not the place to discuss 
theology, so we pass to the more interesting subject 
of the worship of Homs Bebutet, the opponent of 
Set, with his curious guild of " Blacksmiths.” Dr 
Budge’s remarks on this subject arc of importance, 
as they .show how often history is found interwoven 
with myth Essentially a solar myth, there is inter¬ 
woven with it the story of the invasion of Egypt 
from the south by a superior race who used iron or 
metal weapons against the flint weapons of the 
abo^ines To quote Dr Budge — 

IS of aiursc impossible to say who were the 
blacksmiths that swept over Egypt from South to 
North, but the writer believes that they represent 
the invaders in prcdvnastic times who ni,iue their 
way from a country m the East, by way of the Red 
Sea, by some road across the eastern desert. They 
brought with them the knowledge of working in 
metals and of brickmaking, and having conquered 
the indigenous people oJ the South, that is those it a work that should win the gratitude of all Eg)pt- 
around Edfu, made that city the centre of their ^ ologists, and add still more to the writer's reputation 



Fig 1 — Hotub of Uitiutai Armed (Edfliji Fram " Godi of the Esyptiuu ") 


Civilisation 

In later times the material conflict was blended with 
the mythic, and hence the confused legend of 
Ptolemaic times. Sufficient has been said to show 
the rich material Dr. Budge has collected m these two 
great volumes, but we can only dip into them in this 
review. The valuable analysis which Dr Budge gives 
of those strange works the ” Book of the Tuat '"and 
the ” B6dk of the Prions ” will be welcome, for hither- 
t} no authoritative English description of these works 
has been accessible. The curious illustrations of the 
journey of the sun through the night hours, which are 
found on the sarcophagus of Seti I in the Sloane 
Museum and in the royal tombs of the nineteenth 
and twentieth dynasties, certainly depict all the horrors 
of befl to the simple ibd uninitiated. The works 
were, however, essentially sacerdotal, and inscribed in 
ptedn not accessible to the people, so whatever their 
MtbJn^ljght be, it did not affect the popular feligion. 
fir. BuoPe IS probably right in denyidg tne theory that 
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as an indefatigable worker and a painstaking scholar. 


SCIENCE IN SOFT RAIMENT.^ 

I N these six agreeable volumes there is an extra¬ 
ordinary family likeness, which thf authors them¬ 
selves perhaps would be very unwilling lo recognise. 

1 " wild Nacureg Wayi " Oy R. Kur on, F Z S Wuh aoo IIIubU'S- 
ilon* Trom pholographi Uken direct Tram nniure ^ Cherry end Richiud 
Keerton, Pp xvi+fl9a. (<. B«all and Co , looi ) Price loi 6^ net 
“A Little Brolher lo the Beer, and other Animal SmdlcG" By William 
F Lonf llliiftraied by CharlM CowUnd Pp Kis+aBo. (Bmuui, 
USA., and LondoD , Ginn & Co, 1903 ) Price 71 6 d. 

Wee Tim rane BaoiiiM, Studiee or Animal Lire and Chonctor " By 
Douglee BngliRh With iw lllUBiriilone Bom hU pbotoanphe of InditK 
crcBtnreH Pp. vl+fle3. (London S H BouiMd and Co., Ltd., 1003.) 
Puce sr ncl 

Popular Natural Hiitoiyof the Lower Aiilmah GnvRtebnteet' B« 
Henry Scherren, F Z S, Pp aBB, with 16B ilhlktruletu. (The ReUgfami 
Tract SiiCiBiy, 1003.) Piloe 31. 6 d. 

Nature'! HUdlcB. oT the Hoitknr iht Boat!,** By H. W. BhMteid- 
Walwyn, M A , F.Z.S., F.R.S. Wiih coloured pinie and ovar too fllaaln- 
ilona by the author Pp ivl+aoe. (CsHall and C^, igpU t' 

" Nature-Corlona and BevuiTIttl.’^ RuAiaid ll!ere, F.G ( 

Wlih aiEiy-nine UJuairpiloiM from dmnifpgii 
(l.ondon. The T 


) Mca6f. 

__ .G a. F.ii.A.a 

- , Ihgii mode by the authht; Fpi frs* 

Rellfioui Traci Soatty, 1903.) Prhia yr-^ 
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Even the point of view/' on which Mr. Lone 
iAfUts, does not very greatly vary. From book to book 
we come across the same animals, house-mouse and 
dormouse, sparrow and kingfisher, fox and squirrel, 
remarkable shells and strang'c leaf-insects. The 
problems are the same—the boundaries of instinct and 
reason, the methods and reality of protective resem¬ 
blance, and all the general mystery of life If Mr. 
Shraheard-Walwyn aims at inducing his readers ** to 
study for themselves wild nature and her wonderful 
ways/' Mr. Kearton makes the same appeal on his 
title-pam Mr. Walwyn gives his book an alternative 
title, "The Battle of the^easts," his beasts proving 
in the sequel to be chiefly birds and insects. In like 
manner Mr. Douglas English chooses for one of his 
" wee timVous beasties" the purple emperor, 
although among butterflies Apatura ms is not tiny, 
and in Mr. English's own account of it is not 
timorous He describes it as displaying while still a 
mere caterpillar " paroxysms of fury/' and by help 
of its hard and formidable horns successfully repulsing 
the attacks of an ichneumon-fly He leaves it to us in 
the end as a vision of triumphant beauty on its nuptial 
flight soaring boldly into the empyrean 
The three authors above mentioned compete with one 
another in a very delightful manner, their illustrations 
being^ evidently the result oT extreme ingenuity and 
skill in the art of photography. Mr. Kearton and 



Fib, ■ —DormouK. (Fnnn *'Wca 1 Im>oui BcsBitu ") 

Others are now making known the devices, sometimes 
rather comical, by which the wary children of the 
wilderness have to be outwitted. It is not so easy to 
win the grace of naturalness in the portrait of a wilting 
sitter. One can scarcely, therefore, expect a cool mio 
unconstrained demeanour from creatures shy and 
nervous, surprised in their most secluded haunts, and 
expecting only that they and their young ones are to 
be robbed and murder^ by the camera-fiend. That 
centaur-like compound of man and machine has in 
consequence to manage its movements with consum¬ 
mate caution and hours of patience The plan of 
stretching a wire, by stepping on which the wild 
creature will itself open the magic shutter. Is no doubt 
hopeful But there are ledges of precipitous rocks, 
accessible only at serious risk of life or limb, to which 
it is as difflcult to attach an electnc wire as to put 
salt on the tail of a hunted bird. 

7*he unelaborate care with which nature moulds and 
paints her savages, the mild and the merciless alike, 
so as to make them undlstinguishable from their 
suiTotmdings, has a singular effect on the pictorial 
■umaa of a photograph. It might almost be aald that 
Che better It is the less we like it. The finlah and 
ekc^lence of the scene that is reproduced In all its 
often beguiles the eye to such an extern that 
It becomes nearly as gmt a puzzle to find thabird, ^ 
tMMt, the^caterprhar or Be butterfly, the spider and'the 
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spider's web in the picture aS it was to detect the real 
objects in their actual environment of reeds and moss 
and grass, dead leaves and bare twigs, or a medley of 
sticks and stones In this respect Mr. Long m his 
humorous and entertaining book has a certain advan¬ 
tage. With the help of a clever artist he can make 
his incidents highly dramatic. He can emphasise what 
points he pleases in the life end actions of his coons 
and cats, moose and mink, fat familiar toad or wood¬ 
cock with an astounding genius for surgery worthy 
of Hutton the bone-setter 

All the writers seem to agree in lamenting " That 
villainous saltpetre should be digg'd Out of the bowels 
of the harmless earth/’ to destroy their particular 
favountes, though they cannot help gloating over the 
hundreds of flies and other insects destroyed by toad or 
sparrow. But Mr. Long goes a step further in the 
cause of humanity. It is not oi^ the ordinary ^n of 
which he deprecates the use. Tnc photographic gun 
must also be tabu He celebrates the man " who goes 
to the woods for rest and for letting his soul grow," 
who IS " content just to see and hear and understand," 
who " has no fret or sweat to get the sun just right 
and calculate his exact thirty-foot distance and then to 
fume and swear/’ as Mr. Long has " heard good men 
do ” (though that, of course, is incredible and a mere 
< aural delusion), because the game fidgets, or the 
clouds obscure the sun, or the plates arc not quick 
enough, or," dec Thus do we scoff at other men's 
pursuits, and at our own] Mr. Kerr in turn might 
well laugh lo scorn Mr. Long with his canoe and his 
camp, and his creeping up " through the brfilde to 
where bear and her cubs are gathering blueberries 
in Iheir greedy, funny way." What if they should 
suddenly take a fancy to gathering Mr. Long? 

Mr Kerr savs of his own excellent studiet* 
" wherever possible I have made my sketches direct 
from Nature,” with this ingenuous finish to the sen¬ 
tence, and for this purpose 1 have spent many hours 
in the Natural History Museum, Cromwell Road." 
There, to be sure, no Jiving bears are likely to quicken 
the pulse or to make the directness of nature-study Over 
exciting But in compensation, as Mr. Kerr’s book 
will help its readers to perceive, our National Museum 
contains many of the most wonderful specimens that 
the globe produces, and though the game is dew and 
the life is still, they are trophies of all that is most 
artful and most artistic in nature’s handiwork. If, 
however, the illustration of the watering-pot shell la 
faithfully reproduced, the example copied cannot be a 
veiT good one, since it shows tar too faintly the two 
rudimentary embeddcxl valves to which attention Is 
directed in the text Protective resemblance is finely 
exemplified in Mr. Kerr’s figure and description of the 
lcaf-butterflyi«Kallima, from Mr. Rothschild’s museum 
at Tring, and again by sev^nt figures of moths and 
butterflies in Mr. Walwyn's ” Riddles." On the other 
hand, this much debated hvnothesis is ill supported by 
the unnamed " hubmarine shellfish ” in the latter 
work. There a species of Pteroceras is represented, a 
moderately flattened shell with seven long projecting 
processes, and Mr Walwyn asks us to believe that 
this " mimics a crab, whose coat of mail affords him 
a very complete protection " The author -does not 
trouble himself to say what crab is mimicked, or 
whether its coat of mail is harder than that of the 
Pteroceras, or anything like as hard. He does not say 
whether he ever saw a crab whh iU legs sprawling 
about in such impossible positions as the processes ot 
Ac shell would represent. Above all, he seems to have 
forgotten that to look like #crab is the worst possible 
disguise to assuma In Ae tea, unless you wish to say 
to the first passer-by that has a wide enough mouth, 
" plesfte, come gndpat me.” 
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Mr. Hefiry Scheiren's attractive and compendious 
Utde book t^ds rather apart from the rest. It aims, 
and, alma luccSessfuliy, at giving the younz naturalist 
a pieaaant idea of the invertebrates as a field of study. 
It is unfortunate that a wrong adjustment of the type 
on p. 49 has obscured the grouping of the cephalopcras. 
The passage reads as if the second group no less than 
the first was subdivided into eight-armed and ten- 
armed species The confusion is increased by a further 
accident on the following page, where the name of 
" the Pearly Nautilus " is attributed to the figure of 
" the Paper Nautilus," AfgonauXa afgo, although it is 


of technical names, but of Indian and English. Hetica 
we learn that Mooweesuk is " the coon/’ and 
Nemox is " the fisher," but whether the world hna 
more than one coon or more than one fisher we are 
left wondering, and what in the world Mr. Long’a 
" fisher " may be remains a problem, one of nature’s 
riddles for Mr. Shephenrd-Walwyn to solve. 

It may be said of all these books, though their merits 
arc various and their Individual merit unequal, that 
they are good both to give and to receive. 

T. R. R S. 


INDlAli METEOROLOGICAL MEMOIRS.^ 
T T was only quite recently that there was 
^ noticed in these columns the volume contain¬ 
ing the record of rainfall of each Indian station, 
printed in such a form that the reader could at 
a glfince see the monthly, yearly, or monsoon fall 
for any year up to 1900. This important volume, 
published under the direction of Sir John Eliot, 
IS now followed by another equally valuable, 
embodying all the pressure observations of each 
station for the whole period of observation up 
to the end of the year 1902. These pressures are 
all reduced to 32° F and constant gravity (lat. 
4S“), but not for height above sea-level; the 
crevatlon of the cistern is, however, added in each 
case. 

Previous to the year 1889, the monthly means 
given are those of the mean of the ten and sixteen 
hours’ monthly mean, but after that year the 
8 a.m. monthly values alone are employed. At 
the foot of each table the necessary mformation 
is given for converting one seriei^ Into the other, 
so that no difficulty should be encountered in this 
respect. 

As an indication of the thoroughness with 
which this compilation has been attended, the 
attention of the rp^er may be directed to 
appendix which > contains notes on the posi¬ 
tions of the observatories and the character of the 
barometric observations. Appendix il. includes 
further important data, for here are collected for 
each station such valuable notes as makers and 
kinds of barometers enrmloycd, periods of use, 
positions, corrections to Calcutta standard, &c 
The data included in this volume refer to 121 
different stations, and the records in most in¬ 
stances date from the year 18^5 
Another memoir that has ^ust recently been 
published is one which deals with the movements 
of the upper clouds. The observations were made 
at six stations, namely, Simla, Lahore, Jaipur, 
Allahabad, Vizagapatam, and Madras, and were 
recorded by means of Fineman's nepheacopes, a 
de^scripcion and illustration of which are given in 
the text. ® 

The period of observation extended over the 
years 1895-^1900, and in this volume not only is 
a monthly summary of the data for each of these 
stations inserted, but also the results of a brief dis¬ 
cussion, and a series of twelve plates illustrating the 
mean directions of the different classes of clouds for 
each month of the year, 

The following are among the diief results whkh 
have been gathered from this series of obsenradons, 
but it is pointed out that a more extended aeries at 

} Vol. RV, put I. Brief 
SljE SuikMU In Indie. 

PiMune Redne^ lo ri* F 
under the dliteUon of Sir 
otogleel Repoiter M the 
IndUn 6hieiT U ariefc> 
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properly given later on to the iVaufiftiy pompdius 
figured gnd discussed on p. 56. Such mistakes are 
likely enough to arise so long as publishers entertain 
a Bupenritlous dread that the popularity of a book will 
be impaired by the introduction of technical scientific 
names Alone among our authors, Mr, Kerr has been 
allowed to set this superstition at defiance. The public 
are seemlligly expectra to hail with delight such names 
as Mooweesuk and Musquash', and Chigwooltz and 
Uiik Wui)k, Perhaps are pleasantly resonant of 
Li^gfalloOr’s " Hiawatha." Otherwise they are no 
eaner to remember than Linnean Latin. Mr^ Long 
understenda this, and kindly supplies d g^fossafy, not 
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C«renty or thirty selected stationa Is dtisired to 
oprroborate these facts and conclualons. ^ 

Ilie amount of cirrus cloud is small during the rainy 
•eason ki Upper India, and increases rapidly south¬ 
wards, reaching’ a maximum in southern India. 

The amount or frequency of cirro-stratus cloud Is 
large in the dry season in northern India, and de¬ 
creases rapidly southwards to southern India, where 
it is very small, as indicated by the Madras and 
Vizagapatam observations 

The amount of cirro-stratus is much smaller in the 
wet than in the dry season in Upper India. It is very 
small in the peninsula, almost as small as in the dry 
season. It is, on the other hand, of frequent occur¬ 
rence over the area represented by Jaipur and 
Allahabad, and more especially in Allahabad 

Alto-cumulus cloud is a cloud of frequent occurrence 
in northern India throughout the whole year. It Is 
of rare occurrence in the peninsula from November to 
May, and of occasional occurrence from June to 
October at Madras 

Cumulus and cumulo-nimbus are of frequent occur¬ 
rence in the dry season at Simla, Jaipur, Vizaga- 
patam and Madras, more especially at the two last- 
named coast stations, and are, in fact, the most 
characteristic clouds of the Indian area They are of 
frequent occurrence in the wet season, more especially 
at the peninsular coast stations and at Jaipur and 
Allahabad. 

It is noteworthy that cumulus and cumulo-nimbus 
are of much less frequent occurrence in the wet than 
In the dry season at Vizagapatam and Madras The 
former t3rpe of cloud is also comparatively rare at 
Allahabad and the latter type of cloud at Jaipur in 
the dry season. 

With regard to the directions of movements of the 
difTcrent types of clouds at the different seasons of the 
year, the maps in the volume illustrate the results 
most clearly. Reference may here, perhaps, be made 
only to the directions of the cirrus and cirro-stratus 
during the wet and dry seasons, and the following 
table sums up the information for the six stations. 



Mean dlroction of movement In 

Stnllon 

Dry Seuon 1 

1 1 

Wet Seuon 


Cirnii 

Cino-ilrnlui 

Clrrui 

CliTO-Mniui 

SiidIb 

L^re , . 

luiKabkd 

VUsffapstBiD 

Modru 

S. slow. 

S 86W 
N.86 W. 
S. 8a W 
S. 4W. 
S. 13 W 

S. 82 w. 
S. 86W 
N. 87 W. 
S. 83 W 

S 27 W. 
S. 86 W. 

S 85 W. 
S. 48 w 
N. 78 W. 
N 8jW. 
N 7a E. 

S. 82 E 

.... 


It will be seen that the movements of the two kinds 
of clouds in both seasons are practically the same in 
Upper or north-west India, but dilTor very considerably 
when the stations are more south. 

It may further be noted that in the more northern 
stations the air movement as observed by the upper 
clouds is very steady in Che direction from almost due 
west to east, and this is more especially so during the 
dry season from November to May. 

During this small number of years of observation it 
was detected that the mean direction of the cirrus move- 
menrvaried slightly in the same months or seasons of 
dllFqrent years. This variation, bs Sir John Eliot 
sfafeii is almost certainly real, and represents a phase 
inupper air movemeat over a considerable area. 

' >I^ioua to these da||‘ observations it had been 
ninnutted on theoretical grounds that the south-west 
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monsoon currents reach up to an average elevation of 
10,000 to 15,000 feet, no actual measurements having 
been made. Sir John Eliot here points out that the 
most remarkable feature of the present cloud observ¬ 
ations IS the great variability or unsteadiness of the 
cloud movement during this period up to the elevation 
of the highest cirrus at Allahabad, in the centre or 
axis of the trough of low pressure. From cloud 
measurements made by phologrammeters at Allahabad 
during the wet seasons (June to September) of the 
years 1898 to 1900, it was deduced that the variable 
or unsteady movement in the monsoon trough ex¬ 
tended " to a probable elevation of jo,ooo feet at least, 
and perhaps even to 40,000 feet, and that the regular 
movement in the higher atmosphere from west to east 
U either suspended or occurs at a much greater 
elevation than in the dry season.” 

The important results obtained by determining the 
movements of the air currents at different heights by 
means of the observations of clouds indicate that the 
use of kites and unmanned balloons will perhaps 
prove n valuable auxiliary. 

The appearance of these two important memoirs so 
recently after the one to which reference has already 
been made will give the reader some notion of the 
activity displayed by the Indian Meteorological De¬ 
partment under the distinguished direction of Sir John 
Eliot, and of the valuable researches which it con¬ 
tributes to meteorological science 

W. J S. L. 


THE FOOD AND DRUGS ACTS ^ 
'"T^HE two Parliamentary papers mentioned below, 

^ although Widely difTcrent in character, are, at 
bottom, intimately connected with a common question, 
namely, the effective administration of the enactments 
dealing with the adulteration of food and drink 

The Food and Drugs Acts are now upwards of a 
third of a century old They have been considered and 
reconsidered by Parliament at various times even 
down to the year 1899, and in the consideration have 
had to run the gauntlet of much deliberate obstruction 
from faddists, federations, and that class of free- 
fooders which regards any legislative interference w(th 
the buying and selling of anything of the nature of 
food, however bad, as noxious economic heresy, and 
a restriction of the free play of competition. That 
the Acts contain compromises, inconsistencies, and 
anomalies is well known to those who have anything 
to do with their administration. Nor has the judge- 
made law by which these anomalies have been inter¬ 
preted tended to their smoother working; indeed, it 
has caused them to be absolutely inoperative in certain 
directions. How imperfect the Acts are is strikingly 
exemplihed in the t^vo papers before us. 

Hie first, and in a se^se the most in^rtant, of 
these is the final report of the Royal Commission 
appointed to inquire into arsenical poisoning front the 
consumption of beer and other articles of food or drink 
It will be remembered that gi the latter part of 1^00 
there occurred a serious ept^mic of poisoning which 
was traced to arsenical contamination of beer at 
numerous breweries through the use of brewing 
sugars manufactured by a single firm in the naigli- 
bourhood of Liverpool. The arsenic wills introduced 
Into these sugars by way of a highly arsenical sulphurp 
acid supplied by a Arm of dnemlcal manufacturers in 

1 FIdhI Raport of ifae RqfSI Conunlnlni upoliiMd to faqiiln Into 
Anonknl Pdliooini from the Gomomptloii of Bensaod DtfrW Aitidm of 
Food or I>rii|k, Pnrlbnionfaiy Pnpm Cd, 1B48. 19034 

Plnat Ropon of tho Xk^aitmontnl CommliiM oppoliMid bf iho Bonnl 
of Agrlculivro ond DojnrtiiHDc of Aniculiun nnd oihor InduotiMi nod 
Tacbnkal 4 flotiiiGilon mr frelud lo loqiiiro npd rnwri upon ibo dotln- 
Uliip of Rogulnihmi under SKiloh 4 of tbo Solo of Food nnd Dmgi Act 
*899 for BttiMr PullnmcDiuy Pnper. Cd. V749. 1903. 
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Leeds which had been used in their production. This 
occurrence was attended with serious consequences,, 
and caused such widespread alarm that it was deemed 
expiidient that a Royal Commission should issue to, 
ascertain the amount of the sickness and death attri¬ 
butable (o poisoning by arsenic, and to consider by 
wfla,t;aafcguards the introduction of arsenic into articles 
of food or dnnk can be prevented 
In theii first report the Comnijssioncrs dealt with 
^thc immediate question which led to their appoint¬ 
ments, and made certain recommendations with the 
view of strengthening the hands of the Inland Revenue 
Authorities in preventing a recurrence of such a catas¬ 
trophe as that which occurred in the autumn of iqoo 
In their second and final report the Commissioners | 
state in the outset what action they took to ahcertain 
what became of the large stock (more than 700 tons) 
of arsenicated glucose and " invert ** remaining at the 
works of the firm who made it, and also what became 1 
of certain arscnicated table syrups (14 tons in amount) 
which they had placed on the market It is satis¬ 
factory to know that all the contaminated glucose and 
invert ” sugar was got rid of for purposes uncon¬ 
nected Avith food, particulars regarding each sale and 
the undertakings entered into respecting the use of all 
sugars sold being communicated to the Commission 
and to the Local Government Board. 

As regards the extent of the epidemic, it appears 
from the evidence of witnesses and from information 1 
obtained from medical officers of health that the total 
number of persons who suffered was certainly not 
fewer than 6000, and probably considerably more It 
js_ impossible to determine the number of fatal cases 
with any approach to accuracy. From the returns of 
the medical officers of health it appears that these were 
at least seventy, that is to say, there were seventy cases 
in which arsenical poisoning was entered in the death 
certificate as the cau<%e of death, or was found to be a 
cause as the result of a coroner’s inquest These, in 
the opinion of the Commissioners, do not represent the 
total number of rases. Deaths occurring before the I 
discovery of the cause of the outbreak Avere frequently ' 

certified as due to chronic alcoholism ” and *' cirrhosis ! 

II —I —-- I 

Addison’s disease and to locomotor ataxy Other 
deaths were record(>d as due to '’alcoholic,” ” pen- 
phornl,” or " multiple ” neuritis 
Not the least valuable result of the inquiry has been 
to bring together n scries of detailed descriptions by 
competent mediial observers of individual cases of 
poisoning, of different clinical types Aivhich they have 
distinguished, of particular symptoms met with at 
different stages of the malady, and of pathological 
changes observed post mortem. These descriptions 
form valuable material for reference and comparison, 
and merit careful attention. 

The Commissioners arc of opinion that a consider¬ 
able proportion of beer brewed in some parts of the 
country bef(^ i^X) contained noteworthy quantities of 
arsenic, mainly derived from malt and from brewing 
sugars It is also evident that before 1900 the degree 
to which beer had bcei^iable to receive arsenic from 
malt must have varied greatly in different parts of 
England. Malt iias been shown to have been subject 
to* arsenical contamination in much greater degree 
whdn the fuel lised on the kiln has been gas coke 
than when oven coke or anthracite has been em- 
pl03red. It 'WduW seem "that the fact of greater pre¬ 
valence of .alcoholic neuritis among beer drinkers in 
Manchester and IJverpool before 1900, when compared 
itrltll 0tfliir places, is (o be ascribed to die larger pro- 
F^tlon of arsenic contained in much of the malt 
tgara used, due to the character of the fuel employed 
H kihlog. That malt of this character will %ive rise 
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to arsenical poisoning was shown by the occurrence 
of an outbreak in Halifax in 1903, me circumstonceo 
of which were carefully inquired Into by the CofiU 
mission. 

Incidentally, the Commission has accumulated 
interesting and valuable information on the questioD 
of individual susceptibility to arsenic, on the mode bn 
which it accumulates in human tissues, and on the 
v^ays in which it is eliminated. Arsenic was detected 
in sweat, in the epidermic scales which are freely shed 
in the condition known as keratosis, in the nails and 
in hair. It appears that epidermic tissues, which 
consist principally of keratin, have a special affinity 
for arsenic, and that the effect of arsenic upon nerve 
tissue may be related to the fact that nerve sheaths 
consist largely of keratin 

With regard to the suggested relation between the 
disease known as ” ben-beri ”—a disease mainly 
characterised by peripheral neuritis—and arsenical 
poisoning, the Commissioners are of opinion that 
such clinical, etiological and chemical data as they 
have been able to collect lend no support to the idea 
of such relation. 

Much of the evidence laid before the Commission 
related to the relative value of different method#,bf 
estimating small quantities of arsenic in brewing 
materials and in and drink generally Indeed, 
there has sprung up quite r plentiful crop of literature 
on the subject within the last three years, and one 
effect of the inquiry has unquestlonablv bcen greatly to 
improve our analytical methods or detect! and 
estimating minimal quantities of arsenic. On the 
whole the Commission is inclined to recommend the 
method of comparison of mirrors, obtained either by 
the so-called Marsh-Berzelius method or by the elec¬ 
trolytic method as worked out by a departmental 
committee appointed by the Board of Inland Revenue. 

A considerable section of the report deals with the 
various ways in which foods arc liable to become con¬ 
taminated by arsenic, and the precautions which 
should be taken by manufacturers to exclude it. In 
Ihc greater number of c-ises the introduction of 
arsenic would appear to be due to the use of mineral 
acids, more particularly sulphuric and hydrochloric 
acid, in the preparation of ingredients of food. 
Arsenic may also be introduced in the mineral or 
organic colouring matters which may be employed to 
” improve " the appearance of food preparations. 

I The subject of malt naturally receives much atten- 
I tion Although the exclusion of small quantities of 
I arsenic from it has proved to be a matter of consider¬ 
able difficulty, it is satisfactory to know that all the 
evidence goes to show that it is now commercially 
' piacticable to produce malt which either may be con- 
I sidcred free from arsenic or in which the amount of 
I arsenic is certainly less than 1 /i5oth grain per pound. 

I Considerations of space preclude us from attempting 
I to show how it has been proved that access of arsenic 
to malt may be obviated or diminished No doubt 
' this section of the report will receive from those conl- 
mercially interested in the matter the attention wMdi 
I Its exhaustive treatment merits. 

In the concluding sections of their report the Com* 
missioners deal with the present means of official 
control over purity of food, more especially in relatioh 
to arsenic, and discuss the general question as to what 
imrovements are, in their opinion, needed In 
official control over the purity of food. 

As this is, perhaps, the most generally inwortant 
outcome of their delib^ations, and bears cUrectly iiftto 
the Question of the efficacy of the machineryjWnkih 
supeiVisea the working of the Fbod and Acts, 

we propose to reserve tha|fonslderatlon of their ra» 
commendations to a subseflent article. ' 
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STilTE AID FOR AGRICVLTVRE.^ 

M r. T. S. DYMOND, who has chargee of •the agri¬ 
cultural education in the county of Essex, has 
published a valuable little pamphlet on the State aid 
given to agriculture in Denmark and Hungary, two 
countries ii^th which he is personally familiar. Doth 
countries can show great gains to the farming in¬ 
dustry during the past ten or twenty years, mainly 
the result of improved education and organisation, but 
they present an interesting contrast m the uay the 
work has been done. In Denmark thc' initiative has 
come from the individual; the State has simply stepped 
in and assisted whatever institutions for education ^and 
research had been started by the people them selves 
It is true the Government has founded and libt^ally 
endowed the Royal Agricultural and Veterinary College 
ar Copenhagen, and also maintains the higher research 
statiems, but to the cooperative societies and other com¬ 
mercial developments, which have done so much for 
Danish agriculture, it gives little or no direct help 
In Hungary the conditions are very didcrent; the 
whole organisation has been created from above; not 
only has the State founded an extraordinarily complete 
department for education and research, but it has not 
hesitated to enter boldly into business and provid9 
financial assistance to the farmers in distressed 
districts. It develops horse and cattle breeding by the 
help of great State farms, it hatf created a flourishing 
fruit industry, founded credit banks and cooperative 
societies, and generally adopted the “ paternal stand¬ 
point of fostering the farming interests wherever its 
assistance could be eflectivc. Despite the great success 
of its efforts, Mr. Dymond considers that there are 
not wanting signs of State aid having gone too far 
in Hungary and having become State interference, re¬ 
butting in a certain measure of discouragement to the 
enterprise of individuals. 

Turning to our own country in the light of these 
examples, Mr Dymond would limit the assistance of 
the State to education and research; the whole genius 
of the English farmer opposed to State aid in hU 
business matters As Mr Dymond points out, many 
parts of the country already possess considerable, if 
but slightly appreciated, facilities for agncultural 
education; farmers can get their sons educated at 
very low rates, iheir manures analysed, their seeds 
tested, they can obtain expert advice of all kinds as 
cheaply as in any foreign country. Only if you cross 
the county boundary none of these good things may be 
available, and an immense waste is going on through 
the want of system and the localisation in particular 
counties of the work that is being done 
Mr Dymond argues for more central direction, and 
urges that the Board of Agriculture, which financially 
assists so much of the work, should assume a certain 
measure of control and bring the whole country into 
line. 

Appositely enough, on the heels of Mr. I^mond’S' 
pamphlet comes the annual report of the Board of 
Agriculture on the distribution of grants for education 
and research in iQoa-03. From this we learn that 
tbe Board gives substantial flnancial aid, 800I. a year 
with an extra aoof. for the maintenance of a farm, to 
seven colleges of university standing in England and 
Wales, and also grants smaller sums to eight other 
schools or colleges, the total expenditure amounting 
to 0900I. per annum. This, however, represents only 
a portion of the whole expenditure on these institu- 
Bofis; so fgr as can be made out''fr<^ the report, the 

fcr AgricultHf." Br T. S. Drmond (CMmf. 

Pkirftolos of Graiitt far Agrlcshiira sod 
19BV-J* (QPm : TU Board of AgdouUiin ood 
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county councils concerned contributed 29,129!., which 
does not in all cases include capital cxpenaiture and 
outlay on the farm. The total expenditure of all the 
county councils in England and Wales on agricultural 
education amounted to 87,732! in 1901-02, and if we 
consider the distribution of this money, the Oianncr in 
which comparatively minor matters, like poultry and 
bee-keeping and manual processes, bulk in the account, 
a very strong case is made out for more central control, 
for at present the Board of Agriculture only inspects 
the expenditure of onc-third of the whole sum. 

The iseak side of the Board’s outlay is seen in the 
" special grants for experiment and research." The 
total allotted is 864! id ; is this magnificent sum 
lu be taken as an index of the official opinion of the 
importance of English agriculture or of the value of 
research? The distribution, loo, is curious; 225I. is 
for repetitions of Dr Somerville's interesting " manure 
and mutton ” experiment, 84Z. 65 id. is for trials of 
mai 7 e growing, 50! for experiments on wheat, the 
Somerset County Experimental Farm, with the 
astonishing proviso that care shall be taken to keep 
records in future, gets lool , as does the " Aberdeen 
Agricultural Research Association " Kothanisted, 
which we were told in the Times last year is being 
-Starved for want of funds, gets just nothing at all. 
There seems a want of proportion somewhere 


ROBERT ETHERIDGE, F R S 

I N the death of Robert Etheridge geological science 
has lost a distinguished worker who was actively 
engaged for upwards of fifty years 
Dorn in Herefordshire on Decembec 3, i8i9» he 
settled in early years in Bristol, and was for some 
time employed in a business house. 

His scientific career commenced in 1850, when he 
was appointed curator to the Museum of the Philo 
sophical Society in that city. This post he held for 
seven years, dunng which period he made himself 
thoroughly acquainted with the local geology, extend¬ 
ing his observations into the region beyond Gloucester 
and Cheltenham, and becoming an active member of 
the Cotteswold Naturalists* Field Club Through the 
influence of Sir Roderick Murchison (who had in 1814 
published an " Oiilline of the Geolo^ of the Neigh¬ 
bourhood of Cheltenham ’*) he was in 1857 ap^int^d 
one of the palsontologists to the Geological Survey, 
working at first under J. W Salter, and assisting 
Huxley at the Royal School of Mines by giving 
demonstrations in palsontology. 

In 1859 he published his first work, entitled 
" Geology: its Relation and Bearing u|K>n Mining,*’ 
bring the substance of three lectures which he Had 
delivered before the Bristol Mining School. 

During the earlier portion of pis service on the 
Geological Survey, he was occupied chiefly in arrang¬ 
ing and naming the Invertobratn of the Secondary 
and newer strata, and after Salter had retired the 
PalfBOZoic fossils also came directly under his charge. 
Later on, when Jukes c^ucstiopct^ t^ age and relations 
of the Devonian formation, El>Hf^ridgc received inslrup- 
tions to re-investigate tfs palaeontology and strati- 
graohical divisions, and thv results of this arddous 
and important task were published 1867 lb "a 
memoraDle paper " On the Physical Structure West 
Somerset and North Devon, and on the ni»onit6> 
logical Value of the Devonian 'Fossilst" 

The list of his published papers is not a lohg one, 
but he contributed articles on the Rhsetic heATof Aust, 
Westbury-on-Severnt Watchet and Penarth, apd, on 
the dolomitic conglomeiate pf the.l^ristol area. His 
work oiBthe Geological Surv^ was nfialnly In the lim 
of foesils which he prepared for huiherous menihllfs 
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from i8<8 to 1881. In 1875 he revised and edited a 
third edition of John Phillips'a ** Geology of the York- 
shEte Coast." ror many years he devoted all his spare 
tima to the preparation of a list of British fossils, 
Btratigraphically and zoologically arranged. Of this 
great work the first volume, dealing with the Palso- 
zoic species, was publish^ in 1888 Two other 
volumes, on the Mesozoic and Calnozoic fossils, have 
remained in MS. In all more than iS,ooo species were 
catalogued. 

In 1881 Mr. Etheridge, greatly to the regret of his 
colleagues on the Geological Survey, was appointed 
assistant keeper in the geological department of the 
British Museum, and this post he held with much 
advantage to that institution for ten years, when he 
retired from the public service 

He was elected a fellow of the Royal Society in 
1871. In 1880 the Murchison medal of the Geological 
Society was awarded to him, and in the same year he 
was elected president of that Society The two 
addresses which he delivered at successive anniversary 
meetings of the Geological Society were voluminous 

f apers on the analysis and distribution of the British 
‘alsozoic and Jurassic fossils 

These essays, which were based on his great cata¬ 
logue, formed a foundation for a .subsequent elaborate 
book (published in 1885) on " Straligraphical Geology 
and Palsontology " lliis work, ostensibly issued as 
part ii. of a second edition of John Phillips’s " Manual 
of Geology, Theoretical and Practical," was almost 
wholly re-written and very much enlarf^ed by Mr 
Etheridge, so that very little of the original text re¬ 
mained No less than 116 tables of organic remains 
were incorporated, and very full particulars were also 
given of the strata in various parts of the British 
islands. 

The strati graphical knowledge which Mr. Etheridge 
acquired in his early days at Bristol, and afterwards 
with the field officers on the Geological Survey, quali¬ 
fied him to give expert advice on economic questions 
relating to coal, water-supply, &c. In consequence 
his assistance was frequently sought by engineers and 
others. During recent years he was engaged as geo¬ 
logical adviser to the promoters of the Dover coal- 
borin^, and was occupied on matters connected with 
it until but a short time before his decease 
A man of untiring energy and vigour, he seemed 
'personally never to grow older, and it was not until 
lately that he lost his upright bearing, but he never 
lost the cheery, kindly disposition which endeared him 
to all his friends and associates. 

He died after a few days’ illness, the result of a chill, 
on December 18, soon after he had completed his 
eighty-fourth year. A good portrait of him was inserted 
by Lady Prestwich in the " Life and Letters of Sir 
Joseph Prestwich " H B W. 


NOTES. 

It is announced that the committee of the Parisian Press 
Association has deflded upon the award of the prize of 
iM,ooo francs placed at Its disposal by M. Osiris. The com- 
rmilpe has resolved to divide this sum between the two In¬ 
ventions which have in recent times most c(HiCributed to the 
honour of French science. The sum of 60,000 francs has 
been awarded to Mme. Curie for tbe continuation of her 
reoearches into radium, and 40,000 francs to M. Branly for 
his labours In connection with wireless telegraphy 

Tm sum of 30,000 francs has been placed at the disposal 
of Prof, d'Arsonval by the Matin, of Paris, in orde| to enable 
him to continue his researches In connection with the 
properties of radium. 
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Among the numerous speclpl kinds of radiation recentlyA 
discovered, not the least Interesting are the n-raye of 
Blondlot These rays, which were first discovered in 
radiations from incandescent bodies, pass readily throu^ 
aluminium, glass, black paper, and other substance!, but 
are arrested by lead or by moistened paper. They were 
at first studied by means of their action upon small electric 
sparks, but a more convenient means of observing them Is 
due to their action upon feebly illuminated phosphorescent 
bodies, the luminosity of which is increased when the 
Blondlot rays fall on them. In a more recent paper, M. 
Blondlot has found that bodies in a state of strain, such as 
tempered steel and unannealed glass, give off these rays 
spontaneously and continuously at the ordinary tempera¬ 
ture, and In the current number of the Compies rendiu 
M A Charpentier shows that these rays are also emitted 
by the human body, especially by the muscles and nerves. 
He points out that this effect may prove to be of the greatest 
importance in the case of the nerves, as up to the present 
no external reactions of the nervous system have been 
observed, and a new field of studies in physiology and 
medicine is thus opened up. 

Da Ohann, of Berlin, has been appointed professor of 
mechanics at Clausthal, and Dr Kippenberger and Dr 
Georg Frerlchs have been appointed professors of chemistry 
in the University of Bonn 

The Venetian Academy of Sciences, Letters and Arts, 
offers prizes of 30Q0 lire under the Querini-Stampagiia 
foundation for monographs on the following subjects — 
Ihe lakes of Che Venetian district, treated from a physio¬ 
graphic and biological standpoint, the works of Manuzi as 
a critic of Greek and Latin literature; the origins of 
Venetian painting, and advances in the projective geometry 
of algebraic surfaces of two dimensions In space of n 
dimensiiiiis Under the Cavalll foundation, a similar prize 
IS offered for an essay on the effects of modern social and 
econoniic conditions, &c , on landlords and farmers, with 
especial reference to the Venetian provinces Under the 
Balbi Valier foundation an award of the same amount Is 
offered for advances in medicine or surgery for the period 
1903-3, and under the Minlch foundation a prize of 3000 lire 
is offered for embryological researches on the development 
of the larynx, the trachea, and the lungs in vertebrates and 
birds The last day for sending in essays for the Stampaglla 
prize, on the Venetian lakes, and the Balbi Valier and 
Minich prizes is December 31, 1903 , for the remaining prizes 
the essays are due at the end of subsequent years. 

In the course of excavations on the Lulworth Castle 
Estate, In Dorset, a number of bronze relics have been 
found, and have been sent to the Dorset County Museum on 
temporary loan. The most important object Is a bronze 
sword, S4I inches long, and, though broken, it is in a fine 
state of preservation Other relics are a socket celt, a 
gold or heavily gilt bronze finger ring, a socket gouge, a 
hIJt of a sword, an object which is believed to be one 6f 
the fittings of a car, supposed harness fittings, and a bronZe 
crook. 

The following telegram was received from Mr. W, S. 
Bruce, leader of the Scottish Antarctic Expedition, at the 
officea In Edinburgh on December 17 .—Buenos Ayres. 
SeoHa Stanley. December a Refitting herd. Hydro- 
graph Survey^ 4000 miles unexplored ocean; 70” south, 
17 to 45 W.; 3700 fathoms trawled thefe; wthterdd 
Orkneys; detailed survey, fitosman and five men coatltaae 
firstnclasi meteorological, ll^netlcal. biological aMdloA- 
Romsay died August 6 All others robust; ScaUa fptan^kU 
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If^'Pruce." Thii U the first .official infonnatlon which has 
reoched this country /rom the expedition. Mr Allan 
Ramsay was the chief engineer. 

It is reported by Reuter's Agency that a scientific ex¬ 
pedition, organised by the anthropological section of the St 
Louis Exhibition, is about to leave England for Central 
Africa under the direction of Mr S P. Verner. With 
reference to his journey, Mr. Verner is stated to have said 
chat in order to get at the aboriginal life as little changed 
as possible by civilisation, it is desired to go out of the 
track of previous explorers and of all settlers. The base of 
operations will therefore be from the capital of Chief 
Ndombe, paramount chieftain of the Lunda tribes, at the 
head of navigation of the Kasai River, the largest southern 
tributary of the Congo, from which place an effort will 
be made to penetrate the interior. 

A DESPATCH from Taganrog on December 15 states that 
the Sea of Azov has receded to such an extent during the 
past five days that the bed of the sea is visible for a distance 
of several versts Taganrog is at the head of a bay of the 
extensive lagoon known as the Sea of Azov, and the depth 
of water in the roadstead is greatly modified by west and 
cast winds High winds are reported to have raised clouds 
of sand which have covered the town, and these are prob¬ 
ably responsible for the exceptionally shallow water de- 
aenbed in the despatch. 

Mr R f PococK has been elected to the post of super¬ 
intendent of the Zoological Society's Gardens in succession 
to Mr. W E de Winton 

Captain Stanley Flower, who was in England for a 
abort time during the summer, has returned to his post at 
the Zoological Gardens, Giza, Egypt. He writes that the 
three specimens of the curious " shoe-bill " or “ whale¬ 
headed stork " {Bdlaeniceps rex) received from the White 
Nile in 1902 are still In good health and condition in the 
Giza gardens No living example of this rare bird has 
reached England since the arrival of Mr. Petherick's 
original specimens in i860 

Mr. W Eagle Clarke, of the Museum of Science and 
Art at Edinburgh, a well-known authority on the migration 
of birds, passed a month during the migratory season in 
September and October last on board the lightship on Ihe 

Kentish Knock," which is situated in mid-sea off the 
mouth of the Thames, about twenty miles from land Mr. 
Clarke has made a series of valuable observations on the 
various birds which passed by the lightship during this 
period, and has obtained many specimens which were killed 
by flying against the lantern. A full account of Mr 
Clarke's experiences will be published In the next number 
of the /bis. 

It is understood that the authorities of the British 
Museum (Natural History) and the director of the Geo¬ 
logical Survey of Egypt have agreed to the preparation of 
« Joint report on the wonderful discoveries of fossil animals 
recently made In the FayOm. Dr. Andrews will proceed 
io Egypt early next year to examine and cacaiogua the 
apecloient In the Geological Museum at Cairo, but will not 
a^tloiBpt to make further collections. A fine example of the 
nkull of the horned Arslnoitherlum (perhaps the most re- 
'nurkoMe ol all these discoveries) Is iipw exhibited in the 
^iOtralr hall of the Museunn at South Kensington. 

% 

AltoHQ Che contents of the second part of the Bergen 
Muftitm Awbog for 1903 Is a paper by Mr. H. Brech on 
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the hydrold polyps collected during the cniines of the ex¬ 
ploring vessel Michael Sart in the North Sra from tgoo to 
190a. Several new forms are named and described 

Mr. Ralph S. Lillie has found (Amtt Joutn of 
Physiology, vlil , No. 4) that isolated cells and cell-nuclei 
suspended in cane-sugar solution through which an electric 
current is passed migrate in some cases with the negative, 
m others with the positive, stream. The majority of such 
structures migrate with the negative stream, and this 
tendency Is especially strong in free nuclei and structures 
consisting chld|^r nuclear matter. Cells with voluminous 
cytoplasm, o^^^ther hand, tend to move with the positive 
stream. 

The violets of Philadelphia afford to Mr W Stone the 
text for an article on racial variation in animals and plants, 
which appears In the October issue of the Proeeedtngs of the 
Philadelphia Academy. In the course of this artnle the 
author directs attention to the growing practice among 
American zoologists of discarding the use of Innomlals, and 
classing as a species every distinct animal form, no matter 
how slightly diffeientiated. This usage, it is urged, receives 
support from the methods of botanical classification Where 
IS all this splitting going to end? is the question which 
naturally arises in the minds of old-fashioned zoologists. 

The December number of the Popular Science Monthly 
contains two articles on biological subjects, the one, by 
Prof. T. H ,Morgan, dealing with recent theories in regard 
to tha determination of sex, and the other, by Dr. D b 
Jordan, on the and salmon-streams of Alaska Dr 

Joidati recognisi^ve species of Pacific salmon of the genus 
OncorhynchuB from these rivers, as well as three kinds of 
trout (inclusive of the now well-known rainbow-troul), and 
two other species belonging to other genera- As regards 
the salmon-tinning industry, the rivers of Alaska may bo 
divided Into three groups, king-salmon, red salmon, and 
humpbacked salmon streams Those of the first class are 
the most important, but even these are less valuable than 
the corresponding rivers of British Columbia, owing to the 
fact that, from the shorter run, the fishes are nearer the 
spawning season when they enter, a larger proportion pf 
them having white flesh in June than is the case with 
their Columbian brethren In August. 

" The Geology of Worcester, Maseaciiuuttb," by 
Messrs J H. Perry and B K. Emerson, has lieen issued 
by the Worcester Natural History Society (Worcester, 
Mass , 1903) It is a well Illustrated work descriptive of 
the rocks and fossils of the county, and is written for those 
who have no technical knowledge of the subject. The 
interest is mainly petrologies! and mlneraloglcal 

We have received the general report on the operations 
of the Survey of India during 1901^, prepared under the 
direction of Colonel Gore, Surveyor-General Work has 
been carried on in the United Provinces, and also in the 
Shan States and Burma. The question of the condition of 
the existing topographic maps of the country has engaged 
serious attention, and it Is admitted that more systematic 
arrangements must be made for, their revision. 

The State of Indiana has issued in one volume (>903) the 
twenty-sixth and twenty-seventh annual reporte fer 1901 
and 190a of the Department of Geology and NaturM Re¬ 
sources. Among the papers included Is an Important essay 
on the mineral waters of Indiana, by Mr. W S. BlaCeKl^i 
State geologist He gives the location and describes the 
character of the waters of more than eighty wells agd 
springs. Mr. Robert Hessler follows with an account of 
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the medicinal propertiee and ubcb of the waterH. Mr. 
Blatchley deals alao with the gold and diamonda of the 
State. Gold is widely disseminated in the Glacial Drift, 
hut the occurrence of diamonds, which have been found 
while panning gold, is only of scientific interest. Mr. 
G. H Ashley writes on the Lower Carboniferous area of 
southern Indiana, and directs attention to the economic 
products of the rocks, which comprise materials for good 
building stone, for the manufacture of Portland cement, 
and glass sands. There are also articles on the Orthoptera 
and Mollusca, and reports on the petroleum industry. 

At the present time, when the British Cotton-growing 
Association is fostering the eapeninents which are being 
made to grow cotton in various parts of British Africa and 
in some of the West Indian islands, an account by the 
principal of the School of Agriculture in Cairo of the im¬ 
pressions gained during a visit to the cotton-growing States 
in America is particularly opportune. From a consider¬ 
ation of the principal characters of different cottons, and 
of the exclusive position which is held by Egyptian and 
South Sea island cotton, the writer shows that it is a matter 
of considerable importance to improve the quality as far 
as possible, by taking advantage of selection and hybrid¬ 
isation Practical suggestions are made with regard to the 
cultivation on the subjects ol soil, planting, maturation of 
the seed, and rotatiun of trops 

Dr Dixon has added to his contributions towards the 
elucidation of the mode of ascent of water in tall trees by 
suggesting a transpiration model, which 11 described in 
the Scunlific Proceedings of the Royal Dublin Society. 
Over the top of a thistle funnel are fixed two parchment 
diaphragms converted into semipermeable membranes by 
soaking first in gelatin and then in tannin. These are 
arranged so as to leave a small space in which sugar Is 
placed before closing up. A continuous column of water is 
established from the membranes through the funnel and 
connections, to a supply of water below The water enters 
the artificial cell, fills it, and finally water and sugar soak 
through the outer membrane. The vapour tension of the 
water below the lower membrane is greater than that of 
the liquid in the cell, and the latter is greater than the 
vapour tension of the liquid above the upper membrane, so 
'^piat a flow of water takes place from the reservoir upwards 

Thb Transvaal Agricultural Journal^ which is issued 
quarterly, and has now reached its fifth number, serves to 
show with how much energy the Agricultural Department 
of the new colony, under the direction of Mr F. B Smith, Is 
attacking the many problems of farming in that country. 
A more difficult task cannot well be Imaginedthe disasters 
of the war, which has denuded the country of Its stock, have 
been accompanied by repeated attacks of epiiootic diseases 
of all kinds, to which new importations of cattle succumb 
at once, at the same time the greatest drought since 186a 
has occurred, and even Kafir labour has been forced up to 
a price prohibitive to the farmer. The numbers of the 
Journal bear evidence of the diversity and virulence of the 
diseases of stock that prevail, fortunately they show also 
that the Agricultural Department Is busy with inveatigations 
on the origin of the diseases and the best preventive 
measures against them. The most dreaded dieeases teem 
to be " red water ” and the more recently discovered 

Rhodesian red water " or " African coast fever," both of 
Whicb are propagated by tlcke as an Intermediate host, but 
though animals get Immunieed or salted ""against the 
ftimar, the latter seems Invariably fatal 
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Mbssss Macmillan and Co., Ltd., have publlehed part 
V. of "A School Geometry," by Messrs. H. S, Hall and 
F. H. Stevens. This section contains the substance of 
Euclid Book VI , with additional theorems and examples 

» 

Messrs Dawdarn and Ward, Ltd., hRve added to their 
series of useful little " Rural Handbooks " a volume by 
Mr, M Francklln on incubating and rearing utility fowle. 
The principles on which incubators and rearers are oon- 
stiucted are explained, and the advantages of artificial as 
compared with natural incubation are made clear 

A COPY of the sixth edition of Strasburger's " Lehrbuch 
der Botanik " has been received from the publisher, Herr 
Gustav Fischer, Jena, The work has been completely re¬ 
vised, and many sections have been altered in order to adapt 
them to the present state of knowledge, ^peciallv in con¬ 
nection with plant physiology and morphology 

We have received the year-book of meteorological 
observations at the station of the First Order belonging to 
the Magdeburg Journal for the year 1900. This 11 the 
twentieth volume of the series, and contains, in addition to 
observations and results recorded In accordance with the 
international scheme, complete hourly readings and means, 
observations of earth temperature, evaporation, &c As 
regards tabular statements of the results of a well equipped 
observatory, nothing better could be desired The auto¬ 
graphic registrations of a Campbell-Stokes sunshine re¬ 
corder have been photochemically reproduced; the cords 
ranged side by side have a very neat appearance, and give 
a clear view of the amount of bright sunshine in the different 
months During the seven months of April (o October 
there were only thirteen sunless days 

Thb Christmas number of Photography (London Uiffe 
and Sons, Ltd., price is ) is a production which will be 
heartily welcomed by those interested in the artistic tide 
of photography. No pains seem to have been spared to 
render the book high class in every respect, and the thirty 
or more full-page and smaller half-tone reproductiona from 
photographs printed on glazed art paper, and the letter¬ 
press and line drawings on rough antique paper, are 
sufficient proof of this statement The contents of the 
letterpress consist of six articles on topics of widely different 
interest. Mr F. H. Evans, on " The Characteristic Use 
of the Hands In Portraiture," gives some valuable hints on 
the conspicuous part played by the hands of sitters, and 
illustrates his remarks by photographs taken by himself. 
" Landscape in Pictorial Photography " is contributed by 
" Fecit," who in this delightful essay uses numerous illus¬ 
trations of prominent photographers to elucidate his points. 
Other articles are " Photography in a Wood," by Mr 
Wilt. A. Cadley, "W Rawlings—a Photographer of 
Winter," by Monochrome, and, in a lighter vein, the 
"Walrus" gives an account of the weird inventions of 
" My Friend Choggles," and " Pettifer " prattles about his 
experiences of winter photography. 

The report of the ninth meeting of the Australasian 
Association for the Advancement of Science, held at Hobart, 
Tasmania, In 190a, has now been published. The volume 
is edited by Mr Alex Morton, the secretary of the Royal 
Society of Tasmania, and runs to nearly nine hundred pages. 
The contents of the report, including as they do detailed 
accounts of the ten sections Into which for working pur¬ 
poses the Association is divided, and reporte of eight 
research oommltteei, show conclusively that the Austral¬ 
asian men of science are following very euccesa- 
fully the example eet by the parent association. The preaU 
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dantlal sddreii fo^ igoap by Captain F. W. Hutton, F.R.S , 
dealt with evolution and Its teaching. We have also re¬ 
ceived a copy of the Walker memorial volume published 
by the Roy^ Society of Tasmania, and containing the 
papera on early Tasmania read before the Society during 
the yean 1888-18^ by the late Mr. J. B. Walker, vlie- 
chancellor of the Tasmanian University. * 

The report of the U S National Museum for the year 
ending June 30, igoi, has just reached us from the Smith¬ 
sonian Institution, Part 1 of the volume (of 452 pages) 
contains the report of the assistant secretary and the reports 
of three head curators, a list of accessions to the museum, 
and a bibliography of the publications of the museum, The 
second part will, however, prove of more general interest, 
consisting as it does of five lavishW illustrated articles 
These contiibutions are, Rrst, a report describing the ex¬ 
hibit of the (J S National Museum at the Pan-Amencjn 
Exposition at Buffalo in 1901, by Messrs F W. True, 
W H. Holmes, and G, P, Merrill This report is illus¬ 
trated by seventy-two full-page plates, which it would be 
difficult to improve. Mr. W. H Holmes also describes the 
flint implements and fossil remains from a sulphur spring 
at Afton, Indian Territory, this arliile being accompanied 
by twenty-yx plates, and the same author deals with the 
classification and arrangement of the exhibits of an anthro¬ 
pological museum Mr Walter Hough discusses archeo¬ 
logical field work in N.E Arizona, and gives an account 
of the Museum-Gates Expedition in 1901, and with this 
monograph there are 101 plates, some of which are beauti¬ 
fully coloured. The last contribution is by Mr J. B Steere, 
and is a narrative of a visit to Indian tribes of the Purus 
river, Brazil 

A QUANTIIVTIVR Study by Dr Paul von Srhroeder 
(described in the Zetisehtift fur physikalisehe ChcmtB) of the 
setting and swelling of gelatin has led to some interest¬ 
ing observations, which not only throw light on the pheno¬ 
mena of gelatinisation, but also form an important addition 
to our knowledge of reversible chemical changes Ic 
appears that gelatin solutions undergo two types of change, 
a non-rcversible hydrolysis by which the setting power of 
the solution IS permanently impaired, and a reversible 
change as the result of which the jelly melts when heated 
and slowly soUdines when cooled, The setting power of a 
solution is accurately indicated by its viscosity. If after 
rapidly cooling from 100** the viscosity is measured at 25°, a 
low value is obtained which gradu^ly increases until,'* if 
the decomposition of the gelatin has not proceeded too far, 
it culminates in the setting of the whole mass. By 
measuring the increment of viscosity during one hour it 
is possible to predict whether the solution will set in the 
course of the next twenty-four hours. The reverse process 
by which the gelatin swells and then dissolves In water 
presents similar points of interest. Gelatin saturated with 
water has a higher vapour-pressure than water Itself, and 
loses weight in a saturated atmosphere, the difference of 
vapour-pressure is, however, very minute, and may be com¬ 
pared with that which exists between drops of different 
sizes, and causes the larger drops of a fog to grow at the 
expense of the smaller particles 

At a meeting of the Institution of Civil Engineers on 
December 15 several aspects of the important question of 
water supply were discussed. Prof. J. Campbell Brown 
read ■ paper on deposits In pipes aijd other channels egn- 
^ing potnble water. Analyses wv^ given of incrust- 
aCtoDS on iron pipes, showing that these incrustations were 
due to oxidation ol the Iron of the pipes, whether wide- 
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spread or In nodules, and that they were not limited to 
add waters, but were common to acid, alkaline, and neutral 
waters Investigations were recorded showing that slimy 
deposits on the Inner suKace of pipes, &l., were prodmed 
by gelatinous and fllamentous Iron-organisms which grew 
and extracted iron from the water, and died at one end 
while they grew at the other Solid rock particles were 
entangled in this slime, and binoxide of monganese was de¬ 
posited by (hemical action, and this also was entangled In 
the mass of the gelatinous iron-organisms. Messrs, Osbert 
Chadwick and Bertram Blount introduced the subject ol 
the purification of water highly charged with vegetable 
irjlter, with spl^ial reference to the effect of aeration 
They showed that the punfliotion of tropical waters was 
very diflii ult, they had found that treatment with iron was 
efficacious, but the treatment must be more thorough than 
with ordinary water-supplies, The character of these 
waters charged with vegetable matters rendered the removal 
of Ihe iron difficult. Systematic aeration, so as to ensure 
an abundant supply of oxygen, was requisite An apparatus 
had been devised In which the water was caused to flow 
through perforated plates, emerging in streams of small 
diameter and exposing so large a surface per unit volume 
of liquid that rapid absorption of oxygen from the air was 
made certain 

The additions to the Zoological Society’s Gardens during 
the past week include two Malabar Mynahs (Foliopsar 
maZabaricur) frotn India, presented by Mr, A. F. Vine; 
two bouth Albemarle Tortoises (Terfudo vicina) from the 
Albemarle Islands, presented by the Captain and Officers 
of HMS ArnphioHt two Hybrid Parrakcels (between 
Palaeornts eximius and Pse^holm htiematonotus)^ four 
Limbless Lizards (Pygopus lepidofim) from Australia, de¬ 
posited 


OUR ASTRONOMICAL COLUMN 

Radial Yllocitieb of Aurioje —M G A Tikhoff, of 
the Pulkowa Observatory, has recently concluded a research 
on the relative velocities of the spectroscopic binary 
ja Aungs, and publishes his results in No 3916 of the 
Astronomische NachrichUn 

The forty-one plates on which the results are based were 
obtained by M Belopolsky, nineteen during the early pdrt 
of 190s with a Rutherford spectroscope, and twenty-two 
at the end of 190a and the beginning of 1903 witb^4^ 
new 'lopfer three-prisin spectrograph. The relative velo^ 
ties of the components are given in a table, Which also 
shows the exact time at which the plates were taken and 
the interval since the last conjunction, and they show a 
maximum of 228 km per second, on March 24, 190a, to 
zero 

The curve pbtalned on plotting these results gave 
3d, ajh. 30'4ni. as Ihe pdFiod, and il also indicates that the 
system is not only a binary one, as announced by Prof 
Pickering in i8go, but is made dp of more than two bodies 
This is confirmed by the spettrogram obtained oil January 
a I, 1903, In which the line Hy is made up of four com¬ 
ponents, indicating the exli»tence of four separate bodies 
with different velocities 

M Tikhoff has arrived at the conilusion that the system 
IS made up of two pairs, each pair consisting of a star 
giving strong liqes and another giving weak lines, and each 
clement making a completif revolution about the centre of 
gravity of its pair In 19 i hoars The ratio of the masses 
of the two groups is near unity, and the proper motion of 
the whole system as deduced from the magnesium lines at 
X 4^1 and X 4352 is ~ 16 km. per second. The epoch 
conjunction may be taken as February, 1903, 3d. loh. 
(Pulkowa M T.). 

The Qoublino " of the MARTtAN Canalb —In discuss¬ 
ing the instrumentality of ” contrast " in producing the 
duplicated appearance of Martian canals, M. E. M. 
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Antonladi dLrecti attention to some eiperlmenti made by 
him which ihowed that when Bingle, elliptical, dark ipoti 
were examined for a long unbroken period they appeared 
to develop a duplication aimllar to that obaerved in Martian 
phenomena He also states that Schiaparelli repeatedly 
aaw the well-defined dark seas with lighter interiors, 
and when the narrower seas, such as the Mare 
Clmmenum, Lacus Niliacus, and Sinus Sabasus were 
observed steadily for a long time, they manifested a 
tendency to beget islands which exactly resembled in shape 
the areas in which they appeared M. AntonladI directs 
attention to the fact that these islands always appeared to 
be surrounded by " dark canals," and he has therefore 
arrived at the conclusion that their appearance, and the 
apparent " gemination " of the canals, are simply results 
of the physiological effects of " contrast " {Asironomtsche 
NachnenUn, No. 

Obbxrvations of Leonids and Biblids at Athens —In 
a communication to the Paris Academy of Sciences, M 
^ginitis, director of the Athens Observalory, records the 
following observations of the Leonid and Biclid showers 
made at Athens during November — 

Leonids —November 14, iih 50m to i8h (Athens M T.), 
twelve meteors, appearing to emanate from radiants situ¬ 
ated at 0^153®, 5 - + as“, and 0=156“, B=+ao", were 
seen 

November 15, 9h 50m to lyh 50m., 187 meteors were 
observed from the following radiants:—0=150®, B = +aa®, 
«=J53**i #“ -hai®; 0 = 152®, B»-|-j4® 

November t6, thirty-three incteors observed, chiefly from 
a radiant situated at 0 = 150®, B = + it® 

This shower appeared 10 attain its maximum between 
I5h and i6h on November 15. The general colour of the 
meteors was red, their velocities moderately swift, and their 
meon brightness equivalent to the fourth magnitude 
Bielids ,—A watch was kept for this shower on the even¬ 
ings of November aa, 23 and 24, but no meteors were seen 
on November aa, possibly because the sky was very hazy. 

From yh 46m. to i6h on November 23, fourteen meteors 
were seen, difefiy emanating from a radiant situated at 
« = a3®, fl = i-43". On November 24 eleven meteors were 
observed, and these Indicated, the existence of two radiants, 
one at 0=36°, B*a-f-46®, and the other at 85=26®, 8 = 4-43®. 

In general the Blelids were red in colour and equivalent 
In brightness to, the fifth magnitude stars, they moved so 
swiftly that their very short paths were hardly visible 
{Cotnpies renduMs December 7) 

THE HIGHER EDUCATION OF WOMEN. 

HE adequate provision of secondary and higher educa¬ 
tion for English girls and women is to be regarded 
•d one of the accomplishments of the latter half of the 
nineteenth century. In 1850, for Instance, the popular idea 
here and elsewhere was that women were Intellectually in¬ 
capable of benefiting by higher instruction. To quote Dr 
Leslie Waggener, of the University of Texas, " it was 
Seriously questioned whether the * female ' mind could un¬ 
tangle the intricades of pure mathematics, could appreciate 
the abstruse speculations of metaphysics, or could follow, 
step by step, the inductions of a scientific investigation." 
Fifty years' experience has, however, demonstrated the com- 
lete fallacy of this preconception. Speaking at the Cam- 
ridge University Extension summer meeting in 1900, Mrs, 
Henry Sldgwick, principal of Newnham College, said 
of higher education for women, " 1 do not think Its desir¬ 
ability Is any longer seriously doubted by anyone who has 
looked Into the facts, and whose opinion on the question 
is worth considering." Similarly, President Eliot, of 
Harvard College, In an address in 1896, referring to the 
university over which he presides, remarked, '"it is a 
quarter of a century since the college doors were opened to 
women. Since that time, where girls and boys have been 
educated together, it has become an historical fact that 
women have made rapid strides, and captured a greater 
nun^r of honours In proportion to their number than men " 
Sq complete a change of opinion on a subject of such 
Importance as the suitable education of the larifbr half of 
the iiuman race deserves attention, and the steps In the 
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movement which has resulted !n the recognition of tho 
claims of women at most universities throughout the wosld. 
supply a profitable study for all students of educational 
problems A comparison, too, of the present provision of 
university courses for women with their complete non* 
existence in 1850 should serve to cheer those men of science 
and others who are endeavouring to Improve our national 
education in other directions. It is gratifying, ki beginning 
a brief historical summary of the growth 01 the movement 
to provide secondary and higher Mucation for women, to 
be able to state that among the first efforts In this direction 
were those made in England. The absence of public secon^ 
dary schools for girls in this country, and the Impossibility 
of obtaining really educated governesses, were the causes 
which led the late F D Maurice and others to work with 
the Governesses' Benevolent Institution to improve matters, 
and the labours of these pioneers led to the establishment, 
In 18^, of Queen's College, London, the original object of 
which institution was to train women teachers. In the 
following vear Bedford College, London, was founded, and 
so successful has it been that it Is now one of two colleges 
for women which are constituent colleges of the recon¬ 
structed University of London. A good start having been 
made, the movement grew and ere long flourished greatly 
in several localities The North London Collegiate School 
for Girls was established by Miss Frances Buss m 1B50, and 
the Ladies' College at Cheltenham in 1853. The thorough 
education of the daughters of middle-class families had be¬ 
come sufficiently general In 18^ to convince She University 
of Cambridge of the advisability of at least trying the 
experiment of admitting girls to the I’-jcal eAmlnations 
conducted by them in various centres throughout the 
country, and in 1865 girls were formally admitted Then 
came the Schools Inquiry Commission of 1S64, which, after 
sitting for three years, reported at the end of 1867 Ladies 
were called upon bv the Commission to give evidence as to 
the provision for the secondary education of girls, and, to 
quote Mrs Henry Sldgwick again, " The assistant com¬ 
missioners, who had examined and reported on the condition 
of secondary education in various districts, gave a deplor¬ 
able account of the insulficicfncy of the girls’ schools, and 
of the immense difficulty of finding any adequately-educated 
female teachers for them " In iBya, the National Union, 
under the presidency of Princess Louise, was started to 
reform girls’ education. This association soon established 
the Girls’ Public Day Schools Company, and at present, 
this company alone, has 34 schools, about 7000 pupils, and 
about 600 teachers of different grades. 

This cursory glance at the history of the attempts made 
to supply English girls with secondary education is 
necessary, because the need created by the establishment of 
these schools for highly qualified women teachers directed 
attention to the necessity for the provision of higher educa^ 
tion at English colleges and universities, a need which had 
hitherto been completely ignored The recognition of the^ 
claims of women to as much education aa they desire has. 
In England been brought about gradually, and it sHll be- 
convenient to indicate the more important steps taken since 
the foundation of Queen’s College, London, in 1848, and 
then to outline, as exactly as possible, the present state of 
things in other countries. It will simplify matters, too, to 
deal with different countries separately, and to take the 
universities of Great Britain and Ireland first, and In most 
detail. 

« Gebat Britain and Ireland. 

Special lectures for women were started in connection 
with the University of Cambridge in 1870. Girton College 
was incorporated at Cambridge in 1873, though It had bm 
in existence at Hitchin since 1869. and from Its Inaugur¬ 
ation had prepared Its students for the examinations of 
Cambridge, where women were first informally examined 
for the previous examination in 1870, and for the tripos ex¬ 
amination in 187a. Girton was " designed to hold Ih re¬ 
lation to girls’ schools and home training a posltiof^ 
analogous to that occupied by the universities towards tho 
public schools for boys. ' In 1871, a house of residence Hr 
women attending university lectures was opened In Cam¬ 
bridge, und this Institution became known, in 1875, as Newti- 
ham Hall, and was constituted a college in iCHBa In the 
same year as Newnham College was Incorporated, the ui^ 
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viralty Appointed a eynditale to oonitder the queitlon of 
conferring degree! on women, with the refult that in iBSi, 
though degree! were refuted, formal admliiion for women 
to the previouo and tripoi eaamlnationa wae granted. And 
up to the prceenC time the privilege of receiving degree! ia 
withheld, though women are admitted by courteay to 
almoat all lecturea A ayndicate appointed In 1896 
recommended that degreea be conferred by dinloma 
without permitting admission to membership of the 
university, but toe proposal wae rejected by the 
Senate in 1897 by 171J votes to 66ai The concesaion 
of 1B81 atlll regulatei Che admiaiion of women to the ex- 
amlnatlona of the univeraity. In order to be permitted to 
taka the trlpoa examinations women must reside at Glrton 
or NewnhaiA, and admiaaion to these colleges la only granted 
to students who have passed toe previous or some other 
recognised examination. A class liat of female atudenta ia 
publiahed after the examinations, along with the Hat of 
members of the university; the method of arrangement la 
the same in both cases, and certificates are ^ven Co women 
stating the class or place in class attained In each examin¬ 
ation. 

At Oxford, lectures and classes were started for women 
in 1873, and examinations were Instituted for them two years 
later. An association for encouraging the education of 
women was formed in 187B, and Is still in active existence. 
Through the secretary of the association women are admitted 
to nearly all toe lectures given In Oxford, and the council of 
the association registers all women students These 
students are either In residence at Somerville College 
(founded tSip), L^dy Margaret Hall (1879), St. Hugh's Hall 
fiB86], St. Hilda's Hall (1893), or belong to the £>ciety of 
Home Students, comprising students wlm reside In private 
families and are supervised by the council of the association. 
In 1884, honour moderations and final honour schools of 
mathematics, natural science, and modern history were 
opened to women, and from time to time admission to the 
examinations of other schools was granted, but it was not 
until 1894 that they were free to present themselves for 
examination In all the subjects in which men may take the 
B.A. degree Women are not eligible for degrees. Con¬ 
gregation rejected a proposal, in 1696, to admit women to 
degrees or to grant them diplomas recording their success 
in the final schools examinations. An important dilTerence 
between Oxford and Cambridge Is that at the former, uni¬ 
versity women are admitted to the pass as well as to the 
honour schools, and for either examination, an outside 
student is equally eligible with those who have studied and 
resided at Oxford. 

As regards the extent to which women avail themselves 
of the facilities ofrered by the Universities of Cambridge 
and Oxford for their higher education, it may be said that, 
during the session 1901-a, Glrton and Newnham together 
had 292 students, while in 1902 there were at Oxford 128 
registered women students. The whole number of women 
students who took honours In toe various triposes at Cam¬ 
bridge from 1881, the year in which they were opened to 
women, to 1900 was 1036, and of these 180 took honours 
in natural science, toe numbers In mathematics being 250 
and In classics 227.- 

The University of London, which received Its first charter 
in 1836, was the first English university to recognise the 
claims of women. In 1867 the university was granted a 
supplementary charter, under which It was enabled to offer 
certain special certificates to women. In 1880 women were 
admitted to all the degrees, honours, and prices which were 
at the disposal of the university, and in 1882 women 
graduates were admitted as members of convocation 

The University of Durham, by a supplementary charter 
granted in 1B95, opened all Its degrees except those In 
theology to women. Women are admitted to university 
lectures on the same condltione as men, but to qualify for 
the degrees women must reside at Durham In the women's 
hostel OTOvIded by the unlversi^. 

The University of Wales, which came Into existence under 
the charter of 18931 admits women to Its examinations and 
degrees^ as members of the university, on the strictest 
ewillty with men, and women are eoually eligible for any 
omep created by the unlverslly Mucn the same Is true of 
the raeontly constituted universities, such as those ' of 
Blrmlnl^in and Liverpool, and at the university collegea 
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throughout the country no distinction is mode between the 
eexes 

So far as the Scottish universities are concerned, that is 
to say, the Universities of Aberdeen, Edinburgh, Glasgow, 
and St. Andrews, it Is only necessary to say that the Unl- 
verelties (Scotland) Act, 1889, Included a ‘provision " to 
enable each unlverelty to admit women to graduation in 
one or more faculties, and to provide for their Instruction.” 
An ordinance to this effect was passed In 1892, with too 
result that women are In every case admitted to the degreao 
in arts, science and medicine, and at Aberdeen to the 
degreea in law. The university lectures are, as a rule, open 
to women, but In some cases separate instruction Is pro¬ 
vided for them 

Despite current rumours, there are at present In Ireland 
but two univerekles, Dublin University, or Trinity College, 
Dublin, and the Royal University. The admission of 
women has been approved by the council of Trinity College, 
and a recommendation was brought before the Senate on 
June 9 of this year and sanctioned by an overwhelming 
majority In the case of the Royal University of Ireland, 
which, like the old University of London was, Is purely on 
examining body, all degrees, honours, scholarships, and even 
junior fellowships are open to students of either sex, and 
candldatee for medical degrees alone are required to pursue 
fixed courses of study at special colleges. 

Before reviewing the regulations for the admission of 
women to continental universities, a digression, interesting 
at least to men of science, may be permitted What Is the 
character of the edqration given in schools for girls by the 
women who have had toe advantages resulting from the 
concessions now described? What part doee science take 
in the curricula of the schools administered by university 
women? It may at least be said that it Is becoming In¬ 
creasingly understood that household management is a 
branch of applied science, cookery and laundry-work are, in 
some quarters at least, recognised as applications of 
chemistry to domestic needs, and hygiene and physiology 
are appreciated to some extent as toe foundations upon 
which the arranimmentB for the health of the home should 
be based. But the adherence to these commonplace truths 
Is still too much a matter of theory, and toe present methods 
of teaching in girls' schools are based almost exclusively 
upon what hat grown up in the schools for boys. Prof, 
Armstrong, at this year's meeting of the British Associ¬ 
ation, offered a strong protest in this connection He said, 

” When 1 consider what my own children have done at 
school, what girls generally are doing, 1 am in despair— 
the training is so hopelessly unproctfcal, so academic, so 
narrow In its outlook. There la so little insight and 
originality displayed by women in diagnosing and pro¬ 
viding for women's requirements, female educators are so 
obstinate and difficult to persuade, so limited in their con¬ 
ceptions,” More recently that vigorous an^ brilliant author, 
Mrs F. A. Steel, has written ; ” Read through, for in¬ 
stance, toe Education Act—new or old does not matter, 
since any Education Act 1 have ever heard of errs with equal 
and intolerable ignorance—and see if the one great unalter¬ 
able difference in physiological life between a boy and a girl 
is even considered It ia not. And yet It Is, It must be 
perforce, a potent factor In the whole question of girls' 
education.” 

The fact ia that as yet wq haye not had suffii lent experi¬ 
ence in the direction of girls' education to come definicely 
to final conclusions. Speaking comparatively, it is a new 
movement, and such warnings as those just quoted, useful 
though they are as hints that caution and a reconsideration 
of the special needs of girls are necessary, should not lead 
to violent changes which are likely to do more harm than 
good. Though many questions raised are as yet Insoluble, 
one thing at least seems talerably clear, and that is toe 
desirability of the introduction into all schools for girls of 
instruction in the scientific method. The Inculcation of 
habits of exact observation, of accurate measurement, and 
of the absolute neceasi^ for deriving all conclusions froiriii^ 
sufficient premises, habits which are most easily and satis¬ 
factorily formed by the study of suitable branches of science, 
will act as the most effective corrective to the feminine dis¬ 
position to arrive at conclusions Intuitively, and to assert 
that a thing Is eo because It is so. 

It may be pointed out here that there seems, judging 
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from the atatlitici of popular ezaminatloni, a dispoaltlon, 
in lelectinir the branch of science which shall form the found- 
atlon of tnc scientific instruction in girls’ schools, to be 
plded rather by BSthelic than by educational considerations. 
To take one Instance, in the local examinations of the Uni¬ 
versity of Cambridge in 190a, while in the preliminary 
grade 1776 boys presented themselves in various branches of 
physics and chemistry, there were only 175 girls offering 
thUe subjects; on ihe contrary, 481 girls offered botany as 
compared with 65 boys. The same thing was true in the 
junior and senior grades, In the former about 5000 boys 
took up various subjects of physics and chemistry as com¬ 
pared with 300 girls, and in the latter the numbers were — 
boys, more than 1300, girls, just over 100; in botany, 
on the contrary, the number of junior girls was 754, junior 
boys 39. of senior girls 261, senior boys 14. It is not 
suggested that it is impossible to inculcate scientific methods 
by means of the study of botany, for Prof. Miall has shown 
lihe contrary quite conclusively, but a knowledge of current 
text-books and biethods leads to the belief that, nowadays 
at least, the above contention is a just one 
The urgent need at present, and one which might well 
engage the earnest attention of men of science, is to formu¬ 
late a scheme of scientific instruction for girls’ achools 
which, while inculcating the fundamental principles of 
physics and chemistry, shal] lead to an intelligent appli¬ 
cation of these principles to the practical requirements of 
the household, whether in the kitchen, in the nursery, or in 
the general sanitary arrangement? Though such a course 
might well form the basis of the scienie teaching, there is 
no reason why an intelligent acquaintance with animate 
nature should not also be made Nor need the special re¬ 
quirements of those girls who will later, instead of devoting 
their energies to homo-life elect to take up scientific or 
medical work, be neglected Since, as the imposing list of 
women engaged in scientific work given m the ” English¬ 
woman’s Year-Book," and the growing number of women 
doctors (177 were registered in the British Medical Register 
i 1 1894) show, there is an increasing attraction for women 
in the study of science, due provision for specialisation in 
science should be made in those secondarv schools where 
girls remain until nineleen 


Ihe Continent of Europe 

In dealing with the provisions made for the university 
education of women in the different European countries, it 
IS a little difticuit to present inclusive generalisations Ihe 
local conditions vary so widely, and the national peculiarities 
are an various, that the inobt satisfactory plan is to deal 
separately with those countries in connection with which 
materials are available Moreover, it is difficult within the 
limits of u single artule, to attempt to summarise the history 
of the attempts made lo improve matters so far as the higher 
education of women is concerned, and in the main it will 
be necessary to limit attention to the present state of affairs 
In Austria, to take the countries in alpha^tlcal order, a 
decree of 1897, revising one made by the Minister of Educa¬ 
tion In 1878 regulating the admission of women to the 
universities of that country, ordained that any woman more 
than eighteen years of age who Is a native of Austria may 
be admitted as a hearer to the philosophical faculty of an 
Austrian university, provided she hasjiaHsed the lieifeprii- 
fung or equivalent examination. Ihe order for the 
admission of individual women is in the hands of the dean 
of the faculty, but an appeal may be made from his decision 
to the Minister of Education Women hearers are under 
the same regulations as men In 1896, Austrian women 
who had studied medicine at a foreign university were 
placed on the same footing as their countrymen in obtain¬ 
ing Austrian deforces in medicine It is interesting to note 
in this connection that the first Austrian woman who 
obtained tfie degree of doctor of medicine did so at Vienna 
in 1B97. 

Women have been admitted to the universities of Belgium 
on the same conditions as men since 1883, though It must 
be stated that the free University of Louvain is an excep¬ 
tion, and does not admit women. Since 1B90 an increasing 
iivmber of Belgian women have availed themselvee of the 
ofmrtunlty of university education ■ 

To the Danish universities women have been admitted 
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under the some conditions as men since 1B75, 
examinations and degrees In all faculcies except mbt of 
theology, in which there Is a special examination lor 
women* 

In Finland, women who wish to enter the Unlveralty of 
Helsingfors, the only university in the country, must obtain 
the special permission of the chancellor of the univenitjr. 
Notwithstanding this impediment, there were in 1900 more 
than 300 women studying in the university. 

All the courses In all the faculties and schools of the 
French universities with the exception of the couts /ertnds 
and the practical work are public, and open free of charge 
to persons of either sex as hearers Matriculated students 
alone may attend practical work and the eourj fermis , and 
to matriculate both men and women candidates must pre¬ 
sent a dtpUme de I’ensetgnement secondaire. Women may 
become candidates for degrees on the same conditions as 
I. en Atiostattons dVfudjj supinvures are given by some 
faculties to hearers who have attended the courses regularly. 
In the provincial universities no requirement is made as lo 
sex, but in Paris the hearer, to obtain the certificate, must 
have taken a bachelor's or an equivalent degree. It must 
be noted that not quite all the medical courses are open to 
women. The number of women students registered in 
French universities at the beginning of 1898 was 871, of 
whom 469 were studying medicine and 80 different branches 
of science. In the previous session 73 university degrees 
were obtained by women, but only one was In the scTencs 
faculty, though 15 others were successful licentiates in 
science 

The universities of Germany do not treat women In a 
uniform manner. The conditions under which women study 
vary in different centres As a rule, women are admitted 
only 09 hearers to the lectures of the philosophical faculty, 
though some German universities have permitted attendance 
in the legal and medical facuUies. In the winter session of 
189B-9, *fi4 women were in attendance at the ten Prussian 
universities as against 117 in 1895--6 At Berlin, Freiburg, 
CTbtiingen, Heidelberg, ana TlibinKen, women have been 
granted the degree of doctor of philosophy (Ph.D.). Even 
when women are admitted to the philosophical faculty of the 
universities they are mostly there on sufferance; they have 
no rights, and do not count as students. As Dr Isabel 
Maddisun has said, " the whole question of the admission 
of women to the universities has given rise to much dis¬ 
cussion m Germany, and is still lar from being settled. 
Many Germans regard the higher education of women as 
undesirable, and there is a strong objection manifested by 
a large number of the professors and students alike to the 
admission of women to the universities . . . the serlouBnesa 
of purpose and the ability of Individual women who have 
studied in Germany have, It is believed, done much towards 
destroying the prejudice against women students in the 
minds of the professors under whom they have worked,” 

In Greece, the National University in Athens was opened 
to women in 1893 The other institutions In the ootultry 
of university stanaing, such as the English School of Archn- 
ology, admit women to their lectures. In 1895, too, the 
philosophical and medical deportments of the unlversltlee 
of Hungary were opened to women by the Minister qI 
Education, but to enter the universities they have to fulfil 
exactly the same conditions as men 

In Italy, in the Netherlands, and In Norway, women may 
enter the universities on a footing of equality with men. lo 
Italy two tJasses of women students are admitted, vli. 
regular students and hearers. In the Netherlands no dle- 
tlnctlon is made between men and women; the latter are 
allowed to matriculate and to take degrees. Since 18BI4 
women have been admitted to the lectures and degrees of 
the University of Christiania, and where there is no epeclal 
regulation which prevents them, women mey also compete 
for the scholarshiM and prices. 

All Russian universities exclude women. Special claisea 
are held at St. Petersburg for the higher inatnictlon of 
women under the supervision of the Minister of ^bllc 
Instruction. 

Speaking generally, the unlvereitles of Spain, StMen, 
and Switxerlaiid are open to women studenti. The SpanM 
unlversltlee heva been open In a general way to women alnce 
1857, when the ttnlversitiea of the country were pfaced under 
the control of the General Director of Public Eaucatkm, but 
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mmen bava made llttl* uav of cttr fadlltlea offered. 
In weden, women appear td be excluded from the theo¬ 
logical fpcultlea, but aince a lloyal decree of 1B70 they 
have been able to take medical de^rece, and from 1873 Ihe 
l^ai and philosophical faculties have been open to them. 
The eeven universities of Switzerland are, without excep¬ 
tion, Open to women, the conditions under which they study 
vary somewhat In difleiene univeniilles. 

Ahbrica 

Ail oourses and de^reee of Canadian universities are, as 
a rule, open to women on the same terms as men, though 
In some cases they study for medical degrees in separate 
medical schools. The colleges of the various universities 
do not generally possess boarding accommodation for the 
students, who reside in boarding houses approved by the 
college authorities. 

It is impossible at the end of a general article to do more 
than give one or two salient facts in reference to the higher 
education of the women of the United States. The report 
fo** 1B99 of the Comnussjoner of Education states “ The 
barriers to women’s higher educotjon seem effectually re¬ 
moved, and to-day eight-tenths of the colleges, universities, 
and professional schools of the United States are open to 
women . The obtaining of a collegiate education 

gives the women more ambition to enter a profession, or if 
they decide to marry, it is stated that—’ The advanced educa¬ 
tion they have received has added to their natural endow¬ 
ments, wisdom, strength, patience, balance, and self-control 
. . and that in addition to a wise discharge of their 

domestic duties, their homes have become centres of scien¬ 
tific Or literary study or of philanthropy in the communi¬ 
ties in which they live.' " 

The number of women undergraduate and resident 
graduate students in the colleges of university standing in 
the United States in the year 1900-1 was very nearly 47,000, 
and of these about a 1,500 studied in colleges side by side 
with men During this year 5050 degrees were ^conferred 
on women, nearly naif as many as were gained by' men, viz 

11,463- 

Such are, in the barest outline, the leading facts as to 
the attitude of the more important countries towards the 
higher education of their women. The reader who desires 
more detailed knowledge should refer to the following sources 
of information, upon which the writer has largely based 
his conclusions —" Handbook of British, Continental and 
Canadian Universities, with Special Mention of the Courses 
Open to Women,'* '* Supplement to ditto, for 1807," by 
Dr. Isabel Maddlson (New York. the Macmillan Co) 
"Educational Systems of Great Britain and Ireland,” by 
Graham Balfour (Oxford * Clarendon Press). '* Education 
In the Nineteenth Century,” edited by Dr R. D Roberts 
(Cambridge University Press). ” Growth of Educational 
Ideals during the 19th Century,” by Sara A. Burstall (The 
School World, 190a). ” Englishwoman’s Year-Book, 1^3 " 
^lack). ” Annual Reports of the Department of the 
Interior," by the Commissioner of Education (Washington *" 
Government Printing Office) 

A, T. Simmons 


CAVE EXPLORATION IN IRELAND^ 

HERE IB little doubt that the visit, a few years back, of 
- the enthustastic M. Martel, whose ” Irlande et 
Cavernes anglaises ” forms such pleasant reading, did much 
to rouse new Interest In Irish caves. Dr. Forsyth Major 
soon after examined the Irish fossil Mammalia in the Dublin 
Muatum of Science and Art, where Dr. Schatfl^wes at the 
same time summarising his researches on the origins of 
the European fauna; on this question the pre-Glacial and 
post -Glacial Pleistocene remains naturally throw a consider- 
pble light. Mr. R, J. Usaher, already distinguished by his 
pubUshed work on southern caves, was fortunately again 
willing to devote his time to exploration. Circumstances 
WffB thus favourable to the formation of a committee, 
» “Tha E^cntlon cf thm Gavn oC Koih, Couatv Sllfo, bainf tha Flrti 
iba Com mh HMi, QpoiiMing #f Or. R. P Sdurff (chslrBsaX 
y, FkoT. OraaTlUa A. J. Cole, R. J. Uuher, end R. Uafi 
to Eznian IriA (TVmt Ravel 

S]» Hct. e, pen iT.)L 48 end 3 pl^s. (DabAot 
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which, aided by grants from the Royal Irish Academy and 
the British Association, has examined certain caves near 
Ballymote, In the county of Sligo, and is actively engaged 
on others near Edenvale, In Clare 
The present report is a well edited quarto paper, with 
several illustrations. Mr George Coffey, keeper of the 
collection of Irish antiquities In the Dublin Museum, deals 
with the traces of human occupation, and, like most of the 
contributors, has personal knowledge of the caves The 

S iological section Is greatly strengthened by the visit of 
r. G W. Lamplugh to Keshcorran, and his association 
as joint-author In the report. Messrs A S Konnard and 
B. B. Woodward describe the Mollusca, and are known as 
specialists in this comparatively unworked branch Mr. 
E. T Newton, F R.S., has identified the remains of birds, 
while Prof. D J. (^unnlngham, F R S , describes the scanty 
human bones fn work where wide deductions may be 
founded on a single fragmentary relic, this specialisation 
among the contributors cannot be too highly praised. 

Mr Ussher's general description provides an interesting 
introduction to the detailed essays Messrs Cole and 
Lamplugh then show that the caves depend for their form 
on the joint-planes m the massive limestone, and that they 
were excavated by solution in pre-Glacial times. Glacial 
detritus then became banked against the slope, and crept 
into the caves from their mouths As the ice melted, 
characteristic mounds of similar material were deposited 
in the lowland below Keshcorran 

A good part of the deposit within the caves is derived 
from the solution of the limestone, and includes character¬ 
istic bipyramidal crystals of quartz A spicular crystalline 
material, mingled with the calcareous tufa, affecting 
polarised light, and soluble in acids, has unfortunately so 
far eluded determination I'he possibility of the discovery 
of pre-Glacial remains in such caves in Ireland is pointed 
out , 

As Mr Ussher indicates, in commenting on Mr Newton's 
list of the bones of birds from the caves, the smew, the grey 
plover, and the little auk are now rare inland, even in 
I winter; the discovery of tMiji^malna has therefore some 
I bearing on the climate dSipilj^^eir occupation of Kesh- 
corran. Dr Scharff,' In liis account of the mammals, 
identifies the Arctic lemming, not previously known in 
Ireland* The remains of horse, obtained, with one excep¬ 
tion, from the upper stratum of the principal cave that was 
examined, show that ” horse-flesh probably formed one of 
the principal articles of diet of the cave-men.” The traces 
of the mountain or Irish hare, the true Lepus Umtdus of 
Llnnd, indicate a larger animal than that now prevalent 
In Ireland Bear (L/rjuz arctos) is represented by a fine 
left ramus of a lower jaw and very numerous remains., 
1 he distribution of the bones of all these animals is easily 
realised from the small maps provided, on which those found 
in the upper stratum are indicated separately from those 
in the lower 

Mr. George Coffey considers that man's occupation of 
the caves does not date back to a very remote period. 
Charcoal is frequent in the upper layers, and its d&ribu- 
tion, together with the objects found, suggests a brief 
occupation of the caves in Neolithic times, and a more pro¬ 
longed settlement when bronze and iron were both common 
This latter occupation seems to have been as recent as the 
eighth to the eleventh century of our era, and Mr. Coffey 
Ingeniously pictures the bear as resfmsible for the general 
avoidance of the locality in earlier times. 

Mr R. Lloyd Praeger, now editor to the Royal Irish 
Academy, summarises ihc results, and his detailed plan and 
the illustrative plates are worthy of the bo^ which has 
undertaken their publication G. A. J C. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Pnot A G Bourne, K.K.S., professor of biology at the 
Presidency College, is to take up the duties of Director of 
Public Instruction, Madras. 

Ml H J. Mackinder, lecturer Jn economic geography 
at the London School of Bconomici, baa been appointed 
director of the School In eucceerion to Prof. W, A. 9 r 
Hewlns, isho boa rcalgnod the poet* 
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Announcement la made that Sir J. S. Burdon-Sanderion, 
F.R.S., reglui profeuor of medicine at Oxford, hai placed 
hli ralffnatkm of the profeeeorihlp In the hands of the vice- 
chancellor of the university. 

The My lore Durbar has, eayi the Pioneet Mail, estab¬ 
lished four acholarshlpB of 40 rupees a month each to 
encourafte the study of analytical chemistry in the labor¬ 
atory of the agricultural department. The scholarships will 
be tenable /or one year, and will be open to candidates 
who have taken the B.A. d^ree in physical or any other 
branch of natural science Students awarded scholarships 
will have to give an undertaking to serve the State for one 
year if required to do so, or to refund the money in case 
they refuse to serve. 

In a recent address at the distribution of prizes to the 
students of the classes held under the LlverpMl School of 
Science subcommittee, Sir Philip Magnus, referring to the 
progress mode in the provision of technical education in 
this country during the last few years, said that in 1S86 the 
num^r of students in technological classes registered by 
the City Guilds Institute was 7660, and during thb past 
session, that number has increased to 38,638 Moreover, 
apart from the sum of more than i,ooo,ooaf. which local 
authorities expended last year on technical instruction as 
defined bv the Technical Instruction Act, the State con¬ 
tributed the sum of 605,1^3/, as against a total of 107,583/. 
In the year 1886, whilst the total State contribution last 
year to education generally amounted to more than 
9,000,ooof, as against little more than 3,000,000/ In 1886 

An appeal is being issued by the Senate of the University 
of Ixindon for funds to build and endow an institute of 
medical sciences under the control of the university A 
letter signed by the chancellor of the university, Lord 
Rosebery, the vice-chancellor, principal and others has 
been circulated urging the claims of such an institute 
Owing to the great dianges which have token place In 
medical education of late years, due to the increasing atten¬ 
tion given to the teaching of the scientific subjects, it has 
become Impossible, the letter states, for each medical school, 
out of the Income derived from the fees of students, to 
build, equip, and maintain the laboratories, fitted with 
costly apparatus, which are necessary for modern scientific 
teaching The faculty of medicine, a body consisting of 350 
recognised teachers of the university, has ascertained the 
views of the teachers of (he medical schools, and has re¬ 
commended the Senate to establish an institute for the 
teaching of physics, chemistry, biology, anatomy, and 
physiology. 


SOCiETIES AND ACADEMIES. 

London. 

Royal AitroDomical Society, December 11.—Prof. 
H H Turner, F R S., president, in the chair.—Dr 
A. A. Rntffibaift read a paper on two drawings of the Mare 
Serenitatis by John Russell, R A , which afforded some 
hitherto unpublished evidence with regard to the appear¬ 
ance of Linnd in 17B8 Dr Rambaut showed photographs 
of ,the original drawings, on which Linn6 appeared as a 
wMte spot, and not as a crater.—Mr taundor showed and 
described a photograph of one of the earliest maps of the 
moon, made bv Langrenus about 1645 —The Aetronomor 
Roval showed photographs of Comet Borrelly 1903 and 
Comet Perrine i«a, and pointed out their great similarity 
in appearance,—The Astronomer Royal also gave an account 
of tne observations of the recent shower of Leonid meteors 
on the morning of November 16 —Mr Doniilng*a paper 
on the same subject was also read. There wae complete 
agreement among the observers as to the maximum being 
between lyh 30m. and i8h —Mr. J. C. W. Horoohol read 
a paper on an examination of the relative star density op 
different parts of the pJates forming the Harvard photo¬ 
graphic star map, from which it appeared that the maxi¬ 
ma^ density was at about 9” from the centre of the plate, 
after' which It fell off vary rapidly.—Mr. dmivirMilii pre- 
^Efinted Ma ephemerldes for physical observations of Saturn, 
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1903-4, and gave the different values that had beta found 
for the planet’s rotation period—The eecretary read a 
paper by Prof. G. W. Hough on the rotation perM 6f 
Saturn deduced from bis observations of the white ipet 
first observed by Prof Barnard on June 15,—Mr. Maunder 
read a letter from Mr Percival Lowolip in whlph the latter 
affirmed his conviction of the reality of the canals of MarOp 
and also of the markings on Venus —Prof. Tumor dt*^ 
scribed his graphical method for determining the local or 
Greenwich time of sunset at different places within a given 
region, and Mr Benson spoke of a somewhat similar 
method previously devised by him —The secretary read a 
paper by Mr. P. H Oowoll on the semidiameter, 
parallactic inequality, and variation of the moon derived 
from the Greenwich meridian observations from 18470 to 
1901 5 —Mr H C. Plummor described and illustrate hie 
paper on oscillating satellites 
Zoological Society, December 1.—-Dr. Henry Woodward^ 
F R.S., vice-president, in the chair.—Prof. Ray 

LunkwaCarp F R S., exhibited and made remarks upon some 
specimens of Medusas reported to come from the Victoria 
Nyanza. Prof Lankester also exhibited some drawings 
showing the hair-whorls on the face of two specimens of 
the okapi.—Mr. F. E. Boddardp F.R.S., exhibited and 
mode remarks upon a portion of the large intestine and the 
emeum of a boa (Boa constrictor) which had died in the 
Society's Gardens. The walls of the intestine in the neigh¬ 
bourhood of the cecum and of the escum itself were 
thickened and inflamed. The cecum was filled with a hard 
mass consisting of small atones and a number of the snake's 
own teeth, the presence of which, it was thought, had ^ven 
rise to the inflammation —Mr. Beddard also exhibited, on 
behalf of Mr. G. A. Doubleday, a hairless specimen of (he 
common rat (Afui decumanus) which ■agreed in its 
characters with a so-called variety (Muj nuao-MicaHis^ of 
the common mouse figured in the Society's Proceedings 
(1856, p 38, mamm pi. xll.).—Dr Waller Kidd exhibited 
a drawing of an Oryx bsiia showing a reversed area of 
hair along the median line of the back, a character which 
was found only in ruminants, but not In all of them.— 
Mr. Oldfield Thomae exhibited an example of the naked 
rodent which he had in 1885 described as Heteroeephalus 
philhpsi, but now thought should form a special genus, 
proposed to be called Fornnmia, as Its possession of only 
two cheek-teeth proved to be constant The specimen had 
been presented to the British Museum by Dr. A. G W. 
Bowen, R.N. A second species of Heteroeephalus, dis¬ 
tinguished by its smaller size and much smaller teeth, was 
describ^ from British East Africa and named if, ansorgei. 
—Mr G, A Roulangari F R S., exhibited a young hybrid 
newt (Molge marmorata <J X M, crislata Q) obtain^ by 
Dr Wolterstorff, of Magdeburg, in his aquarium, as re¬ 
ported in the Zoologtscher Aneetger, September at. This 
specimen agrees in all external characters with M. MariL 
de I'Isle, of which one of the original specimens, from near 
Nantes, S. Brittany, forming part of M Lataste's collectfon, 
was also exhibited,—Mr. ¥ E. Badterd, F R.S., read a 
paper on the tongue and windpipe of the American vultures, 
and remarked upon the inter-relations of the genera 
SarcorhamphuB, Gypagus, and Cathartes —^A communica¬ 
tion from Miss Dorothy M. A Bata contained an account 
of the species of mammals—fifteen in number—hitherto re¬ 
corded from Cyprus, One subspecies—Crocidura russula 
cyprio—was described as new to science —The socrotary, on 
behalf of Dr. R. N. taiaoiaii, read a report on the 
posUmortem examination of the polar bear which had 
recently died in the Gardens It stated that death was un¬ 
doubtedly due to an aneurism of the aorta, which was 
possibly caused by a sharp bone at some previous time 
penetrating the cesophageaJ wall and lacerating the aoittc 
wall —A communication from Sir Charles Ulo^ K.C.M.G.» 
oontsined an account of thirty species of eryptobranehitto 
molluscs of the family Dorldidm from the eait ootft of 
Africa and Zanzibar. Of these eighteen were deecrlbAd aa 
new.—A communication from Dr. A. G. Bwtlar contained 
evidence In proof of Che fact that the cardinal flneb known, 
ae Parogfia cervieaUs was only an immature eondltkm of 
P. capiiaia —Dr. P. Chalmers MltohwH read a iwpdr 
Che occasional transformation of Meckel's dlverticuluin Ufe 
birds into a gland. 
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Qmlogical Society, I>eceaber x^SIr ArchlfaBld Geikle, 
vlce-preildeTitp In the thei^-^Notee on the gernet- 
bei^llg’ end euoclet^ rocki of the Borrowdele volcanic 
eetl^i by the late Mr Edward E. mmMkrnvw A detailed de- 
ecrlpclon of ilUe and dyket of garnet-bearing rocki in the 
Lengatraih Valley li given, and ilmilar rocki are deocrlbed, 
occurring ai dykes and iilli around the Eskdale granite 
and the Buttermere granophyre, and also in the Armboth- 
HeWsAlyn area. They consist of diabase, porphyrlte, and 
granopoyre. The rocks appear to be related to the Esk- 
dele and Buttermere masses of intrusive rocks. Garnets 
are also found In a group of rocks below the great banded 
adiea and brecclaa of the Scawfell group, and In the rocks 
of the Scawfell group itself. These rocks often have a 
streaky structure, which exhibits types resulting from In¬ 
filtration along planes of weakness, lamination of ash, flow 
of Igneous material, and dynamic action on included frag¬ 
ments The banded ashes of the Scawfell group also con¬ 
tain garnets. The garnets are of the almandine type 
They often have a ring of felspar around them, which, when 
the Intrusive rocke are studied, suggests that the mineral 
Is original; but similar rings occur around garnets In the 
ashes, showing that the felspars may be formed In solid 
rock.—A contribution to the Glacial geology of Tasmania, 
by Prof. J. W. Qragorgi F R S After giving an analysis 
of previous contributions to this subject, the author describes 
the evidence obtained by himself personally in the northern 
portion of the Island. The town of Gormanston stands on 
a Glacial moraine of recent geological age, formed later 
than the excavation of the Linda Valley, and occurring as 
a bank projecting from the southern side of the valley. 
The moraine Is composed of typical Boulder-clay, and be- 
hlhd It are bedded clays, probably accumulated In a glacier 
lake above the moraine dam. An erratic of fossil if erous 
limestone, scratched all over and partly polished, la 
mentioned, while a railway has cut through an enormous 
boulder of black Carboniferous Limestone 16 feet in length. 
The northern face of Mt Owen appears to be ice-worn to 
the height of about 1900 feet, while the base of the Glacial 
deposits is not more than 700 feet above the sea. The 
general evidence suggests that the Eldon Range and the 
central plateau formed the gathering-ground of the ice 
which flowed westward and south-westward. A map Is 
given to show the range of Pleistocene glaciation so far 
as It hAs been recorded, and also to indicate localities of 
the glacial deposition, which probably dates from the 
Carboniferous ^lod. The lowest level at which evidence 
of Pleistocene glaciation has been found is 400 feet on the 
Pieman River Many of the deposits are little more altered 
than Chose of northern England, despite the heavy raInfaU, 
and the aspect of some of the rock-scoring is very recent. 

Entomological Society, December 2 —Prof E B 
PoulCon, F.R.S., president, in the chair —Mr G T. 
PorrlCt exhibited, on behalf of Mr. T Ashton Lofthouoop 
a specimen of Xylophasia loliifco/sri taken at Sugar, near 
Mladlubrough, Yorkshire, on September a6 last. He said 
he believed tet this was only the second specimen which 
had been recorded as having been taken in Britain Mr 
McLachlaa, F.R. 5 ., said the strongest evidence existed that 
a very large immimtion of insects from the nearest Conti¬ 
nental coast tqok mace during the exceptional (for this year) 
■pell of worm and ralm weather prevailing towards the end 
of September, and he was of opinion that the specimen of 
Xylophatia toUikofen, taken by Mr. Lofthouse in York¬ 
shire, formed an Item in this migratory swarm. Mr. Eagle 
Clarke hod witnessed such immigration when staying on 
board the Kentish Knock '* lightship for the purpose of 
studying bird-migration. He had witnessed a considerable 
Immigration of Fanssia cardui, for Instance, amongst 
many ocher Ineecti, and not Che least remarkable of nli 
obserratlons waa the fact that V, cardui flies at night during 
migration as well as by day, Mr. McLachlan remarked 
that the laws governltig migration In Inaecti were at pre¬ 
sent little understood, and urged^ upon entomologists the 
net^salty of obtamfng a clearer ii^sfuC Into their working^ 
^b&.'Mtkicolm Byrr exhibited, and^remarked on, a iped- 
men ol Didfurckus dasyplM, llllgbelonging to a family 
of Hbe or ala speolei confeped to dip Baflmns ^The presl- 
dent akhlbited a aaries ol photogra^awnt ^ Mr. A. H.. 
Tiiaifwp to UlueCrate hla ^ewi on the signlncanoe of thdf 
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colours and patterns of butterflies’ wings The insects hadi 
been photographed on masses of foliage and flowers, and^ 
It was obvious chat the dark ground-colour harmonlsedi 
with the dark shadow behind and under the vegetation, 
while the light markings stood out as conventionalised re¬ 
presentations of single flowers and flower-masses.~The 
president also exhibited the eyeless Imagines and pupa- 
cases of Ennomoj autumnartai in Illustration of his remarks 
at the meeting on November 18. Imagines produced by 
unblinded larvm were also shown for comparison.—The 
Rev. Francis D. Morloo read a paper entitled " llluttrd- 
tions of the Male Terminal Segments and Armatures In 
Thirty-five Species of the Hymenopterous Genus Colletes ” 

Faraday Society, December 8 .—Prof A. K Huniington 
presided —The total and free energy of the lead accumu¬ 
lator, by Dr. Lahfaldt. —Bitumen In insulating composi¬ 
tions, pari 1., by Mr. J. A. Suthorlnnd. Little or no< 
trustworthy data have been published as to the use of 
bitumen for electrical purposes The chief source of bitu¬ 
men 18 Innidad Lake, where there is estimated to be a 
quantity of nine million tons, which appears to be renewed! 
to the extent of ao.ooo tons annually. More than ] 5 o,oocr 
tons are exported yearly. Bitumen Is also found in 
Venezuela, California, and on the shores of the Dead Sea; 
it occurs in some limestone (asphalt) as an impregnation, 
about 10 to 15 per cent being present, but it does not 
pay to extract it from this source. Its physical and chemical 
properties and constitution, which are fully dealt with In 
the paper, prove it to be infinitely superior to gas or coal 
tar for insulation and durability, The object of the ffresent 
paper Is to invite discussion and (he views of electrical 
engineers to assist the author in the completion of his ex¬ 
periments, and to enable him to draw up a satisfactory 
definition of bitumen, so that users ma^ secure the best 
results from Its valuable non-hygroscopic and insulating 
qualities. 

Royal Meteorological Society, December 16,—Capi. D 
Wilson-Barker, president, In the chair—Mr W MarrIM 
gave some account of the meteorological work of the late 
Mr James Glaisher, F R S Mr Glaisher was best known 
to the public for the twenty-eight balloon ascents which 
he made for scientific purposes in 1862-9 on behalf of the 
British Association committee. The highest ascent waa 
that from Wolverhampton on September 5, 186a, when the 
height of about seven miles from the earth was reached 
Mr Glaisher was rendered insensible, while Mr Coxwell's 
hands were frozen, and he was only able to open the valve 
of the balloon by tugging at the rope with his teeth.—A 
paper by Mr. J R. Button on certain relationships between 
the diurnal curves of barometric pressure and vapour tension 
at Kenilworth (Kimberley), South Africa, in the absence 
of the author was read by the secretary. 


Paris 

Academy of Sciences, December 14.—M. Albert Gaudry 
In the chair.—^The principal Characters of band and line 
spectra, by M H. Doalondr— , The two classes of spectra 
have one important proper^ in common, they are both 
formed by the repetition of |imllar groups of lines or bands, 
but there are numerous polnt| of difference, the repetition of 
the groups being ragulated by functions of different form 
in the two cases, line spectra are also affected by alteration 
of pressure and by an intense magnetic field, whilst band 
spectra are unaffected under similar conditions The ex¬ 
periments made by the author, especially on the line and 
band spectra of nitrogen, aro not in agreement with the 
usual view that line spectra correspond to the vibrations 
of the atoms, and band spectra to those of molecules. The 
views of Runge are also criticised, and the need of further 
experimental work pointed out fa—Spectroacopical studies of 
the blood made on Mt Blanc by the late M. Henoeque^ 
by M J. JAnoMn.—The discovery of cones of Sequoia antt 
of pine In the Portland strata in the neighbourhood of 
Boulogne-sur-Mer, by MM. R. lulllur and P. FllehUt — 
On the suppresaion of magnetic hysteresis by an oscillating 
magnetic field, by M P. DuRum. The author applies the 
theories previously developed by him to the ex^lmentol 
results of M. C Mauraln. M. Marconi hai attnbuted the 
effects produced In hii tvealver to the suppression of^ 
magnetic viscosity, and M. Tlsiot to the uppreaslon of 
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hysteresiB; according to the author's theory it 11 the inter- 
vendon of the viscosity which determines the suppression 
of the hysteresis —^'fhe direct preparation of cycloheaanol 
and cyclohexanone starting from phenol, by MM Sabatlor 
and ftondorono. The vapour of phenol mixed with 
hydrogen in excess and passed over reduced nickel at 215° 
to a;)o” C gives a mixture of cyclohexanone and ryclo- 
hexanol The vapour of this mixture, passed over reduced 
'cqpper at 330° C , gives hexanone In a practically pure 
St, the same mixiure, mixed with an exiess of hydrogen 
anp passed .igjin over reduced nickel, gives the pure cyclo- 
hexanol Ifie method is general, and has been applied with 
suicess to the rrpsols—On partial dilTercntial equations of 
the second order, by M HadAmmrd.—On a generalisation 
of (he (heu^ uf algebraical continued fractions, by M E 
Ooyraat.- On the dilTerential equation of Riccali of the 
set'iond order, by M George Wall«nb«rff.—A simple method 
permitting of the registration on the walls of n rotating 
r3 Under of great pressures with small forces, by M Albert 
Hdrlaaon.--An internal (ombustinn motor firing by com¬ 
pression, by M Cannyv«l. In the motor desinbod, the 
ignition IS produced by a compression of about 30 atmo¬ 
spheres,—On a new method of measuring thicknesses and 
refrnitive indices, by MM J. Macd dn Ldpinay and 

H. , Bylaapn. The method consists in the observation of 

the rings of parallel plates and the fringes of mixed plates 
The rhiikness of the plate is measured approximately to 
ooi mm , and the excess measured by the fringes, results 
having been obtained with plates up to 36 mm thick 
With'pfates of quartz of this thickness, the refractive index 
can be measured with an accuraiy of some units in the 
seventh decimal place Measurements on the same block 
of quarU, earned out on different portions of the plate, 
gave differences of four units in the sixth place, although 
the quartz was apparently perfectly homogeneous—On the 
ionisation of phosphorus, by M F.uginc Bloch. Indepen¬ 
dent measurements of the mobilities, the ooelficicnts of re¬ 
combination, and of the ratio ■ = s/4ir(K,+K,) for phos¬ 
phorus ions lead to perfectly comordant results, the 
agreement giving the best demonstration of the real 
ionisation of phosphorus —Study of a contact resistance, by 
M A. BiBno. A contact resistant e is of a very different 
nature from a inetallit resisfance, and is, under certain 
conditions, a reversible function of the intensity of the 
lurrent It undergoes an irreversible diminution whenever 
It is traversed by a sufficient current during an appreciable 
time, and this last phenomenon depends on the direction 
of the lurrent—On the distortion developed by shock in 
blotched test-pieces, by M A PBroi. The effect of notching 
the test-jncce Is to limit to a narrow region the deformation 
produced, which is then recorded automata ally by a photo¬ 
graphic method. Diagrams are given showing the curves 
obtained with dilTerent spetimens of the same metui_ 

I. umlnous sensation as a function of the time for coloured 
light Discussion of the results, by MM Andrd Broca 
and D Sulaor. A study of the retinal fatigue for different 
colours Sources of light very rich in blue rays, such as 
the electric arc or very powerful incandescent burners, are 
injurious to the eye. The mean radiations of the spectrum, 
for which the energy is at a maximum, are those for which 
the human eye works most econoiiiiLally.—The emission of 
the n-rays (Blondlot rays) by the human organism, 
especially by the muscles and nerves, by M Aug. Oharoon- 
Uor (see p 18a)—Ihc action of a mixture of oxygen and 
hydrochloric acid on some metals, by M Camille 
88Btl®BOO. Most of the metals of the platinum group are 
attacked by hydrochloric acid in the presence of air. 
Palladium and ruthenium are slowly attacked in the cold 
iridium, rhodium and osmium at 150® C., the chloride being 
formed in all cases —On the constitution and properties of 
the silicon steels, by M. Ldon Oulltot. Only sreeJs contain¬ 
ing less than 5 per cent of silicon can be utilised, after 
tempering, these steels offer great resistance to shock, this 
pdwer of resistance being relatively higher in high carbon 
steels. The results agree with those of M. Osmond in 
P*^vmg the existence or two solutions of silicon in iron, the 
ope Fe—Si, the other Fe—Fe^Sl —A new method for deter- 
mlqlqg the crlcical points in iron and steel, by M, O. 

^ njodlficxtlon of the self-recording method 
SMailJn, In which only one thermo-couple is required 
fnetead of two. —On meteoric irons, by MM. Oomond 
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and C. OwtwiA Mmorlc Iran.^ on acDoiiiit nl 
extreme slowness of their cooling, show the normal s&ld 
of equilibrium of the alloys of nickel and Iron, whilst 
terrestrial alloys are in a metastable state,—On the pre¬ 
paration of the sesquiselenide of iridium, by MM. C. 
OhabrlB and A Bouohonnwb The selenide was pre¬ 
pared by the hctlon of a stream of hydrogen selenide upon 
a solution of an iridium salt. It is amoiphoui. Insoluble 
in nitric acid, and gave figures on analysis corresponding 
to IrgSe^.—On the acetates of the alkaline earths, by M. 
Albert Ooleon. No acetochloride of calcium or mag¬ 
nesium, corresponding to the known barium salt, could be 
isolated.—The action of bromohucclnic and dibromosuccinic 
acids upon the pyridine and quinoline bases, by M. Louis 
Dubroull. The action varies wilh the base and the solvent; 
by varying the experimental conditions malic, fumanc, 
broniofumanc, bromomaleic, and acetylenedicarboxylic 
acids can be isolated —On a new tn-iodophenol, by M P. 
Bramna.—Stereoisomerism In the esters of substituted 
camphocarbonic and methylhomocamphonc acids Ethyl- 
camphocarbonic acid, by M J Mlnguln.—Mercur- 
am mom uni iodides of the primary and tertiary amines, by 
M Maurice Pranoola.—On the esteriHratlon of phosphoric 
acid by glycerol, by M, P. emrrB.—The origin of pearls, 
by M Louis Boutan.—On the elementary factors of 
heredity, by M Georges Ooutegna.—On the geology and 
subterranean hydrology of the Eastern Caucasus, by MM 
A YarmolofV and h A MBrtal.--The supposed alcoholic 
fermentation uf animal tissues, bv M. F BbMII. The 
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THURSDAY, DEdEMBER 31, 1903. 

'S/R H. JOHNSTOS'S BRITISH MAMMALS. 
Britisk Mammals, an Attempt to Descnke and Illus- 
trat^ the Mamfi%alian Fauna of the Bnitsh Islands 
* from the Commencement of the Pleistocene Period to 
the Present Day ' By Sir H. Johnston. Woburn 
Library. Pp. XV2 + 405; illustrated. (London- 
Hutchidson and Co.. 1903.) Price 12s 6d, 

NLIKE the birds, the mammals of our islands 
have not been “written out,“ and there was 
accordingly abundant room for a thoroughly up-to-date 
and trustworthy work on this section of tlie British 
fauna, which should record all that has been accom¬ 
plished in connection with the subject during the last 
ten years or so, and espeaally with regard to local 
races, or subspecies, of well-known types Whether 
the author has been successful in satisfactorily filling 
the gap that lay before him it is our purpose to inquire 
In the first place, it mAy be candidly admitted that 
in this handsome and strikingly illustrated addition 
to the “ Woburn Library " the author has succeeded 
in producing an extremely interesting and attractive 
volume, as, indeed, from his well-known literary skill 
and experience it might have beAn confidently pre¬ 
dicted that he would do The selection of a writer 
of the type of Sir H. Johnston to undertake such an 
itnportant and difficult task reflects, however, to a 
certain extent on the methods and ways of professed 
naturalists. Had one of the latter class been entrusted 
with the work, it is only too likely that he would have 
produced a volume of the dry-as-dust style, wanting in 
literary skill and picturesqueness, and therefore 
practically unreadable by the general public All such 
danger has been avoided by the selection of such a 
famous amateur as Sir H. Johnstoh, whose work is 
in many respects well suited to the needs of a popular 
clientele, afthough we think there is somewhat too 
much of such “ blessed words “ as “ alisphenoid 
canals," " entepicondylar foramina," &c , the signifi¬ 
cance of which will scarcely be appreciated by the class 
of readers the author is likely to attract 
As regards the general character and scope of his 
work, Sir Harry Johnston has made British mammals 
a peg on which to hang a long and somewhat dis¬ 
cursive account of mammals in general, and extinct 
ones in particular, and it must be confessed that on 
many occasions he gets decidedly far away from his 
ptoper subject. In this connection it may be noticed 
that, although Sir Harry alludes to his work as a 
compilation, from the absence of reftfqpces to authori¬ 
ties (which Is a conspicuous fSattire throughout the 
volume) it might Iktagined by Jh? uninitiated 

readhr that ttftorieU (ofteiT dljuded to as 

though they the author’^ own, a case 

in potait beinjlUdM pKiNinea^^iicnn^^^sln ol aertain 
ip iffi SouUi faunn.'* 

ftor ov dwp part,^ weiaum t^t ^'doi.nob'^fike 
Bitt.plan of mhSbg up dnattr wldi 

■•boioalill Uvinif, aa It tenda OAfusibif 'andtt hW* 
« nkagganttad Idea of the estoit of the Britlch faS^ 
BO. I7«3, VOL. 69], ^ 


which Is now essentially of an Island type. This, 
however, Is purely a matter of opinion, and the 
author has a perfect right to follow his own inclin¬ 
ations In this respect. Even here, however, he makes 
a serious blunder at starting. For in the table of 
I " epochs," on p. 16, he includes die Pleistocene in the 
I " Tertiary " instead of in the " Quaternary.’' 

Although confessedly an amateur, and to a great 
extent, thereforei unacquainted with the technique bhd 
details of his subject, Sir H. Johnston has apparently 
such overweening confidence in his own abilities and 
knowledge that he has scorned specialist aid in the 
revision of his proofs, which are consequently dis¬ 
figured by a host of blunders and omissions. That 
the study of British mammals has not been advanced 
by his labours is a mild way of putting the matter 
It might be urged, indeed, that in a popular work this 
was not to be expected, and were it not for the 
ambitious and comprehensive style in which the task 
has been attempted, there might be some justification 
for this plea, As it is, there is none 
To j'ustify this indictment, we proceed to quote a 
selection from the errors and omissions 

Firstly, as regards mammals in general, we notice 
I on p. 19 that Platanistid dolphins are stated to occur 
I only in the Amazon and Ganges On p 48 a vague 
theory of the use of the folds in the throat of the 
I rorquals is alluded to in a foot-note, but no reference at 
all is made to the main use of these structures, namely, 
to form a dilatable pouch for the temporary recep¬ 
tion of prey. On p. 84 we find the term ealcaneum 
employed instead of cklcar tor the supporting style 
in a bat's flying membrane. Three pages earjier (p 
81) we find it confidently stated that bats never produce 
more than two young at a birth, whereas the occur¬ 
rence of three or four in an American family was 
announced early In 190a by Mr, Thomas, and later on 
in the same yiar by Mr. Lyon. On p 135 the 
astounding suggestion is made that the British fo^. 
panda (iEEurus aagZicus) may have been more nearly 
allied to jElufopus than to the members of the genus 
in which it is placed. Apparently the author has no 
conception of the differences between the molar teeth 
of the two genera. ,On p, 166 it is stated that hyaenas 
have only one pair of lower premolars, while, on the 
next page, the lower carnassiAl tooth of the spotted 
h3rffina is said to be " reduced in size " as compared 
with that of the striped species, whereas precisely the 
reverse of this is the case. These are not all the in¬ 
stances of the author's lack of knowledge concerning 
mammaUan dentition, for on p. 115 we find no refer¬ 
ence to the opinion that the functional dentition of 
marsupials represents the milk series, or to a paper 
published a few years ago in the Zpqlogical Society's 
Proceedings iji which it was attempted to show that 
the number of premolars in the same group is four 
instead of three. We should also much like to know 
what authority there is for the statement (p. 353) that- 
the Indian nilgai is the neare^ living ally of the 
oxen. Sven more astonishing is the assertion, on the 
next page, that tfiq blsons take their, origin from the 
Oriental bibovine grtmp of, cqttb, at reproMkiCed by 
the gaiu and banting. ^ppd^Uy the author is un- 
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acquainted with the fact that the conformation of the pointed out by Captain Hamilton In 1896, Boarittg^n 
skull and the position of the horns are quite enough mind what has been said with regard to the local racea^ 
to i^fute thiSp apart from the circumstance that the of the wood-mouse, we can only attribute theso 
" blbovines ” exhibit a specialised, and the bisons the omissions to ignorance on the part of the autho^^ 
primitive, type of coloration Again, on p. 351, we ignorance for which there is not the faintest shadow 
are told that the ewes of the European muflon are of an excuse in these days of up-to^ate 2 Soologlcal 
invariably hornless * Records. 

Many remarks might be made with regard to the Other instances of this type might be quoted. Wo 
author’s knowledge of extinct mammals, but perhaps pass on to notice, however, that on p. 396 the author 
It will suffice to indicate the extent of this by refer- has actually reproduced figures of certain antlers from 
enco to a passage on p 270, where we are calmly told Scotland, published by Mr. Millais as those of the roe- 
that the Pliocene brachydont Rhinoceros etruscus is buck, although it has long since been shown that the 
identical with the Pleistocene hypsodont 17 . lepto~ specimens in question are antlers of the South American 
rhinus I If this be not enough, we may refer to p. pampas-deer which by some means had got into Scot- 
291, where it is suggested that the extinct Sedgwick’s land Not content with this, Sir Harry proceeds to 
deer may be allied to the Oriental rusine group, argue that these " fork-tined ” antlers approximate to 
Evidently the author does not know the difference the red deer type. Evidently his lack of knowledge 
between a brow-tined ” and a ** fork-tined ” antler, of antlers is on a par with that shown in connection 
as, indeed, may be gathered from certain statements with roological literature. 

in regard to supposed roe-antlers later on in the work After so much fault-finding, we are glad to record 

Passing on to the modern British fauna, a few lines that the author calls the ancient wild ox by Its proper 
may be devoted, in the first place, to the author’s name of aurochs, although, here again, If he would 
nomenclature. We are glad to see that, in the case but take the trouble to read the descriptive label in 
of the generic names of the bats, modern usage is the Natural History Museum he would find that hla 
followed. We also note that in this group the author views as to the relationship of the white park cattle 
follows the Scofnbef~scomhef '* usage, thus calling (which he will persist in calling wild) are far from 
one species MyoUs myohs. This being so, wc fail to being up to the level of those who know anything 
see why the otter and the badger are not respectively about the subject, and are acquainted with the mean- 
termed Lutra lutfa and Meles meles, in place of Lutra ing of albinism 

vulgaris and Meles taxus. It is well to be consistent Among the most attractive features of the work are 
even in nomenclature I Still more surprised are we the coloured plates, all of which have been reproduced 
t3 find the weasel designated Puionus vulgaris on p From original water-colour sketches by the author him- 
161 and P. ruvalis in the illustration on p. 163. self, whose artistic taste and powers are well known. 

In the notice of Bechstein's bat, the author states Unlike the pictures of animals which we are accui- 
Ihat Mr. Millais took a specimen in 1902, whereas he tomed to see in zoological publications, these sketches 
should have written 1901, and he seems unaware that are designed from a decidedly artistic standpointr 
in the former year a note was published in regard to and are admirably suited to a work of this nature, 
a specimen taken in 1886. In treating of the smaller Many of the illustrations in black and white are also 
Rodents, the author has totally ignored the work of by the author, and are, for the most part, both life-like 
modern specialists For instance, in the case of the and artistic. We should, however, like to know what 
squirrel, there is no mention of the fact that the British authority there is for depicting the long-eared bat (p. 
animal is regarded by specialists as a distinct form, 105) with the ears depressed, while the wings are 
which should be known as Seturus leucurus If ranked extended. 

as a species, or as 5 vulgarts leucurus if a subspecies. lo conclusion, wc may say that, had the author con- 
Agoin, although mention is made of its seasonal colour- tented himself with writing a book of a less pretentious 
changes, the important fact that there is a curious style, and ignored anatomy and subspecies, we should 
difference in regard to the shedding of the coat on the bad less cause to find fault with his effort. As 

body and on the tall is left unrecorded. Full refer- Jt is, a thoroughly accurate, complete, and up^fo-date 
ence should b^ve been made to the paper by Mr. book on British mammals has yet to be written, 
Thomas on this subject. Worse remains to be told in R. L. 

the case of the mice. In describing the wood-mouse,__ 

the author records and names five local races 

Evidently, therefore, he considers such races worthy THERMODYNAMICS. 

of notice. On turning, however, to the common Treatise on Thermodynamtes. By. 1^. Mu Planck, 
mouse, we find no mention of the Hebridean wild form Translated by Alexander Ogg, M.A. Pp. xU<f 37a. 
described by Captain Barrett-Hamilton as Mus muralts (London : Longmans, Green and Go.| 1903.) Piioe 

in 1699, while there is an equal lack of reference to 7^- ^ net. 

the local forms of the harvest-mouse named by the 'T'HE important part played by theROodygittBlce In 
same writer in that and the following year, and con- 1- modem physicst and especially ill chenu^yi 1* 
liquently 4 he omisakm of the full title of the British a wre guatWlee that an English tranilatloii of Prol. 
race, namely M, miviHttts minimus. Neither is there Plnckte wdrk will reoe^ a warm welcome in dda 
anv reference to the fadfe ^at the BritUh shorUtailed countr^^ It deaU with the fkat ud seobnd laws, 
fleiMEOle should be IcMM ea if, agrestis neglectus^ as ebuges of state, systema defined,, by any niindicr of 

: ‘ ira 1783, voC^9j " ' 
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Wtables, the phase law, gaseoai systems, dissod- 
etbp, ahd dilute solutions. 

As IS well known to specialists in thermodynamics, 
Prof, Plahck, instead of using the thermodynamic 
potentials of the majority of writers, prefers to deduce 
thd conditions of equilibrium from the study of the 
function 

(energy) - (temp.)(entropy)+(pressure)(vol.) 
-(temperature) ’ 

i e, the ordinary thermodynamic potential correspond¬ 
ing to temperature and pressure as independent vari¬ 
ables, divided by temperature and. reversed in sign 
While this function has not the advantage of being 
an exact analogue of the potential functions in statics, 
the differential coefficients of which with respect to the 
position-coordinates are equal to the corresponding 
generalised force-components, its introduction un¬ 
doubtedly serves to bring the conditions of equilibrium 
and stability of thermod3mamic systems into closer 
connection with the entropy properties We should 
prefer to see the principle of degradation of energy 
instead of the entropy principle adopted as the basis 
of thermodynamics This would obviate the introduc¬ 
tion of Planck's function, the ordinary thermodynamic 
potentials taking its place. The compensating draw¬ 
back is that the available energy a system is not a 
definite measurable quantity, but Is dependent on the 
surrounding m^ia. 

The method of introducing such notions as tempera¬ 
ture and entropy cannot be regarded as satisfactory. 
We find in chapter i the usual juggling with the 
terms "perfect gas" and "absolute temperature." 
Thus absolute temperature is defined in § 9 by the 
expansion of gases, while in § 24 these gases are shown 
to obey laws which are not rigorously consistent with 
this definition of temperature. The term " perfect 
gas " is introduced in a vague sort of way In this 
chapter, but without sufficiently definite statements 
being made as to what is a perfect gas and what is 
not. To define absolute temperature by means of a 
perfect gas and then define a perfect gas by means 
of its laws of expansion referred to absolute tempera¬ 
ture is merely working round in a circle. 

Moreover, the (entropy of unit mass of a substance 
is defined, in the first instance, by the formula 
log fl+R/m log v + const, 

applicable to the case of a perfect gas. This definition 
U suggestive of the definitions of pole and Polar given 
in many text-books, according to which " the line 
xxf+yy^mc‘ is called the polar of the point x'y^ with 
respect to the circle »>+y> 1? c"." But while the effects 
of the latter definitions are made patent k a t he absurd 
answers sent up by a large proportion of^minadon 
candidates to pole and polar questions on (s.g.) a 
60 i«aUed ** general conic,” oppoi^nities at present do 
not occur so frequently in this country of testing how 
an average studmt, after reading such a treatment, 
would " define ^feropy. " To deflnfe.a physical quandty 
In the first Instdfioe by means of its value In a par^ 
duller case, when the definition is apt valid In the 
niom geoera] care, is oartaln to be nJileadlng, knd no 
amount of subsequent discussion, sudi as Prof. Planck 
NO. 1783. VOI-. 69! 


admittedly gives, can set matters right. We have 
marked Instances of the same thing in the old- 
fashioned treatment of electrostatics and magnetism, 
in which bodies were stated without reservation to 
attract one another according to the law of the inverse 
square, and when dielectrics were subsequently intro¬ 
duced there seemed something wrong alxMt the whole 
theory which the wnter of this review never cleared 
up until after his undergraduate days. 

From this it will be seen that if Prof Planck's 
treatise is no worse than many others on the same sub¬ 
ject, it is in some essential points no better. It is a 
book which will be read with great interest by the 
physicist, generally in conjunction with other books 
on the same subject, but it is scarcely the book for an 
engineer to refer to for information on the nature of 
"entropy." G H. B 


GEOGRAPHY AS A SCIENCE 
The Teaching of Geography. By Prof J, W. Gregory» 
D.Sc, F.R.S. (Melbourne and London; Whit^ 
combe and Tombs, Ltd ) 

The Austral Geographies. Classes li , in., iv , v and 
vi. Same Author and Publishers. 

ROF J. W GREGORY is taking an active part 
in the promotion of sound geographical instruct 
tion in the land of his adoption. In a lecture recently 
published he sets forth the scope of geography and 
the way in which it should be applied to education. 
In a senes of schcxil-books he showli practically bow he 
would do this for Australian children. 

For Prof Gregory geography is not a science, but 
a branch of knowledge which may be taught scientifi¬ 
cally—its subject-matter is " description drawn from 
observation; it is not a search for underlying prin¬ 
ciples, nor a discovery of ultimate causes." In 
applying this descriptive knowledge to education Prof, 
Gregory points out that descriptions must glide into, 
explanations and awaken interests which cannot be 
satisfied without understanding this world of ours. 
The geographer must not hesitate to borrow from 
literature, history, or science that which will make 
his appeal to hia pupil's imaginations most stimu¬ 
lating. Prof. Gregory's scheme, as developed in the 
"Austral (jeographies," is to begin with a plan of 
table, school-room, schoiil, &c., leading to a map, 
directions, seasons, clouds, rivers, land forms (in the 
first stage these are definitions), a brief description of 
Victoria, and a few .lines about other Australian 
States and the continents. In each succeeding book 
some sections of physiography are discussed, and are 
followed by a description of (a) Australasia in Class 
ill., (b) the continents ending with Australia in Class 
iv., (c) the British Empire in Class v., (d) Europe, 
U.S.A., Japan, Pacific A^ipelagoes, and world 
trade routes in Class vi. Both the physiographical 
and the geographical parts are so planned that each 
year more advanced conceptions, as well as greater 
details, are given. The books, in the hands of a good 
teadier who applies the hints given in Prof. Gregory'd^ 
lecture^ should yield useful results, and teach the pupil 
much about land fomtis and ^^ate and descriptive- 
topographXr 
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The phyelo^aphicAl part 1b the better, but the llmlt- 
ationB which Prof. Gregory applies to geography have 
hampered his treatment of the rest of the book. The 
land forms (a better term than earth forms) are 
accurately described, but although in his lecture he 
vigorously insists on " the fact of facts in geography 
is the circulation of water by its evaporation from the 
sea, its movement through the air, as invisible aqueous 
vapour, its concentration in clouds, and its fall as 
rain," he practically ignores climate in his descrip¬ 
tions of the different countries. He loses more than 
half the educational value through this neglect 
Climate and configuration are equally indispensable 
fundamental factors in geography. 

We agree with him when he protests against the 
idea that anthropology, zoology, botany, astronomy 
and geology are but branches of geography. This is 
not the geographer’s point of view. The misconcep¬ 
tion is due to the confusion of the old South Kensing¬ 
ton physiography—a useful introduction to elementary 
science, mainly physical, especially in its cosmical 
and terrestrial aspects—with geography. This physio¬ 
graphy, as Prof. Gregory points out in his preface, 
gave a valuable training to many a teacher of gec^ 
graphy, and helped to expel deep-rooted fallacies and 
iqisleadmg expressions which were (and to some ex¬ 
tent still are) to be found in many geographical text¬ 
books. We fear that Prof. Gregory believes that geo¬ 
graphy consists of two parts, a physiographical part 
which is scientific, and a topographical part which is 
purely descriptive. 

We have no wish to undervalue the descriptive aspect 
of geography, but this does not involve a rejection of 
geography as a branch of science. Prof Gregory, and 
those w'ho think as he does, have not yet shaken off 
the effects of their own schoolboy experiences. They 
have not seen the world as composed of a number of 
very complex associations of rock, water, air, plant, 
and animal, including man, which may be classified 
fifenerically and specifically as readily as the organisms 
which they contain. The aim of the geographer, like 
that of the botanist or zoologist, is not confined to 
observing and describing phenomena, but includes 
comparison, classification and interpretation. It is a 
science, a science of forms which have not hitherto 
been generally recognised as such, and the activities 
within and around them. The educational value of 
geography is as much in its scientific discipline as in 
its appeal to the imagination and sympathy. Prof 
Gregory's books fall short of the ideal in so far 
as he excludes scientific geography from his de¬ 
scriptive pages. He has not yet recognised these 
higher groupings of phenomena connected by a specific 
topography. We venture to think that the first part 
of the twentieth century will be as noted for the 
cognition and study of these macro-organisms as the 
latter part of the nineteenth century was for the 
cognition and study of micro-organisms, and we 
J^lieve that the beneficial effect on the b^y politic 
'will be as great in the One case as it has been In the 
one of thedsdivldual In the other. 

A. J. Hbebbiitbon, 

NO. i|S3. yoi» 69] 
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Liquid Fuel and its Combustion, By W. H. 

Pp. XX+411. (Westminster: Archibald ConstaWa 

and Co., Ltd., 1903-) Price 341. net, 

N view of the great Interest token at the preseift 
time in the subject of liquid fuel and the part It 
is likely to play in the future, Mr. Booth’s book comes 
as a welcome record of the work done in the past, and 
would have been enormously enhanced In value had' 
the references to the original papers been fully quoted. 

The first part of the work deals with the general 
properties and advantages of liquid fuel, and a good 
deal of this portion of the book might with advantage 
be omitted in a future edition, as, for instance, the 
chapter on water, its properties and purification, which 
are certainly out of place in a book devoted to a special 
subject and not likely to be used as a manual for 
boiler practice 

Mr Booth's ideas on the subject of combustion are 
open to criticism, as he is evidently a strong believer 
in the preferential combustion of the hydrogen in 
hydrocarbons being the cause of the liberation of carbon 
in the form of smoke and soot when there is insuffi¬ 
cient air for complete combustion in the boiler furnace, 
but a consideration of the actions taking place in a 
water gas generator may shake his belief in this, as, 
if at such temperatures any preferential action exists, 
the fact that steam passed through red-hot carbon 
yields carbon monoxide, carbon dioxide, and hydrogen 
would certainly point to carbon and not hydrogen as 
the element most favoured by the attentions of the 
oxygen at the temperature of the furnace. 

On p. 105 the author breaks into amusing 
diatribes against the man of science, and comes to the 
conclusion that “ when the most important industrial 
operations are absolutely neglected by our supposed 
teachers and leaders of scientific practice, it devolves 
upon those to whom science is less familiar, but more 
attractive, to step into the breach " This sentence 
probably explains a good deal of the vagueness to be 
found in the author’s speculations on liquid and 
gaseous carbon and solid hydrogen in the portion of 
the work devoted to calorific value and combustion. 

In the second part of the book practical engineer¬ 
ing questions are dealt with, such as oil storage, the 
atomising of oil for combustion, and .the work which 
has been done with liquid fuel, both on the Continent 
and in America, and here the author is thoroughly at 
home. 

The engineering side of the question is admirably 
handled, and the collection of data which is given will 
render this part of the work of exceptional value to 
those dealing with this Important subject. 

The chapters on compressed air, flue gat analysis, 
and calorimeters will be welcome to many practical 
men, and the appendix Is of special falue ns contain¬ 
ing a report of the United States Naval Bureau on 
tests of liquid fuel for naval purposes. 

Thera is no question that the tiine has now. bean 
readied when the methods of burning liquid fuel ilw 
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Aiffld0iit]y advanted to enfure p very ooniiderable 
advAoUge over solid fuel, end that the great p^nt 
that r^nialnB to be solved is the oil supply, whl<^ at 
dtt present time Is so completely in the hands of big 
ODiAmercial combinations that any development of its 
use at once leads to an increase in price that renders 
Its employment impossible. It must also be clearly 
llome in mind that the total oil production of the world 
is but a small fraction of that which would be needed 
if liquid fuel became universally adoptedj and that of 
this quantity only a small proportion would be of the 
quality fitted for fuel purposes on board ship. 

Mr. Booth's book is one which will be welcomed by 
ill interested in this very important subject. 


OUR BOOK SHELF. 

DU " SeeU ali elementarer Naturfaktor, Studten 
dber die Bewegungen der Organtsmen. By Hans 
Drlesch. Pp. vi + 97. (Leipzig. Wilhelm Engcl- 
mann; London. Williams and Norgate, 1903.) 
Price IS, gd. 

Thb relation of soul to body is sometimes Emulated 
as a parallelism,” sometimes as ” interaction," and 
difference of theory depends, as a rule, on differences 
of standpoint. There is, however, another point of 
view in some ways more promising; it deals primarily 
with the organism as a whole, and peraits the problem, 
How must we conceive organisms which present the 
phenomena of purposive action?" The position is 
promising, because it appears free from the presuppo¬ 
sitions involved in the direct questioa, How is mind 
related to body? but it really has an equally ambiguous 
element, because it involves placing on one scale 
forms of life which cannot be shown to possess the 
required continuous gradation. None the less, the 
method is interesting, and this book la an interesting 
example of it. 

First, the author argues that mechanical explan¬ 
ations of life ore inadequate; they fail Co account for 
complicated readjustments; they fail, above all, to 
account for reactions which are not simple reflex 
movements, but imply choice and trial of means. The 
criticism establishing this deals with the older theories 
of reflex action, instinct, and the "Zentrum.” This 
*' Zentnim," in any sense in which it subserves merely 
mechanical combination, must be rej'ected; for it the 
author has to substitute some conception which admits 
of " tree combination ” This conception suffers rather 
from brevity of exposition, and is defined chiefly by 
negation; some points emerge clearly; the physical 
elements (nervt^cerebral system) arc not themselves 
final, but an intermediary factor; there is over and 
above these the system of what the author calls 
psycholds, apparently gradated (Oberps^hotd, Unter- 
p^chotd, &c.); the structural basis oCeg, as^i- 
ation does not contain in itself the regularity required, 
but Is a means to it In addition to the mechanical 
factors, autonomous factors are asserted; the ” outer 
factors" condition, but do not make experience; the 
gap which a physicochemical theory leaves is filled by 
toe " Psychoio-Theone " (p, 66), 

The author does not err on the side of dogmatism; 
his exposition is interesting, and its relations to 
cogitate psychological and metaphysical doctrines are 
carAfutly indicate; but is there any proof that ” Blo- 
autonomle " hoS only this explanation ? and is the 
solution by means of the " Psychoidl" (supposing wCh 
kito^ exactly what that Is) more thaif an old problem 
la p n«v form? G. B. 
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Indians of the Southwest. By George A. Dors^» 
Ph.D, (Chicago: Passenger Department, Atchi¬ 
son, Topeka and Santa Fe Railway System ) 

It is characteristic of American enterprise that the 
Passenger Department of the Atchison, Topeka and 
Santa Fe Railway System should issue a concise hand¬ 
book on the Indiana of the south-west by a dis¬ 
tinguished field anthrcmlogist. This most fascin¬ 
ating and important ethnological area has been in¬ 
vestigated by many distinguished American ethno¬ 
logists, whose results have appeared in various publica¬ 
tions The disjointed character of these memoirs, 
although they are often presented with a great 
thoroughness, has rendered it difficult for students, on' 
this side of the Atlantic at least, to gain a clear con¬ 
ception of the various Indian groups, and of the sig¬ 
nificance of their complex rituals The time is there¬ 
fore ripe for a succinct presentation of the main facta 
already published concerning these peoples. Dr. 
G. A Dorsey, of Che Field Columbian Museum, 
Chicago, has travelled extensively in the south-west, 
and readers of Natura have frequently been informed 
of his valuable contributions to American ethnolo^. 
He IS therefore eminently qualified to undertake the 
task, and in the 223 pages of this book he has con¬ 
densed a vast amount of trustworthy information re¬ 
garding the daily life, industries, and religious cere¬ 
monial of the natives 

The following subjects are dealt with .—the tribes, 
linguistic stocks and industries of the sputh-west 
peoples; the Pueblos of the Upper and Lower Rio 
Grande; the homes of the ancients; Zufli and the seven 
cities of Cibola; domestic life of the Hopi; Flute, 
Antelope, Snake, and other ceremonies; ancient home 
of the Hopj; the Navaho, the Apache; tribes of toe 
Yuman and Piman •stock, and the tribes of south¬ 
eastern California The book is illustrated with a 
profusion of beautiful and instructive illustrations, and 
a valuable biblic^raphv is appended. Doubtless the 
ublication of this book, of which 15,000 copies have 
een issued, will lead to the south-west becoming m 
pODular resort for tourists 

This will rapidly hasten the Europeanising and 
vulgarising of the most picturesque and' unspoilt of 
the existing pagan peoples of North America; indeed, 
traces of this decay are not already wanting! If this 
book succeeds in the purpose for which it was brought 
out, it will materially, though unintentionally, help 
to destroy the last surviving relic of advanced pr^ 
Columbian culture in North America. 

The Butterflies and Moths of Europe. By W. F. 
Kirby, F L.S., &c. Pp 111+432. (London : Cassell 

and Co , Ltd , 1903.) Price au, net. 

This book was originally published in iffSa, and then 
comprised all the species that were included in the 
catalogue of Staudinger and Wodee (1871). The 
present volume brings the subject much more up to 
present knowledge, as It now contains descriptions of 
all the species of strictly European butterflies and 
larger moths enumerated In the great catalogue of 
Palsarctic Lepidoptera published by Staudinger and 
Rebel in 1901. The few species found in Madeira and 
the Canary Islands, but not met with on the Continent 
of Europe, have also been included, so that the work 
will afford an excellent hslp to any entomological 
Continental tourist, dt those who perforce escape the 
rigour of our winter months in the Atlantic islands. 
Mr. Kirby has also brought our knowledge of the 
larvffi of these species up to date by the description of 
those discovered since the publication of his previous 
vokiine. 

The author has achieved considerable success In toe 
I difficuh task of writing a popular guide without pro- 



NATURE 




[December 311 1^3 


duclnff A non-sdentific volumei which is embelliBhed 
wUh fifty-four plates, fifty-three of which are coloured, 
and contains a full ana useful introduction. With 
this, among’ the many other popular works on natural 
history recently published, we may look forward to a 
prospective time, when the general reading public, and 
lovers of animal life, will be sufficiently acquainted 
with the main aspects of general zoology as to enable 
them better to grasp the real import of the many con¬ 
clusions and theories—philosophical and otherwise— 
which have followed the great Darwinian conception. 
It may also be hoped that the narrative of life-histones 
of insects, now so frequently detailed and so easily 
consulted, may incite a further cultivation of economic 
entomology, a subject in which our Amencan cousins 
still hold the field. 

Orandeufs Giomitriques By J Pionchon Pp. 128. 

(Paris ; Gauthier-Villars, 1903 ) Price 3 50 francs. 

Expbribncb in the teaching of young engineers at 
Grenoble has induced Prof Pionchon to undertake the 
task of publishing some seventy lit tie volumes present¬ 
ing in a clear outline the fundamental notions, thco- 
rencal and practical, which should form the basis for 
further study. The collection includes sections on 
mathematics, mechanics, physics, electria^, and 
economics, and the present volume is the fourth of the 
first section. It explains in an elementary way the 
nature of the different geometrical entities and the 
methods by which they are measured. There is no 
attempt to dip beneath the surface and introduce any 
■of the philosophy of the subject, but some passages 
Ifi^ smaller print ^ive rather more advanced consl&r- 
atiem's and analytical formulae without proof. 

If the book stood alone it could pernaps be passed 
without comment, but the prospect of seventy others 
ojf the same kind compels a word of criticism. It 
must be admitted that the contents appear to be per¬ 
fectly sound, but beyond this we have Uttle praise to 
l^stowi Whatever it contains of value ought to be 
in the notebook of every engineering student who has 
had_ the minimum necessary instruction in mathe¬ 
matics, and if it is not already there, the reading of 
this volume will only lead to that undesirable sort of 
knowledge which too often forms the main part of 
the mathematical equipment of engineers, and is un- 
fertunately encouraged by some of their teachers. The 
wpearance of the pages sug^sts that they are de^ 
«tgned to compensate physical as well as intellectual 
m^pla, and this emphasises the Inanity of many of 
the propositions. The author must be singularly 
devoid of the sense of humour. - R. W. H. T. H. 


LETTERS TO THE EDITOR. 

C 7 Ae- Editor dots net hold himself responsible for opinions 
expressed by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, reieeted 
manuscripts intended for thts or any other part of Natuhb. 
No notice ts taken of anonymous communications j 


Secoodary Ridlailon produced by Radium Rays. 

1 LATiLV had occasion to produce some radium radio¬ 
graphs of two partially overlapping pennies contained in 
a paper envelope which was laid directly upon the 
photographic plate. A print from one of the results 
shows that the shadow of the upper coin Is blurred 
and diminished where the rays pass through air from 
the edge of this coin to the plate, but that it Is sharp 
and of the correct size where the rays pass to the plate 
through the lower coin. Thfs seems to point to the pro- 
dutfkm of a considerable secondary radiation by the rays 
passage through air. L. R. WoBBRroRCB. 

UmiversiCy of Liverpool, December aa. 
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An Inieresclag Yucca. 

It frequently happens that facts of much general interest 
are published in systematic monographs and other taaoi* 
nomic works, and are in consequence overlooked ^ many 
of those to whom they would be most valuable Turning 
over the pages of the revision of the Liliaceous group 
Vucceas, published with superb illustrations In the iptM 
report of the Missouri Botanical Garden, I came across 
some statements which seem to deserve wider circulation 
and comment. The whole of the work referred to, by Dr. 
Wm Trelease, is exceptionally well worth reading on 
account of the extremely lucid presentation of the facts, but 
the statements which especially Interested me are as 
follows.- 

The Bubgenus Chsnoyucca contains thirteen species, soma 
of which have the style green while others have it white. 
Vtieca glauca Is the very common narrow-leaved green- 
styled species of Colorado and northern New Mexico, ex¬ 
tending to South Dakota and central Kansas. The In¬ 
florescence Js simple, or with an occasional branch. Yucca 
coiistricta is a white-styled species, very similar to V. 
glauca, found from the Pecos River region of Texas to 
Seward County, Kansas, where it meets the range of 
Y glauca. It has the Inflorescence rather at^ly branched 
at Che top A few years ago Mr. James Gurney, head 
gardener of the Missouri Botanical Garden, was struck 
with the variety of foliage and difference of vigour of 
growth " shown by the Yuccas of Seward County, Kansas, 
all being ostensibly Y glauca He collected a considerable 
number of these plants to show the differences, and they 
were transferred to the Missouri Garden, where some of 
them have bloomed Among them was one which had 
practically the foliage of Y glauca^ but it produced a 
rather ample long-pedunculate panicle of pure white 
flowers, With white styles," which began to expand at the 
end of the flowering period of Y. glauca This specimen 
was by no means to be separated from F. eonstrieta. Other 
specimens exhibited the normal flowers of F. glauca^ and 
still others had flowers like those of glauca, but with a 
conspicuously branched inflorescence. This last form agrees 
with the long-lost Yucca sirteta of Sims, but is placed by 
Dr Trelease as a variety of F glauca In addition to 
these differences in the flowers, the foliage varied in breadth 
and flexibility. 

No suggestion is made by the author that the phenomena 
described are the result of hybridisation, but it is well 
known that Yuccas are frequently crossed in cultivation, 
and Dr Trelease presents an extended discussion of Yucca 
hybridisation in another part of his paper In the case of 
the Seward County plants, we have an unexpected and 
great mutability developing locally in an ordinarily stable 
species of wide distribution, and Is It not suggestive, to 
say the least, that this should occur just where the ranges 
of F gfauca and F. eonstrieta overlap, and that the st^ 
called stficta should have more or less Intermediate 
characters taken as a whole, while the features taken 
separately are nevertheless pure? May this not be a case 
conforming with the Mendellan laws? In any event, It 
seems well worth consideration, for the mutability has to 
be explained somehow or other, that is to say. there must 
be a reason for It 

Granting the supposed hybrid origin of F. strieta, the 
case IS curiously parallel to that of the perplexing wood¬ 
peckers of the genus Colaptes inhabiting the same region, 
which are intermediate between the eastern yellow-shafted 
and western red-shafted species. 

The only other Yucca which could be involved la the 
above discussion Is the green-styled Yucca mollis (Y, 
angustifolia mollis, Engelmann, 1873),* but this fs not 
known to extend so far west as to meet the range of 
F. glauca. 

T. D. A. COOKBRBLL. 

Colorado Springs, Colorado, U.S.A., December 13. 
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sokotra.* 


posaL, and waa able to visit the islet of Semha as well 


I India, eastern Asia ana Australia, the fauna a tiniq ^hen br. Forbes 'b party was suffering severely 
very imperfectly Investigated when, in 1898, from fever, and had almost been brought to a stand- 
VOS dispatched by the joint exertions of, the still by illness, most valuable medical assistance was. 


given to them by the Austrians. 

The finely illustrated volume now published contains, 
the results of the expedition, and owes its appearance 
to the Museums Committee of the Corporation of 


and 

had been 
a party was 

Bntlah and Liverpool Museums' for the purpose of 
collecting specimens of the animals, vertebrate and 
invertebrate. The botany of Sokotra itself had been 
wmriously studied by Prof Bayley Balfour and by 
Dr. Schweinfurth in 1879-^81, and 

pome collections of the animals _ 

occurring had been made by them 
and by other visitors to the 
islands, but the zoology was still 
incompletely known. 

The party of 1898 consisted of 
Or H. O. Forbes himself, Mr 
R. Ogilvie Grant, of the 
ritish Museum, and a taxider¬ 
mist. Native assistants and 
servants were engaged at Aden, 
and valuable aid was given by the 
(^vernment of India, which sup¬ 
plied means of transport between 
Aden and the islands, and lent 
camp equipage for the use of the 
expl^orers. 

The Sokotran Archipelago con¬ 
sists of (i) Che large island of 
Sokotra, about eighty-five miJes 
in length, lying 150 miles to the 
eastward of Cape Gardafui in 
Africa and about 230 miles S.E 
of Ras Fartak in Arabia; (2) Abd- 
el-Kun, a much smaller island, 
lying about half way between 
Sokotra and Cape Gainful, and 

S and 4) two islets, Semha and 
arsi or Darzi, known as thr 
prothers, between Abd-el-Kun 
and Sokotra, The two larger 
islands are separated by a sub¬ 
marine valley, 100 fathoms deep, 
whilst a channel several hundreds 
of fathoms in depth intervenes 
between Abd-el-Kun and Cape 
Gardafui, and the sea between the 
islands and the Arabian coast is 
still de^r. 

Dr. Forbes's party landed and 
made collections on Abd-el-Kurl, 
and they spent about two months 
in the hilly region of eastern 
Sokotra, but were unable to visit 
the smaller islets. The expedi¬ 
tion was much delayed, first by 
some trivial political difficulties 
with the Sultan of Sokotra, and 

secondly, and more senouslyi by severe attacks of Liverpool, which has provided the funds, and 
fever. authorised the publication' of the work as a special 

Simultaneously with Dr. Forbes's expedition, an bulletin of the Liverpool Museums The book is. 
Austrian scientinc party which, under the direction of edited by Dr. Forbes, and comprises a narrative of 
Counf Lambert, was engaged in exploring the archm- the journey from his pen.iand descriptions by various. 

yofsouthe * “ . 



Fig < ^-Cunp U Adho-DlmelluL (From NBliird W§tarf of Sokotra '7 


ffcolc^, and natural history of southern Arabia, 
visited the Sokotran Islands. This party was larger 
and better equipped than Dr. Forbes's modest expe¬ 
dition, It had a steam vessel, the Goiifritd, at its dis- 

^ "Tbs Notanl WMonr of Sokoln and Abd-ol Kurl." Bdktod by 
Honey 0 . Foib^ LLDt, Dlrador of iho UTdpeol Mumuom.Ac. n 
s W i4 i ai| JD pisioi and DiuMrooi dgWH In iho twit. (UOirpoDl Too 
TkooHUbKoioiioiii Uy. Vbunio^Sou; Londoni R. H, 
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his per. 

naturalists of the different groups of animals, verte¬ 
brate and invertebrate, collected by the expedition. 
Ilie list of authors is too long to quote in full, but It 
comprises, besides Dr, Forbes and Mr. Grant, several 
eminent zoologists, amongst whom are Mr. Bou- 
lenger, Mr. E. A. Siprih, Mts R. 1 . Pocock, Sir G. 
Hampson, and Mr, F. Kirby, of the British 
Museum staff, besides Colonel Godwin Austen, Mr. 
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McLachlan, Lord Waliingham, and several others. A 
complete list of the plants of Sokotra and Abd-el-Kuri, 
inclusive of important additions obtained by Dr. 
Forbes, is furnished by Prof. Bayley Balfour, whilst 
a note by Prof. J. W. Gregory on the geology is a 
nrorint of a short paper published in the Geological 
Magaeme for 1899. This paper, which was founded 
on a collection of rock specimens brought back by 
Dr. Forbes's expedition, is supplemented by an extract 
from a report by Prof. Bonney on a similar collection 
made by Prof, Bayley Balfour in 1880. It is very 
much Co be regretted that a translation of some of Dr. 
Kossmat’s published notes on the geology was not 
also added, for whilsti as might be expected in reports 
on rock specimens collected by naturalists who are not 
geologists, the notes now reprinted give a fair account 
cf the crystalline and volcanic rocks of the Sokotran 



1 Fig fl -DngonVBlood Tiw (FiyuD "Ihe K^tufil History of SokotM.") 


jgroup, they afford a very imperfect Idea of the sedi¬ 
mentary formations, although the latter occupy by far 
the greater portion of the islands. The massive 
Nummulitic, Alveolina, and Hippuritic limestones, 
of which the islands chiefly consist, and which are of 
much greater geological importance than the granitic 
formations underlying them, are only mentioned 
vaguely as Cretaceous and Eocene limestones. No 
notice naturally is taken of one curious discrepancy 
between the collected specimens and Dr. Kossmat's 
statements. Both Prof, Balfour's and Dr. Forbes’s 
collections from Sokotra contained comparatively 
modern volcanic rocks resembling those of Aden, 
whilst E>r, Kossmat sthtes that no such rocks occur in 
Sokotra. (" JungvulcaAtwhe ‘BAdungen fehlen auf 
SdikQtra—gans im gegensatec' zur gcgenliberlicgenden 
ICbste Arabirns—^voflst^nding," Sita math. nat. Cl. K 
Akad Wiss. Wien, 1899, p. 77 ) The absence of Prof. 
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Gregory in Australia is probably the reason 

fuller account of the geology as now khdwA li not 

supplied. 

The work is well illustrated with coloured plates 
and figures in the text Amongst the plates^ the 
presentations of the wild ass (introduced fay man but 
now feral), of some of the birds (especially a new goat> 
sucker, Caprimulgus Jonesi), and of the land mollusca, 
spiders and insects (butterflies, moths, mfcrolepL 
doptera, wasps and be^, beetles, &c.), are good exp 
amples of chromolithography. The text figures of 
mollusca and beetles, each surrounded by a grey rect¬ 
angular area in which the actual shell or insect does 
not always occupy the central position, though good 
representations, have a somewhat unpleasing effect. 
The few figures of plants are good, ana especial atten¬ 
tion may be directed to the remarkable Euphorbia dis¬ 
covered by Dr. Forbes in Abd-el-Kuri. 

As IS usually the case in books like 
now before us, some curious illustrations ^ 
zoological nomenclature are conspicuous. 
For instance, Mr Kirkaldy, to whom we are 
indebted for an account of the Khvnehota, 
has invented a generic name which ne spells 
Klinophilos Naturalists in general who 
follow the old rules of Latin orthography 
would have written Clinophilus, but ortho¬ 
graphical heterodoxy Is by no means the 
most extraordinary feature of the case, for 
the new name is given to a genus the type 
of which appears, according to the rules of 
Linnaus himself, to be also the type of the 
Linnaan genus Cimex 
Again, in the two sections dealing with 
the land mollusca, each of the two authors 
quotes a generic name, Achatinelloides, 
given, not by themselves, but by another 
writer It is difficult to understand why so 
absurd a term ns this, derived from a double 
Latin diminutive of dubious accuracy by the 
addition of a Greek adjectival termination, 
should be preserved instead of being simply 
ignored. Some explanation, too, might 
have been vouchsafed why the same families 
of mollusca are termed Pomatlida and 
Pupidffi by one author, Cydostomldv and 
Helicida by the other. 

The discussion of the " distribution of land 
and water in the Indian Ocean as indicated 
by a study of the fauna and flora of the 
islands " is one of the subjects mentioned 
in the preface as having been left over for 
a future publication It is to be regretted 
that a general summary of the results 
obtained, so as to afford an idea of the 
zoological relations between Sokotra and the neigh¬ 
bouring continents, has not been added to the present 
volume, and it must be hoped that Dr. Forto, who 
has already contritfuted to our knowledge of the dis¬ 
tribution of animal life in the islands of the Indian 
Ocean, will before long publish his views on the 
results of his Investigation of the Sokotran fauna. 

The principal features of Sokotran zoology ore the 
following. There are, as already remarked, no in¬ 
digenous mammals, no batrachians or freshwattf 
fishes. Amongst sixty-seven species of birds recorded 
from Sokotra, elevdn appear to be pecollar to the 
Island, and of the twenty-two faiirds*fkrom Abd-el-Kurl 
three are unknown elsewhere. Of' twenty Sokotran 
land reptiles no less than fifteen are peculiat, xind tiiCM 
genera out of thirteen; the number known frdta 
Abd-el-Kuri is bhiy thtee, of wMch two are pecuSar 
to the Island, whilst one Is "rather widely dia- 
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tributed. forty^ight tpeciM of land molluica 
Sokocra are aU, so far as known, r^trJcted 
to Ite Island, and the same is the case with the nine 
Species from Abd-eJ-Kurh whilst it appears veiy doubt¬ 
ful wtMither the Cjrdoatomaceous genus Lithidlon, 
common to the two islands, ranges l^ond the Archi- 
pelaga In arachnidh, 'myriopocis and insects, a 
large proportion of the species are peculiar, though not 
always to the some extent. As regards the relation¬ 
s' of the fauna in general, leVeral of the naturalists 
diFMt attention to the presence of Mediterranean types, 
and in the case of the characteristic arachnids, Mr. 
K. I. rococK shows that'Mediterranean and Ethiopian 
elements prevail. Zoologically the Sokotran islands 
may be placed In the great semi-desert region or sub- 
region that cktends from the Atlantic to the Indus, but 
there IS a considerable admixture in the fauna of 
Ethiopian representatives. 

Geologically the islands consist of the temains of 
a plateau composed of almost undisturbed Upper Cre¬ 
taceous and Eocene strata, resting upon granitoid 
Archsan rocks d^hlch protrude through their sedimen¬ 
tary leering in places and form peaks. The most 
conspicuous of the sedimentary formations are 
Numniulitic and Alveolina limestones, and “ Rudisten- 
kalk *’ with Radiolites, as in many other parts of 
the ancient Mediterranean area. According to the 
British observers, volcanic rocks of the Aden series are 
intrusive in the limestones. 

It is clear, and on this all are agreed, that the Soko¬ 
tran islands, although separated from Somaliland and 
Arabia by sea several hundreds of fathoms m depth, 
were once a part of the continent, and probably were 
connected with both Asia and Africa, but it is equally 
dear that the peculiarity of the fauna indicates long 
isolation, probably since Pliocene, if not from Miocene 
times, 

^ In conclusion, whilst it is easy to point out omis¬ 
sions, it is only justice to say that in the publication 
of the present volume a difficult undertaking has bran 
brought to a successful conclusion, and that all con 
cerned in the production of the work deserve congratu¬ 
lation for having contributed so important an addi¬ 
tion to zoological science The present volume is much 
more nearly complete than most works of its kind, 
and has been brought out with praiseworthy despatch. 

Of the two accompanying illustrations taken from 
Dr, Forbes's narrative of the journey, one affords an 
idea of the characteristic scenery in the Archaan 
Sokotran hills, and the other Is an example of the 
peculiar vegetation of the island. W. T, B. , 


THE FOOD AND DRUGS ACTS,^ 

'T'HE consideration of the circumstances which 
^ Occasioned the epidemic of arsenical poisoning 
in the latter part of 1900, arising from the consump¬ 
tion of beer brewed from materials which were suo- 
sequantly proved to contain large quantities of arsenic, 
and of the facts which resulted from their inquiry into 
the conditions under which other articles of food arc 
actually prepared on a manhfactunng scale, has led 
the Comr^ssiimers to direct attention to the extremely 
limited official dontrol possessed by local authorities 
who ore charged with the administration of the Acts 

m Iho QuRunpitoii of Bmt uid othar Artfclw of 
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relating to public health and the sale of food over the 
operations of manufacturers. The Commissioners 
point out Ihat the existing machinery of public health 
administration provides little, if any, system of offidal 
control over the proceedings of manufacturers of food 
or of food ingredients. An individual or a Lompany 
may start the manufacture of some new composition 
of food, to be sold under a " fancy " name, but there 
IS no obligation to satisfy the local or any other public 
authority that the composition or the ingredients are 
wholesome, or that the conditions of preparation pre¬ 
clude the possibility of contamination by deleteriMs 
substances The sanitary authorities of certain dis¬ 
tricts have obtained powers, under local Acts, to 
supervise the conditions of manufacture of ice-cream, 
but the principle is of extremely limited application in 
effect, and, broadly speaking, the control which can 
be exercised become^ available only after the food is 
on sale to the public. But even then the power 
possessed by the local authority under the Sale of Food 
and Drugs Acts is extremely circumscribed. Section 
3 of the 1875 Act was drawn with the object of pre¬ 
venting adulteration of food with substances injurious 
to health, but it is so worded that it is almost im¬ 
possible to obtain convictions under it, and as a con¬ 
sequence local authorities seldom proceed under it. A 
notable illustration of tho impotence of the section 
was seen in the cases of prosecutions agantst publicans 
for selling arsenirated beer, where the proceeding^ 
were almost invariably laid nndei'''Section 6, Most 
persons are agreed that arsenic is a deleterious sub^ 
stance, but it was much easier to convkt the publican 
of selling beer to the prejudice Of the purchaser which 
was not of the nature, substance, o^'quality demanded 
than of selling beer containing a poisonous ingredient^ 
to wit, arsenic. The irony of the situation is 
accentuated by the fac^ that whereas the fines under 
Section 3 have some relation to the gravity of the 
offence, and are sufficiently large to be deterrent, under 
Section 6, which was aimed at an entirelv different 
class, they may be, and frequently are, whcfly trivial. 

Another illustration of thd inaoequacy of the section 
is seen in the case of ** preservatives'*' in food. A 
departmental committee appointed by the Lodal 
Government Board has reported that in its opinion 
ccitain "preservatives" are noxious and deleterious^ 
and has recommended their prohibition in articles of 
food. The Local Government Board has, as yet, done^ 
nothing with the report, but various local authorities^ 
finding their hands strengthened by the body of 
evidence which the committee accumulated, have been 
emboldened to take steps td check the widespread use 
of such substances as boracic acid and formalin Ih con¬ 
nection with milk, but their action is seldom, if ever, 
brought under the section which imposes a stringent 
penalty on any person " who mixes , , , any article 
of food with ,any ingredient or so as to render the 
article injurious to health with intent that the same 
may be sold in that state," but under the section which 
affords a chance of the magistrate saying that milk 
plus preservative contains more than the purchaser 
bargained for, and was therefore not of the nature, 
substance, and quality demanded 
The difficulty, of course, in Section 3 is to prove 
knowledge and " intent " on the part of the seller, but 
there is ve^ little doubt that if convictions could be 
more readily gained under Section 3 the use of 
preservatives would receive a much needed check. 

A public department may, however, be spurred into 
activity when its interests are jeopardised, and here 
again beer supplies us with a notable illustration. 
Boer, as we all know, furnishes much of the revenue 
of this country, and anything which affects the 
interests of beer may tanio be held to affect fhe 
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■ntereBts of the Revenue. Accordingly the Revenue 
authorities look pretty sharply after Uie brewers, and 
•oxercise considerable powers with regard to the In- 
|mdients which may be used by them. Dy the 
Customs and Revenue Act of 1888 the Commissioners 
-of the Treasury have power to prohibit, by issue of an 
-order published in the London Gazette, the use in the 
manufacture or prephratlon for sale of any article of 
exciK, of any " substance or liquor of a noxious or 
detrimental nature,” or which, “being a chemical or 
artificial extract or product, may affect prejudicially 
the interests of the Revenue,” and it was in terms of 
this Act that the Commissioners of the Treasury, act¬ 
ing under the advice of the Commissioners of Inland 
Revenue, prohibited m 1901 the use of arsenicated 
glucose and ” invert ” sugar in the manufacture of 
^becT under a penalty of 5o7, To the plain man there 
is an element of humour—mm humour, it must be 
admltted--about this procemire. Apparently such is 
the condition of the Statute Book with respect to 
•ofllcial control in the interests of public health of the 
manufacture of articles of food and drink that this 
is the only known administrative method of arresting 
a grave public danger—unless, indeed, the incrimin¬ 
ated material is of such a character that it may be 
taken in transit, and that the whole of it mav be 
ibiought before a magistrate in a police court by direc¬ 
tion of a medical omcer of health. The action of the 
Treasury is, it will be observed, restricted to articles 
-of excise, and is exercised ostensibly solely in the 
interests of the Revenue No action was, or apparently 
could be, taken by the local authority in the district in 
which the works of Bostock and Co. were situated 
ito seize or otherwise deal with the large quantity of 
contaminated giucosei invert ” sugar, and table 
syrup stored at these works after their poisonous 
nature was discovered. 

A^art from the injunctions they have laid upon the 
excise authorities to extend the application of the 
TOwers they already possess'W etfiure the purity of 
oeer, the chief outcome of the Commissioners’ pro¬ 
tracted inquiry has been to formulate a senes of re¬ 
commendations, or rather propositions, as to the 
necessity for more extended administration by the 
Local Government Board; as to the necessity for 
official ” standards ” for purposes of the Sale of Food 
and Drugs Acts; as to the responsibility of the manu- 
facturer or intermediate vendor—that is, apart from 
the retalmr—^nder the Sale of Food and Drugs Acts; 
and a»tD the extension of the powers of local authori¬ 
ties to ^vent the sale of suspected foods pending 
•analysis. 

With reqpect to the Local Government Board, the 
Commissioners are of opinion that this droartment 
ought to have the services of a special officer with 
scientific knowledge, who should be in relation with 
the Government Laboratory, and be able to institute 
the necessary chemical inquiries, and in other ways 
^for instance, where physiological investigations are 
necessary^ have adequate assistance In this way the 
■ConimiBSionefs think that full and authoritative in¬ 
vestigation could be made where risks to health are 
suspected, or where new colouring matters, preserv¬ 
atives, or other chemical additions to food are intrcH 
duced. The officer ought not only to have the duty of 
■collecting information from public analysts and other 
local officers, and of advising how the Sale of Food and 
Drugs Acts may be efficiently worked, but he should 
oe recjuired to make infections end inquiries as to 
randibons of food-manufacture at home and abroad. 
Unddr the improved condition thus contemplated, the 
LCiQil Government Board should for such purposes be 
with other public departments which might 
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be able to render assistance in special cUrectiooSi 
the Board of Inland Revenue In'the caae cd exiiiaw 
articles, the Board of Customs in the ease cl iiqMited 
foods, and the Patent Office in the case of potonted 
piocesses of food preparation. 

The Commissioners are of opinion that the Local 
Government Board should be the authority to 
scribe and from time to time vary ” standarda “ for 
the purpose of the Sale of Food and Dnin Acta. By 
the Act of 1899 the Board of Agriculture lias been em¬ 
powered to make regulations, which may imply 
” standards,” with respect to milk, cream* butter, or 
cheese, articles which—and especially the first-named— 
are more frequently the subject of prosecutions under 
the Acts than any other food substances. There Is a 
slight diiFerence of opinion as to the manner in which 
these “istandards ” should be arrived at. The 
majorily of the Commissioners favour the establish¬ 
ment of a so-called Board of Reference, which they de¬ 
fine to be a permanent body consisting of a small 
number of scientific men nominated by the Crown or 
departmentally. The principal of the Government 
Laboratory, who, apparently, does not dissent from the 
idea of a consultative board to advise on points con¬ 
nected with the Sale of Food and Drugs Acts, thinks 
that it would be preferable to follow the proc^ure of 
the Board of Agriculture and to entrust the consider¬ 
ation of the propriety of fixing a standard, or standards 
in the case of particular groups of allied substances, 
to specially constituted committees, appointed ad hoc 
and for the occasion, in which manufacturers and 
technical experts were represented There is, no 
doubt, much to be said on both sides of this question, 
but considering the very lar^c and legitimate com¬ 
mercial interests involved, it is questionable whether 
public opinion would be wholly satisfied by the ex¬ 
clusion from the board of persons of special knowledge 
and experience of the article for which a “ standartT” 
is required. 

After all, the number of substances, or groups of 
allied substances, for which ” standards ” would be 
required is not inordinately large, 

A matter of more immediate importance is the 
nature of the amendment which is required to bring 
home to the real offender the responsibility for a con¬ 
travention of the Acts. At present the actual manu¬ 
facturer of an adulterated article Is too frequently 
allowed to escape, and owing to the difficulty of reach¬ 
ing him, local authorities are often unwilling to take 
action, on the ground that they do not regaH the re¬ 
tailer, who has had nothinf^ to do with the contamin¬ 
ation and is frequently not in a position to know that 
it exists, as the really culpable person. Warranties 
are very difficult to take action upon, and the conditions 
which have to be complied with under the Statutes are 
so numerous and so exacting that it is well nigh hope¬ 
less to proceed If a warrantor states that at the time 
of giving a warranty ” he had reason to believe that 
the statements contained therein were true,” he has a 
good defence. As the law stands at present it is rareJy 
worth while to attach the manufacturer or mi^leman 
to the prosecution. 

The particular method of arriving at a food-standard 
advocated by Dr. Thorpe is well exemplified by the 
second of the two Parliamentary papers under review. 
In July, 1901, the departments concerned appoint^ a 
committee to inquire and report as to what regulatioas* 
if any, may with advantwe be made under Section 4 
of the Sale of Food and Drun Act 1899 deferminp 
ing what deficiency in any of the normiri constituents 
of butter, or what addition of extraneous matter or 
proportion of water in any sample of butter sh^ for 
the purposes of the Sale of Food end Drugs Acts raise 
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«.fireiuniptioii tlut the butter ii not genuine. In its 
ftiit report the committee, which wae a large and re- 
|M«aentedve one, conaistmg of analysts, producers, 
vendors, and public oSdals connected with the English 
4 nd Irish Boards of Agriculture, under the chairman- 
ahiff of Sir Horace Plunkett, after hearing evidence in 
this country and in Ireland, unanimously recommended 
the adoption of a limit of 16 per cent, for the proportion 
of water, and this recommendation was promptly given 
effect to in the Sale of Butter Regulations 190a 

In the present report the committee deals with the 
•other matters referred to IL These questions have 
led it to inquire into the chemical nature of butter, 
to ascertain how far the composition of butter-fat is 
dependent upon conditions of production and within 
what limits it may vary. It has also had to in- 
-quire into the nature of the substances which may be 
used for the purpose of adulterating butter, and what 
methods are open to analysts to detect and determine 
the extent of such adulteration. 

The space at our disposal precludes any attempt to 
4 eal in detail with the many interesting points con¬ 
nected with the chemical nature of butter which have 
come out in the course of the inquiry Observation 
has shown that the chemical constitution of butter-fat 
Is dependent to a certain extent upon climatic con¬ 
ditions, period of lactation, nature and amount of food, 
breed and idiosyncrasy of the cow The extent to 
which Us composition may vary from these several 
causes is shown in the evidence which was taken, and 
which is summarised in the report 

The majority—one member, a butter vendor, alone 
dissenting—were of opinion that for the purples of 
the Sale of Food and Drugs Act 18^ it was expedient 
to recommend a limit or “ standard " based on a 
deficiency in the normal constituents of butter, and 
that it was desirable that the limit should have regard 
to what all authorities are agreed are the characteristic 
constituents of buttcr-fat, namely, the volatile acids, 
which by general consent is by far the most important 
criterion in butter analysis They recommend, there¬ 
fore, that if the amount of the volatile acids in any 
sample of butter, as determined by the Keichert- 
Wollny method—a description of which is appended 
In a schedule to the report—should fall below the 
number 24, a presumption should be raised that the 
butter is not genuine. Two members of the committee 
are disposed to place the limit at 23. 

The committee is strongly impressed with the 
necessity of taking such steps as would directly identify 
margarine if present in butter, and with this view it 
recommends that all margarine made or imported into 
this country shield be ear-marked,” as is done in 
Oermany, Austria, and Belgium, and as it is propos^ 
should be done in France, by the addition of 10 per 
cent, of sesam^ oil during its manufacture. 

It further suggests that steps should be taken to 
give effect to the recommendations of the Dairy 
Congress held at Brussels on April 27 and 28, 1902, to 
secure international agreement on the subject of 
control of the manufacture of butter and margarine. 
In a large number of the countries producing butter 
for sale in this country a system of control more or 
less well organised and under State authority already 
exists, and mere ought to be little difficulty in secunng 
by international cooperation and agreement that the 
ayitom should be uniform and effective. 

It remains to be seen what the Minister of Agri- 
^Ityre will do with a report which is particularly 
interesting as a contribution to the literature of a sub¬ 
let of great Im^tance to the communlly, and 4 evl- 
mtedy the careiuHy digested result of kn exhaustive 
emit compHoated Inquity. 
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THS JANUARY METEORS, 

'T'HESE meteors shoot from a point at about 230° + 
A ^3^ in Bode’s modem constellation Quadrant 
Muralu, placed in the barren region between Bobtes, 
Draco, and Hercules. But the former constellation 
has never been generally recognised and admitted into 
recent star-maps. The name ” Bootids ” has, in fact, 
been sofnetimes suggested as preferable to ** Quadran- 
tids ” for this new-year meteor-shower 
In 1904 the meteors will probably return in their 
greatest abundance on the nights following January 
3 and 4, but the moon will unfortunately be full, and 
only the brighter members of the shower will be visible. 
But watches of the sky should be maintained on the 
early evenings of January 3 and 4, and also on the 
mornings of those dates (between about 5 and 7 a.m.) 
if the weather is sufficiently clear. A few large meteors 
arc sure to be visible, notwithstanding the strong 
moonlight In some years, when all the conditions 
are favourable, the display of January meteors is as 
plentiful as that observed during an average Perseid 
shower. The really active period of Che Quadrantids 
(or Bootids) is usually very brief, being confined to a 
few hours. Meteors in the front of the stream begin 
to appear on about December 28, and the display seems 
practically exhausted on January 5 or 6. The radiant 
has a very low northerly position during Che greater 
part of the nieht, and the meteors exhibit long flights 
and moderately swift motions 

W F. Denning 


NOTES, 

M. Alphonse RonEXT, the energetic natural history 
collector who accompanied Dr Forsyth Major some yean 
ago in his expedition to Madagascar, and who only re¬ 
turned to England a few months ago from a three years’ 
sojourn in Brazil, has just started on another collecting 
trip to the latter country, where his first destination is 
Para. The expenses of both the previous and the present 
expedition, which are undertaken in the Interests of the 
British Museum, are borne by Mrs Percy Sladen. M. 
Robert, we understand, intends to spend some time collect¬ 
ing at Para, and thence to ascend the Amazons into 
Peruvian territory The specimens collectedly H. Robert 
during his last trip have done much to in(;j^2ne our know¬ 
ledge of the mammalian fauna of the B^atto Grosso and 
adjacent districts of Brazil, and the noveltie^ obtained have 
been from time to time recorded by Mr. O'i!^omas in the 
Annals of Natural History, Among these are several new 
bats (one indicating a new generic type),-a squirrel, and 
a new race of the crab-eating fox (Cnnii ihous angulensis), 
M Robert has also obtained a fine senes of skins of the 
large and handsome brown woolly spider-monkey {Brachy~ 
teles arachnoules), a pair of which are now being set up 
by Mr. Rowland Ward for the British (Natural History) 
Museum. 

The report submitted at the second annual meeting of 
the trustees of the Carnegie Institution, held in Washing¬ 
ton recently, shows that sixty-six grants were made by the 
executive committee for Scientific research, amounting to an 
aggregate sum of 30,000!, the recipients of which repraaant 
every part of the United States and the amaller coflegei at 
well as the large universities, observatories and laboratories. 
Twenty-five research assistants were appointed. Theas 
sums are exclusive of administrative and incidental ex- 
penns of the Institution. Arrangementa have been maile 
for publication at an early day of deyen ecieiitific paperi, 
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most of them making large and costly volumes Among 
the subjects now under consideration by the Institution In 
iS^nection with grants are a solar observatory, southern, 
tpliiervatory, gebphysicnl fehoratory, Transpaspian explor- 
Wthn and hrchaologiLal exploration, exploration in the 
jMth Paciflc, establish men t of biological experiment 
lilteratories and internatjonal magnetic researches The 
l^tees authorised an aggregate expenditure of 75,000! in 
nts for scientific researches and Soooi for publications 
mg the ensuing year 


'^HB large gold medal for services rendered to art and 
■dance has been awarded by the German Government to 
RfOf. Ehrlich. 

r^HB French Minister of Public Instruction has been 
ailihorlsed, says La Nature, to prepare a Bill arranging for 
tfj^ creation of a chair of general physics in connection with 
tbli^ science faculty of the University of Paris. This chair 
4 i%tended for M Curie 

Sb" 

Rbuter message from Stockholm announces that Baron 
Erfand Nordenskjfild's expedition to Peru and Bolivia will 
leave for Southampton on January 6 It will proceed 
thence to Panama, hnd will arrive about February 15 
at La Pas, the capital of Bolivia, which will be the depart¬ 
ing point for the expedition to Lake Titicaca. 


The Brothers Kearton have arranged to hold an exhibi¬ 
tion of enlarged photographs of birds, beasts, reptiles, and 
Inaecta at the Modern Gallery, Bond Street, W , on January 
a-ia, 1904, Inclusive The Gallery will be open from 10 
ttm. until 9 p.m , and Mr R. Kearton will deliver lime¬ 
light lectpres to children each afternoon, and to adults in 
the evening 

Tm death on December 19 at Hove of Mr John Henry 
Brown recalls little-known fact that, as the inventor 
of the iris diaphragm, he has laid the scientific world under 
a considerable obligation '* In the early seventies," Dr 
Hollis writes from Hove, " he took his home-made model 
to Smith and Beck, the predecessors of the well-known firm 
of opticians In Cornhill. This model he showed me, many 
years ago, and although roughly consiructed it differed in 
no important detail from the type of apparatus at present 
in the market As he did not patent the little contrivance 
he reaped no peci^nlary reward for his ingenuity. Although 
frail In body and physically somewhat infirm, Mr. Brown 
by indomitable energy madt and retained for many years 
a large practice as a dental' surgeon He was a fellow of 
tha Royal Astronomical Society, and died aged sixty-seven 
much respected " 

The President of the Board of Agriculture and Fisheries 
has appointed a departmental committee to Inquire into and 
report upon the present position of fruit culture in Great 
Britain, and to consider whether any further measures 
might with advantage be taken for its promotion and 
encouragement. The committee is constituted as follows :— 
Mr A. G. Poscawen, M.P., chairman, Mr C. W. Radcliffe 
Cooke, Mr. J. M. Hodge, Colond Charles W. Long, M.P , 
Mr George Monro, Mr. P Spencer Pickering, F.R S., Dr 
W. Somerville, an assistant secretary of the Board of Agri¬ 
culture and Fishenes, Mr Edwin Vinson, and Rev W. 
Wilks, secretary of the Royal Horticultural Society. Mr 
Ernest Garnsey, of the Board of Agriculture and Fisheries, 
will act as secretary to the committee 

At the meeting of die Institution of Civil Engineers on 
December as, Dr. T E. Stanton described experiments made 
in the engineering department of the National Physical 
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Laboratory on the distribution and intensity oi ^e pmaiire 
on thin platee and combinations placed ih §t tmW 

form current of air Tlic results show that, iinder theg^ 
experimental Conditions, a definite eclalloh existed and 
be stated thus .—For similar and similarly situated b 1 i£Uli dr 
combinations of plates In a uniform current,of air, tl^ In¬ 
tensity of pressure is the same for the eame velocity Hiij 
current and general atmospheric conditions. On the 
assumption that the motion of the wind approximates te^ 
that of a uniform current, the distribution and Intcneicy oft 
the pressure of the wind on structures may be studied ex¬ 
perimentally by means of models of the structures set up 
m a current of air produced by meaifs of d fan Irf lllustra* 
fion of this, the results of experiments made on models hf 
roofs and lattice girders of simple form were given. Tatni- 
laied results are also given for the cases of parallel plates 
at varying distances apart, plates inclined at varying angles 
to the direction of the current, and rectangular plates of 
var}lng ratio of length to width 

Mr R. G Carruthers and Mr. G. W. Grabham have 
been appointed geologists on the Geological Survey of the 
United Kingdom. 

Mr. L M Laubr has given a descriptioiv of the lower jaw 
qf Dryptosaurus obtained from the Cretaceous strata of 
north-western Canada (Ottawa Naturahsts xvll , November). 

In our brief notice of Mr. R. B. Newton’s article on 
fossils from Borneo (Nature, Decemhbr 10, p 139) it should 
have been distinctly stated that Tngonia was .for the firet 
time recorded from the Jurassic rocks of that island The 
genus had previously been recorded frOm the Cretaceous 
strata of Borneo. ^ 

1 

In the Annals of the South African Museum (vol. Iv , pare 
li , November) there is a Series of articles by Dr, R, Broom 
on fossil reptilian remains collected by officers of the Geo¬ 
logical Survey of Cape Colony. He describes an almost 
perfect skeleton of PareiaiawriM semdens, some new therlo- 
donts, including three new genera, also a new and^primltive 
rhynchocephaliati from the Karroo beds This last reptile is 
named Proterosuchus, and it shows a considerable degree of 
specialisation along the line which gave rise to the early 
crocodiles and dinosaurs. ' 

In the Proceedings of the Cotteswold Naturalists' Field 
Club (vol. xiv part in., November) there is an interestLng* 
historical and geographical article on the Cotteswold Hills 
by Mr. S S Buckman, who deals with the origin of the 
name and the area to which it should properly be restricted. 
Messrs T. Pears and L Richardson describe some alluvial* 
deposits at Clifton Hampden, near Oxford, and Messrs. 
A, S Kennard and B. B. Woodward contribute notes ox 
the land and fresfi-water Mollusca found in the deposits. 
Among the species It is interesting to oote Drsuserufa 
mofpha, as the occusrence of this molluSc In Britain waa 
first observed In ifia4p when living examples were found 
11 the Commer6ial Docks, and it was held that the epbeied 
had been imported. 

In the Arriettean Journal of Science (December) Mr. G. R.i 
Wieland discusses Polar climate in reference to the evolu<-i 
tlon of plants and animals, expressing the view that ithe 
noithern‘circumpolar area has prdbabfy''been, ever since 
the older Palacoiolc era, the mainT evolutlohary centre frbtoi 
which animal and plant life hqve l,ri the 

journal Mr. J. C. Branner to -the re-, 

semblance between the Peak of Fernando Nocdnbp.xhtf 
the Intrusive plug or obelisk of Mont 



NATURE 


Decbmber 31, 1903] 



I b| Or. "Hovvy. Ka afib quotes an interestlns^ 
from pBi^lnV " tournal*" In which the author 
I of the Parnando veah that at first one Is tn- 


cllitod to believe that It Mae been suddenly pushed up in a 
mniVflufdo(Bte," 


Ti« veteran traveller 


, Baron F. von kichthofeni selected 


a geonraphlcal subject for his Inaugural address as rector 
of the University of Berlin {ZeiUchttfi der Gesallschafi fUt 
EfdkuiuU su Berlin, ipoj, p. 655). In dealing with the 
motives and course of geographical Inquiry in the nineteenth 
Osnturyi he Includes a considerable review of the work of 
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At the meeting of the Asiatic Society of Bengal at 
Calcutta on December a. Mr. T H. Holland exhibited a 
metborite which fell with the meteor seen In eastern Bengal 
on October ai. The stone weighs 6av gramineB, and la 
covered with a thin black crust formed by the fusion of 
th^ rock during Its rapid flight through the air. Several 
stones were known to have fallen widi this meteor, and 
the complfcte investment with fused crust of the one ex¬ 
hibited shows that fusion of the surface occurred after the 
break-up of the meteorite. Besides (he complete proof that 
the meteor resulted in an actual fall of stones, special 


aarly explorers. Twenty pages, Indeed, have passed before 
we come 10 the final fourteen in which his true subject Is 
discussed. The personal aims and Influence of the rector 
are thus somewhat modestly and rigidly suppressed, and the 
address assumes a strictly academic characterj It is well 
pointed out that tales of fabulous gold have prompted 


Interest attaches to this occurrence on account of the observ¬ 
ations made from so many points of view permitting the 
actual path and speed of the object to be calculated. At 
the same meeting Mr D Prain read papers on an un- 
described Indian Musa and on an undescribed arallaceous 
genus from Upper Burma. 


a large part of exploration Yet geographical discovery, 
from whotever motive, has ended in that widening of the 
field of view Which forms the essential feature of human 
progress. The promoters of colonial enterprise, It Is urged, 
rommonly overlook this Incalculable result of their en- 
fieavours. Ylie author traces the rise of scientific geography 
from the stage of mere universal description, and points out 
bow the culture of Germany has allotted Its proper place In 
the university curriculum to a subject so intimately con¬ 
nected with the search after truth an^ the welfare of man¬ 
kind. 

In the PhyMieal Review for October Mr Edgar Bucking¬ 
ham gives a concise deduction of Stefan's law, according 
CO which the total temperature radiation of a black body 
is proportional to the fourth power of the absolute tempera¬ 
ture This deduction, which is a modification of Mta- 
mann's. Is based on the free energy principlei but the corre¬ 
sponding reciprocal thermodynamical relation can be used 
Instead if preferred. 

Dr. MaRagb publishes a series of observations bn the 
artificial development and measurement of the sense of hear¬ 
ing in deaf muter subjects. A considerable number of cases 
were experimented 'on, a vowel-^yren producing the sounds 
ou, o, a, d, 1 being adopted for the purpose, and curves Were 
drawn showing the Intensity of sound audible to the patients 
at different stages of the treatment, as measured by the air 
pressure necessary to render the sounds of the syren audible 
The author maintains that there are but few subjects who 
are deal and dumb beyond all cure, and that the use of the 
syren will often restore the power of hearing, even In cases 
of complete deafness, usually within about six weeks The 
sounds, so far from being fatiguing or painful to the sub¬ 
jects, appear to give them genuine pleasure 

Pros. Giagouo CiamIcian has published his inaugural 
address delivered in the University of Bologna on November 
7, dealing with the problems of chemistry of the new 
century. After giving a general survey of recent advances 
in chemistry and physics, the author turns his attention to 
the problem of developing chemical industries in Italy. 
Already enDmiDUB strldea have iweu made in tha manufac¬ 
ture of iron and steel, of sulphuric acid (the production of 
which has increased fivefold in ten years), of sugar (in 
which tha increase m five years hoa been from 50 to 
thousuid qulntais), and of< calcium carbide- Among the 
obataclee to further pragma Mentioned by the author are 
the action cit* the Government In checking thb growth of 
new InjjUifltriee by excessive taxation^ nthe Hmldlty of 
capiialiatf, and thri'Wtnt of eduettlonalinitltutlQns for trola-v j 
Ing eneflkUltttlsnTiijf^of espeit-ohaa^ . v* 


The October number of the Jountal of the Royal Horti¬ 
cultural Society contains a brief description, with eome 
Illustrations, of a number of trees and shrubs recently In¬ 
troduced from China by Mr. Veitch, which seem to be suited 
to our climate, and may prove to be important acquisitions 
to our garden plants As Mr Veitch states, they have been 
chosen from the collections made by hia agent, Mr E H 
Wilson, and bear testimony to the latter's energy and 
assiduity In the same volume the practice of water¬ 
ing cucumbers and tomatoes with copper sulphate in order lo 
ward off fungal diseases Is recommended by Mr. G. Maasee 

The primary function of the park and garden committees 
in our cities and towns is to provide ornamental and open 
spaces. The members of the Bradford Parks Committee 
have recognised that it is within their province to afford 
educational (acillties, and have set apart a plot of land In 
Lister Park to be converted into a botanical garden In 
which to present a systematic grouping of plants, and alvi 
to grow trees, and local or economic plants which will serve 
for the purpose of Identification It Is within Ihe scope of 
this scheme to provide material for teachers' use and to 
establish informal public lectures at which more interesting 
specimens can be shown and discussed. 

In No. 6 of the FuMicatioru of the Conseil Permanent' 
International pour VExploration de la Mer, issued at Copen¬ 
hagen, Mr H M. Kyle describes a traWI-net designed to 
work in mid-water as well as on the sea-bed This net, 
which ia constructed on the umbrella principle, has been 
tried on one occasion at Grimsby, and, although the feaulu 
were not entirely successful, may quite possibly prove 
efliLient 

We have to atekAowledge the receipt of the second part 
of Mr. J. Macoun's " Catalogue of Canadian Birds," pub¬ 
lished bv the Geological Survey of Canada. This part in- 
cludes the diurnal birds of prey, together with the wood¬ 
peckers, flycatchers, craws. Jays, and American blackbirda 
(Agelsus). Three years have* elapsed since the publication 
of part f* (which was noticed at the time in our column^, 
during which period much additional information has been 
acquired with regard to the diB|rlbulion of Canadian bMs, 
i^onstoquently this portion of the subject is somewhat more 
amf^ified in the present part than was the case in its pr** 
decesaor. Otherwise, the mode of treatment follows thst 
original lines 

We have received ooplea of the first six nUm'bers oi a 
. series of circulars on a^culturpl scononiic sntomology, in 
oourae of lisus by the TruiCess qf the Indlad Miferum, 
Gileutta. Each pumber 11 devoted to a akigle sf^tea of 
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Ifwect, of which k ooaloini an illuatration. In each in- 
•tanca thtf general appearance and mode of work of the 
Inaecc are deicribed, after which we have Ita dlitrlbutlon, 
food, and ravagei, followed by a brief account of Iti general 
hablttp and concluding with auggeatlona for remedial 
measures. No. 4 jleals with the date^alm, or Indian 
rhinoceros-beetle, of which both the grub and the adult 
insect Inflict very serious damage on the tree after which * 
the species Is named. The next part treats of the north- ^ 
west, or migratory, locust, of whi^ the distribution within I 
the limits of the Indian Empire is shown on a map I 

!n the December issue of the ^uarfrrfy /ournaf 0/ Jlficro- 
tcopicaX Science Prof Ray Lankester figures for the first 
time a couple of small blind crabs of the genus Cymonomus 
(or Ethusa) taken so long ago as the cruise of the , 
Pofciipifie (1869-70), and described by Canon Norman in 
1873. The main reason for bringing these specimens | 
Into prominence Is owing to a statement in a popular work ^ 
that they belong to a species of which the form Inhabiting 
shallow water has functional eyes, while as we proceed 
deeper and deeper the eye-stalks are found to be more de¬ 
generate. The statement that nn eyed form exists Is * 
apparently a misconception, while the idea that the one in 
which the eye-stalks are the most modified inhabits deeper 
water than the other Is likewise not well founded. As a 
matter of fact, Prof. Lankester believes the two specimens 
to Indicate distinct species. The other contents of this serial 
include a discussion on the origin of the green cells found in 
a turbellarian worm (Convoluta roscoffensu) peculiar to 
lirlttany, by Messrs. Gamble and Kceble, and a note by 
Dr. Hanna on the presence of Trypanosoma parasites In the 
blood of certain Indian birds In a third article, Mr. H M 
Bernard continues the account of his investigations into the 
structure of the retina, dealing in this instance with the 
continuity of the retinal nerves throughout the Vertebrata. 

In 190a Mr. R. Lydekker, F.R S , read before the Zoch 
logical Society (see Proceedings Zoological Society, 190a, 
p. 981) the description of a new antelope from the neigh¬ 
bourhood of Lake Mwero, in northern Rhodesia Mr. 
Lydekker supposed it to belong to the genus Cobus, 
although, as the only specimen consisted of a flat skin with¬ 
out head and feet, he was not quite certain where it should 
be placed, and named It Cobus smtlhemam, after Mr. F 
Smitheman, who bad obtained the specimen. Fresh and 
more perfect examples of this antelope have lately been 
received by Mr. Walter Rothschild, who has presented one 
of them to the British Museum This specimen, which may 
now be seen mounted In the gallery, shows that Mr 
Lydekker was quite correct In his judgment, and that 
Smitheman's antelope Is a strongly marked new form of 
thi " Kob ’* group, easily distinguished from the Poku or 
Vardon's antelope by its black neck and dark chestnut 
sides 

Thb re-introduction of cotton cultivation into the British 
possessloni on the Spanish Main Is regarded as of sufficient 
Importance to justify the devoting of the whole of the third 
part of vol. iv. of the West Indian Bulletin to the subject. 
Ono-third of the number contains reprints of artlclaa, or 
portions of articles, In the " Encyclops^la Britannlca " and 
In various publications of the United States Department of 
Agriculture. The remaining two-thirds gives much -useful 
Information bearing upon the cultivation of cotton In St 
Kttta, Antigua, Montaerrat, Barbados, and Carrlacou; an 
artklo by Prof. d'Albnquerqua On the agricultural chemlatry 
df codon; one by Mr. Lewton-Braln on the fuqgold diseases 
of cotton; and an lUuitrated article by Mr. Henry A. Ballou 
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on Ineecte attacking cotton In the West Indict* Sir DnnkI 
Morris, oocompanled by Mr. Bovoll, has spent the aptpnui 
in the southern States of America making an eahaudlve 
examination of the methods of cultivatkMi, and the pre¬ 
paration for market, of the Sea Island variety of cotton. 
The results of the Investigation will be published as an extra 
number of the West Indian Bulletin, Sea Island cotton bring 
thought to be the most suitable for the islands 

Under the title of " The Case for Vaccination,” Mr. 
C E A. Winslow gives an admirable survey of the statistical 
data in favour of the efUcacy of vaccination (Science, July 
34, p. 101). It points out that a single vaccination greatly 
Fauces the probability of an attack of small-pox, postpones 
It to a later period of life, and renders it less dangerous if 
It does ensue. To ensure absolute protection revaccinatlon 
Is required During the small-pox epidemic of 1871, of 734 
nurses and attendants in the Metropolitan Asylums Board 
Hospitals 79 were survivors from small-pox attack, and 
escaped infection; 645 were revaccinated on entrance, and 
all escaped; 10 were not revaccinated, and all took small¬ 
pox Mr Winslow concludes, ” if statistics ever proved 
anything, those quoted prove the protective Influence of 
vaccination. If any fact in science is certain, it is that 
a successful vaccination absolutely prevents small-pox for 
a perK)d of from seven to ten years, that after that period 
It renders the disease less fatal, and that its complete pro¬ 
tective efl'ect may be renewed by revaccinatlon. The con¬ 
clusion IS obvious not only that the State should obligb 
primary vaccination, but that a second vaccination at the 
age of twelve ought to be made compulsory.” 

The latest addition to the convenient little scientific 
memoirs published in the ” Scientia ” series by M C. 
Naud, of Pans, is a translation of two papers by Prof. J 
Willard Gibbs which appeared in 1873 In the Transactions 
of the Connecticut Academy, and have beronie scientific 
classics ” Diagrammes et Surfaces thermodynamiques,” 
as the book is entitled, is by M G Roy, of the University 
of Djjon, and the translation is preceded by a biographical 
notice of Prof. Gibbs by M B. Brunhes, of the University 
of Clermont. 

Mr Wiluam Tavlor has recently circulated a pamphlet 
with the title ” The Science of the Engineering Workshop,” 
in which he urges the need for making scientific knowle^e 
readily available to those at work in engineering shops- He 
then proceeds to trace—under the three headings, materials, 
processes, and tools—the foundation and outline of this 
science of the workshop The publication concludes with 
the syllabus of a course of instruction, largely the work of 
an advisory committee of engineers, in the science of the 
workshop which is in use at the Leicester Municipal 
Technical Schools 

The annual report of the Smithsonian Institution for the 
year ending June 30, 190a, has reached us, and an examin¬ 
ation of the volume shows it to be of the same valuable 
character as its predeceasori The proceedings of the 
Board of Regents, the report of the executivr committee, 
and the annual report of the secretary are followed by the 
usual interesting general appendix. The appendix oonitU 
tutes nearly flve-slxtha of the whole contents of the volume, 
and comprises brief accounts of aclentlflc discoveries In 
particular directions during the year with which iJn report 
Is concerned, and the method adopted Is to present 8 
miscellaneous selection of papers embracing a considerable 
range of sdenriflc Inveatigatlon and dlscuoskm. Many of 
these contributions are familiar to readera of >lA‘nna, alnca 
some of Che papers have already appeared In tbeie eolumaa. 
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'JiM «febcn lum been publUhed In th« TfontaciUmi of 
^BrttU •clentiie loclillM. Among the reprinted nitlclei 
MClco—to name a few^Pnf. Dewar'e Brltlib Aeeocl- 
Atkm preeideiillml addreei on the hUtory of cold ond the 
Abeohite nro; Prof. J. O. McKoDdrlck'e conirlbutloo to the 
otiidy of mperlmeatal pbonedci; Dr. ]. ]. H. Teall'i 
on the evolution of petrological Ideas; and Mr 
H G. Walla’e Royal Initltutlon lecture on the dlecovery 
of the future. There are several translations from French 
Md German of Important papers also Included, such as 
Prof. A. Daetre's article In the Eevue des deux Mondei on 
tha life of matter ; Dr. Georg Jacob's " Oriental Elements 
of Culture In the Occident " from the German; and Herr 
Oscar Jirael’s appreciation of Virchow from the Deutsche 
Rundeehau. Like all similar publications from the Smith¬ 
sonian Institution, the volume Is provided with many excel- 
Jenr Illustrations. 


0[/g ASTROlfOfflCAL COLUMN. 

An.OMOMICAL OCCDRRBNCES IN JANUARY, I904;— 

Jm. ^-4, Epoch ot the JuaAiy meteoii (RAdlut 330* 
,+ S3‘). 

5. loh. 13m. to iih. om. Moon occults o 
(mag. 3*8). 

JS. loh. iim. Minimum of Algol {$ PerMi) 

„ i5h. om Ceres In coajuncdon with moon, 
o* N. 

15. Venus. Illuminated portion of disc so707. 

,, 6b. 58m. Minlmaoi of Algol Persel) 

■37- bh. om, Vesta la conjunction with moon. Vesta 
o' ai' N 

a8. fh. 5tm. to 8h. 8m, Transit of Jupiter's Sat, III. 
(Gaoymede). 

,, 8h. om Venus in coojunction with Uranus. Venus 

I" 47' N. 


Ceres 


Ephiurris for WiNNBCXs's CoMiT.—A Second part of the 
ophemeris for the 1903-4 appearance of Wlnnecke's comet 
la published by Herr C. Hillebrand In No 3916 of the 
Aitronomisehe Nachfichlen, from which the following has 
been taken .— 
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-19 24 ao . 
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-20 56 41 ... 
■20 56 24 . 
-20 46 57 . 
-30 38 49 . 
-10 a 38 . . 
■19 99 13 

-18 49 15 ... 

18 4 II .. 
■17 14 2fi ... 
■16 21 3 .. 


bf. F 

9-988836 

9-981012 

9974801 

996978a 

9-966085 

9-965417 

9‘96 mo 4 

9-968430 

9-97*633 

9-978474 

9985794 

9-994414 

0004139 
o 014739 
0 " 0360 f 9 
ox> 379I3 


log a 

o 372241 
0'3700J2 

0-268606 
o 268037 
0*268248 

O 26Q253 
0'371006 
0-373468 
0-376601 
0-380344 
0-284645 
o '289439 
0-394662 
0-300253 
0-306155 
0-312312 


SPKTauw or Miiu Cin.—In No. 5, vol. xvill., of the 
Aefrophyeicui Journal, Mr. Joel Slebblns, of the Lick 
<7bd4rY4jlQry, gives the results of a study of the spectrum 
of 0 CM mede with the 36-Inch refractor during the 
perlbd June, 1902, to January, 1903, In which period the 
magnitude of the star decreased from 38 to 90 The 
«ectra were obtained with apectrogreph I —which Is the 
llills spectrograph converted Into a one-pnsm instrument 
—attached to the 3^ncbp and a spark between Iron poles 
was j lways used os the light source of the comparison 
ipetflniRii 

The abobrMlon spectrum obtalneifii not very like the 
imla^ dpectruun, hut die calcJum lines g, H and K are all 

more Intenseittbsn 
are not promUient, 


PnienC, g being comparatively much 
111 the HHar spactrom; the Iron lines 
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and even the strongest do not appear when a small dis¬ 
persion Is employed. The g line undoubtedly beoosnes 
broader os the star grows fainter, for on June 27 (mag-« 
3-8) its width was a t.m., whilst on September 6 (mag.» 
7 0) it was 9 t.m. The lines at XX 3990-64. 404516, 
4093.35 and 409708 respectively, which are apparently not 
coincident with solar lines, appeared at successive intervals 
during the diminution of magnitude 

A comparison of the several spectra showe that with the 
decrease in the star's magnitude the continuous spectrum 
from X 4300 to X 5000 becomes relatively fainter Chiu that 
between X 4000 and X 4300. 

The bright hydrogen lines are very prominent, and H0 
and Hi, which have been reported as absent by other 
observers, appear on all the dense negatives, and they 
appear to grow relatively stronger than the other hydrogen 
lines, and the continuous spectrum, as the star's magnitude 
decreases. In addition to the hydrogen lines, bright lines 
of SI, Mg and Fe are probably present, and numerous 
changes took place in theJr relative intensities during the 
Interval covered by the spectrograms. For example, the 
line at X 4007 undoubtedly disappeared altogether, whilst 
the line nt X 4571—possibly due to magnesium—developed 
in a remarkable manner. The latter did not appear at all 
until the star’s magnitude hod fallen to 5 4, and afterwards 
It became the most prominent feature of the whole spec¬ 
trum The evidence obtained supports the conclusion that 
the bright hydrogen lines disappear at minimum. 

Determinations of the star's radial velocity showed that 
it remains constant at about +66 km , and this is held to 
be a strong argument against the theory that the light- 
changes are due to the existence of a companion. The 
abnormal changes in the relative intensities of the hydrogen 
lines—whi<;h are displaced from their normal positions 
towards the videt, apparently by other causes than radial 
velocity and pressure—lead Mr, Stebbina to the conclusion 
that the light changes are due to Internal causes which 
produce effects that aye, as yet, unfamiliar to us. 

Thb "Companion to tub OeaBaVATORV," 1904—The 
1904 edition of the well-known annual compendium of 
astronomical data, the "Companion to the Observatory," 
IS very similar to that of 1903 It contains, amongst other 
information, the usual tables for solar^ lunar and planetary 
observations, ephemerides for the various satellites, and 
minute data regarding a large number of variable stars 

Mr Denning has contributed a set of notes regarding 
the principal meteor showers, and Mr. Maw has supplied 
a list of double-star observations, whilst the numerous 
variable star ephemerides have been taken from advance 
proofs supplied by M. Loewy 


OXFORD AND SCJENCE.'^ 

HEN 1 am tired 1 sometimes go by train to Reading 
and cycle over here swiftly in the afternoon, and then 
1 dress and dine comfortably at the Mifrc and go out 
a stroll. Perfect rest is not possible unless there is moon¬ 
light, but Oxford Is always wonderful and satisfying and 
restful to an^ongmeer like me. It is not because of its 
age, of the great men v^ho have studied and worked in 
its colleges, of its almost unique character and high rank 
among universities, of the sacr^ beauty of Its colleges and 
streets It is because that to me it represents what Is mo^c 

G irsiitant In the constitution of the British Empire. The 
ouses of Parliament, Westminster Abbey, the Temple and 
etty of London, Windsor, the great mansions of our English 
nobles, each of these suggests much to any man who is 
fond of reading, but each suggests only a small port of 
what Oxford represents. « 

Now the thing that pervades all my thoughts of Oxford 
Is that more than half of the most distinguished Engllohmen 
during four hundred years have been Sucated here. And 
If, as 1 sometimes do, 1 include Cambridge when 1 sw 
Oxford, all the most distinguished Englishmen during four 
hundred years have bean educated here* 

Whether we llkq It or not, It is a fact that England is an 
aristocratic republic with the King at the head of the 

t An sddna dtflvved fajr PtoC John Forty, F.ltS , ot ■ pttbHo oeitiag 
laOjEfhnlj0VTUi|Mi Johilyby ihi AibmollBan Naciinl HImt SosU«y w 
Onfoiditalrs and iho OnfAi |5 ms ' 
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arlitocracv There Is a disadvantage in almost all our 
luJers bamg selected from a limited class. Bur In the 
democratic republics of America and Europe there Is the 
far greater disadvantage that the nation seldom commands 
the public Services of rich or cultured men or men of family. 
Here there Is no man so high In rank,, or so rich or so 
intellectual, that the nation cannot command his willing 
•erviccs. Again, there never in the history of the world 
was an aristocracy like ours, admitting new men in every 

S eneratlon, allowing a constant flow of its younger sons 
swnwards. Americans may gibe, and some of the younger 
Of us may rail, but this system of government is beloved 
of all people In England, rich or poor, it is so much a 
port of the English constituiion that no student of history 
can imagine an England governed in a different way, and 
this^ aristocracy will retain its power over a believing people 
until the time comes when it ceases to believe in its own 
self At any one time It is only a minority of under¬ 
graduates who belong to the ruling caste, but the important 
thing to think of Is that practicely every member of the 
ruling class of England passes the four most important 
years of his life in Oiford (or Cambridge) All the rest of 
his life he looks at things through Oxford spectacles His 
father and his father's friends were Oxford men His 
mother and his aunts have always been under the influence 
of Oxford clergymen, even the lighter literature and 
journallsiii of the household are from Oxford pens Until 
he leaves his nursery, under his earliest tutors, in his pre¬ 
paratory school, in a public school, every tutor he has had, 
every Influence round him, have been dominated by Oxford 
feelings 

When at an age of from twenty-oiw to twenty-four a 
young man enters Parliament or diplomacy, or any of the 
reserved parts of our public services, his character is 
formed; all his ways of thinking and his prejudioea are 
on the models most revered in Oxford His early youth has 
been Influenced by Oxford of the past, his undei^raduate 
ways have Influenced and been influenced by Oxford of the 
present, and his prejudices, kept strong by lOving memories, 
aierclse an influence against all changes in Oxford for the 
future. 

1 have often thought that Darius and his companions, 
the sons of the ruling families of Persia, had a most de¬ 
lightful education We do not hear much of their love for 
literature or what we ^ould call school-book work. Their 
education was in companionship with each other and with 
their wise fathers and their friends, in military exercises 
and in sports. Young gentlemen of England have always 
had that sort of education. It was probably best in 
Plantagenet times, when. Indeed, a well trained young 
gentleman was not only very healthy and courageous, but 
he had not much chance of becoming laxy; he had the 
opportunity, denied to the lower classes, of becoming fit to 
lead in warfare, fit to assist in all that then constituted 
the government of his country. But when the positions 
hitherto monopolised by great ecclesiastics became possible 
laymen, if these laymen possessed the necessary Icarn- 
fhg, youths of the higher class began to go to Oxford, and 
In the times of Queen Elizabeth and James there was real 
liberal culture among them such as hod never been before 
and has never been since. To go to the university then 
became fashionable, and remains fashionable with youths 
of our higher classes. 

What IS the nature of the education now given to one of 
these young men? His father, a man o£ consequence In his 
county, perhaps in the legislature, probably experienced in 
public duties, with much knowledge of men, has played with 
him in his infancy, and keeps In touch with him always 
Even from Infancy he has been In contact with the great 
Ml fitne. No book work, no lectures were needed 
in teachljipf^im the manners of his class. He cannot help 
acquiA^he virtues of the aristocrathis personal honour 
is dear to him, he always spebki the truth, he scorns all 
meanness, he respectt the rights of others of his own class, 
and, indeed, of all others in so far aS he understands that 
they have any rights. He shoots well and rides well. For 
some generations back nt has been cleanly in his person, 
and he has been temperate and keeps healthy of body. 
Whatever becomes a (^stort of his class he follows as a 
law. Li^alty to his class and to the bead of It are his creed- 
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On the other side, he is ignorant pf all knowledge thaYlto 
not come to him by actual observation. His syinpatlltfea 
outside hia own class are very limited and conveittlonil. 
His traditions are to the effect that only one man in. n 
hundred takes heartily to school work, to book work, |o 
learning, that the average man of his class does not go 
to Oxford for learning. He goes to finish his edueadoilj 
to meet and make friends with men who are to share with 
him later on in the government of the countrv. Healthy 
as an otter, unflinching os a fighting coc|c, lalthful and 
courageous as a bulldog, clean as a cat, In far moije 
Intimate companionship with men than he ever will 
be again, he admires or makes close friendship with or 
mildly dislikes these equals. His connection with the uni¬ 
versity is small; his college is everything, tutors wero 
create for him. He learns the value of public opinion,; 
he learns that ginger may be hot In the mouth, and yet 
he Is surround^ by such police arrangements that he la 
guarded from ruin even when he is most reckless. Truly 
It Is a wonderful experience, a valuable education, and II 
IS never through book work or lectures, but from actual 
experiment and observation that the average young English 
man ever has or had any kind of education. Darius and 
his young companjons were well fitted to rule, ^ut they 
probably could neither read nor write The average young 
man who leaves Oxford with or without a pass degree 
forrets very soon what book work, what learning, be ever 
had^ and he dislikes reading He has alyrays been laconic 
in speech, and finds a small vocabulary quite large enough 
for hiB needs He has successfully cultivated an appear¬ 
ance of want of vulgar interest in anything, so that warn 
of practice begins to tell upon his powers of observation,, 
and his resourcefulness tends towards that of the ostrich. 
It IS fondly assumed by his tutors that, although he soon 
forgets hiB Latin and Greek, yet his study of these was the 
medium of much mental training; that the study of Euclid 
and logic have given him a logical mind. I cannot deny 
that there may have been some mental training ihrou^b 
Latin, but I assert^it Is, of course, mere assertlon^thal 
It has not been much On the other hand, I assert that 
much harm has been done, for his hereditary prejudices 
again&t all book work, all learning and literature have 
been deepened For the few men of his own class wIh> 
take kindly to literary studies he has a respect not un- 
tinnd with doubt. Between him and the real studpnt not 
of his own class there is a great gulf fixed, like what there 
is between him and clergymen. 

Observe that 1 am not here referring Co the education 
of the real students For them, it Is true in a very limited 
range of subjects, but for them there is the most wonderful 
education ever known ' The^ also make friends /or life, 
they take fire at each other's ideals as only young men can, 
they meet every day the great scholars of their age who 
are also students, and there is always a fine education In 
the mere contact with men worthy of young worship. 
Young men like this need but little teaching; they are fond 
of books and educate themselves. 

it is easy for an outsider (0 overpraise this education, 
because the glamour of the beautiful college life is on all 
his thoughts, he does not at once observe how narrow the 
culture has always been, and how now the examination 
system Is cranmlng it more and more Oxford Is hard, un- 
spintual and Icfolatrous, and the absence of scientific method 
is evident everywhere. Oxford is like a technical school,, 
training these better men for the higher posts lit 
the Church, in the Civil Services. I1I journalism, at the 
Bar, and In boys' schools. And it Is found that these 
successful men have dwarfed imofirlnations and no power to 
think for themselves in any subjects outside their narrow 
professional grooves. The barrister who seems Inmired lb 
the Law Courts Is mute and Inglorious In the Muse of 
Commons, The readers of the hundreds of newepaper 
I Jdsi nlns dsys m 1 gsn s ihcnt uMm on iho iwemlsth mlwneir 
^ ihe eprolM CoHm HsI), London Ic Is n hsU which Lady LodhtarL 

fa«r lister nad her Jfisndi suit'd Tom womm sindsnin nitondlng oitinaf 
siri oibneollsas coDMwhtfs they might hm thntttHnpnnkin hip rttUiqiu 
which chert esn .rssllr be no higW educstioa. It h cutIm thet tUb 
ihoald be Ibe only coflege hnll In Lc^nn, ihni London ^o^d bets woll 
pi^ed wiita niuverslly profaspn nnd leciurn raoms snd IsbomlDiie^ 
Md ihai iha wmlly importsni 0 lieges of resUenoe should he non-oilswnC 
A clW IlM Londw needs such hslls fhr men thnn OsM did wbSh 
Willlnm orDuihsm lad Wslcer de Menoo beau to build. 
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^■Molei of ahT iFicnilfig‘—«■ lllu ona another ai herring*— 
tare awed with their dlaplaj of culture, of depth of thought, 
wf knowledge, and with what Is more aitoundlng tnan 
-Anything.die, an infinitely perfect Oaford poliih. Watch¬ 
ing the performance! of art Oaford man of letters Is like 
^watching a good billiard player or a skilled musician His 
mind is filled with the thoughts of other men, pigeonholed, 
ready for use He thinks those thoughts to be his own, 
and he never takes In the real meaning of the fable of 

Diogenes and the lantern. He does really think for him- 

eelf In that part of his trade which is personal to himself, 
and he has an abundance of all learning except what 

’Odhcerns those natural sciences the applications of which 
are shaking the social and intellectual world He 

Is never grossly unfair to other men who follow the 
rules of the game recognised by Oxford , against men of 
new ideas his struggle oft availeth. In dealing with some 
questions he is a genius towering to the heavens, in others 
he is like that same spirit imprisoned m a little bottle, 
Moled up magically by the mere name of some wise man 
of antiquity 

It is very noticeable that the Oxford man has 
retreated from the renaissance position and has gone 
back to the medinval. He believes In his soul that there 
Is no new thing under the sun, truth is not a thing to be 
dftcovered, it is something already revealed in Hebrew and 
Greek books. Even if a man is doing research It is after 
the poison has entered his system; his individuality has 
been practically destroyed But for the present 1 am 
neglecting these real students. I am confining my attention 
to the average men of caste. These men are educated in 
the Mnse In which Darius and bis friends were educated, 
mtcepCing In this, that Oxford men do not know living 
foreign tongues, whereas the other barbarians did, and 
Oxfc^ men pretend to know something of certain tongues 
that are dead. Every attempt to teach them by actual 
observation, actual experiment, actual trial, actual re- 
March, has succeeded well, every attempt to teach them by 
mere talk, by abstract reasoning, has failed. 

And the world now to be governed la getting more and 
more complex- Man Is utilising the energies of nature in 
‘Choutands of ways unknown to the ancients. Common 
people are all getting educated. Where the ancients 
'wondered and trembled, we understand and give orders to 
nature The average unit of any population was compelled 
to be what we now coll on unskilled labourer, 

Now our labour is becoming more and more skilled Are 
aware that from one ton of coal there is as much energy, 
aV^much actual work, as may be done by forty thousand 
good labourers in a ten hours' day ? Our best steam engines 
utilise only one-tenth of this energy at the present time 
But even now we know that the cose of the most unskilled 
work done by man is one thousand times the cost of the 
aame work wherever It may be done by the best steam 
engines. One fact of this kind properly considered is wbrth 
many long essays about the effect of the engineer in alter¬ 
ing all the character of our civilisation. It is labour that 
is the true standard of wealth. The steam engine has 
Wdded Incalculably to the wealth of the world. We forget 
that man is no longer needed for unskilled labour, so that 
When we use unskilled labour we are using the materials 
which God bos given us In the most Inefficient manner 
possible. Furthermore, It becomes sweated labour, it un¬ 
duly taxes skilled labour. It starves Invention, and It brings 
up oaae, ill-fed families. 

1 do not think that a fact of this kind would have been 
peglected by the philosophers of Greece or the learned men 
of Rome, but when some of us direct attention to it and 
its' neglect by modern philosophers, we are sneered at as 
'Philistines, when we say that the nation which does not 
^y great attention to the practical application of scientific 
Itnbwledge of nature must cease to exist, we are Jeered at. 
Wo are low mechanical persons enacting the part of the 
fat boy in " Pickwick," " I'se gpin' to make your flesh 
creepi " It Is a curioifs kind of culture which scorne the 
iesajpa of history, the study of man in his relation to nature, 
die study of the enormous new forces Vhich are, now affect- 
^e relations of nations to one another. Are you learned 
' ifiiN^ for ever to gloat In secret over your leaimlfig 

Wr fb edit for ever the some GrMk texts, or for ever to spin 
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new metaphysical philoBophies out of your Inner consdeue- 
nesB? 

Are you for ever to labour ovd phrases and dogmas that 
have been endlessly dfscussed by the most acute Intellects 
of all time? If through a practical study of palseontalon 
or biology you could get really to understand the great dle- 
co\ery of Darwin (and you cannot possibly get to under¬ 
stand it from books alone^, you would see that the oldest 
puzales of children and philosophers, from the shepherds 'of 
ancient Idumea to the dons of Oxford, have been solved for 
ever. Have you for one moment any idea of the magnifi¬ 
cent new problems that are now before us, of the wide out¬ 
look on the univerM, the comprehensive grasp of what la 
great and what is little, which is possessed by naturalists? 
hor one man who knows his English literature, who revels 
in Shukespeare, are there not ten In Oxford who scorn 
all liteiature which Is not at least iBoo years old? If you 
must meditate about your thoughts and emotions, why not 
begin with some experimental psychology? Why is there 
so little research of any kind in any subject going on in 
Oxford ? The study of the Greek language through 
Herodotus is called history. The study of the Creek 
language through the early fathers Is call^ theology The 
New Testament is degraded into a Greek text-book. The 
[had and Odyssey are only Creek exercise books The 
clear gushing spring of the desert beloved of Erasmus and 
More is now trampled into dirt by innumerable drome¬ 
daries. U it any wonder that the average healthy young 
Englishman whose common sense has been developM 
through observation and trial should leave Oxford ignorant 
of your sand-ploughing scholastic exercise work? You have 
thought him stupid, and made him believe himself to be 
stupid, when he was onl^ showing his wisdom The 
mental training that he might have nad, that he needs in 
life, that kind of training which his ancient Persian educa¬ 
tion cannot give him, where is it? When he was a very 
young boy you tned to teach him arithmetic for years, a 
cruel exercise. Now he does not know what a decimal 
is; when he borrows money at 5 per cent, per month he 
does not know that he Is paying 60 per cent per annum- 
If you had let him experiment, play at keeping shop, 
actually weigh things in ounces and pounds, or pay for 
them In shillings and pence, if you had let him measure 
things in inches and tenths of an inch, it would have been 
a pleasure for him to learn- If he had spoken French and 
German, and had been encouraged to chatter in thoM langu¬ 
ages, he would not now be so ignorant. If you had encour¬ 
aged him to read stories, if later you had not made all read¬ 
ing a Khool task, 1/ you bad encouraged him to descrlha 
things, to write accounts Of what he had seen; If you khew 
how to te^ch anybody English, the language of his country, 
if you had refrained frqm putting geography aqd history and 
other English subjects all in water-tight school class com¬ 
partments, he would now be fond of reading, he could use 
books, apd he would go on educating himself for the rest 
of hii life. You made him wear his soul out In learning 
off Euclid by heart—why did it not strike you that he ougln 
to draw and mcBsure, weigh and experiment, long bemre 
you tried tb gfve him abstract reasonlhg of any kind? 
How Is a bqy,to reason about things unknown to him? 
In the nursery'he got mental training through everything 
hp saw, everything lie tiutched Oxford took charge of 
him sqholastlcally at the age of seven, and from that time 
onwai;da his higher mental powers ceased to grow His 
mental ^glpnient suggests tne item for bread In Falstaff'a 
famous ta^rn account 

And he beconles a ruler of this great nation, his duty 
during war and peace being that of a scientific adminis¬ 
trator Times of actual war are few and short; m those 
times the people and propArt^ of unprepared nations are 
destroyed with a rapidity never known In the past In all 
old times England was unprepared for war, but this did 
not then so much matter; in future the nation that has not 
prepared during peace fbr possible war, by the expreise 01 
the highest scientific faculty, will certainly be destroyed 

I am afraid that Von Bfollke would have laughed at the 
kind of education of Darius and his friends being regarded 
B9 sufficient In theM nodern days. Also the war between 
natiohs Is quite interne tn times of peacr The rulers of 
nations liave to takj care that their lows do not destroy 
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Induitriet, that they develop the ri^ht eort of education 
of the people; that the people ehall be m educated ai (0 
become reeourcefulp full of mitUtlve and invention, capable 
of learning' from expenendb, people of character Again, if 
our rulrri let a fashion of gibing at eclentlfic things, at 
technical education, for example, through ignorance, it is 
jiot unimportant to know that the complete loss of trades 
like the coal tar industries may be more serioue evils than 
the lots of several campaigns in war u^ to be. If the 
Prime Minister, or any other minister, gives an important 
post to a non-scientlfic man, it may not be harmful, but 
aometlmes it may be very harmful indeed, It may lead to 
the appointment of many unscientific men or the disgrace 
of the scientific men already engaged In some department 
where science Is all important But the evil Is very much 
more far reaching than one can describe In words. Want 
ol science in the rulers means neglect of scientific education 
and method throughout the whole country. 

For your man of caste Is an Oxford man, and as a ruler 
of his country he regulates all sorts of courses of instruction 
and examinations for the army, the navy, the Civil Service, 
the Indian Civil, the Colonial, and all sorts of other services, 
and he takes care that all these shall be on Oxford lines 
7 he higher permanent offlclals are chosen by Oxford 
standards. The members of scientific committees appointed 
to assist Government departments are chosen by Oxford 
standards Do educational experts suggest reforms In 
education, it is Oxford that determines whether the re¬ 
form IS received sympathetically or otherwise Probably 
nowhere is the influence of Oxford felt more than in the 
primary schools of the country. 

1 know you are proud that Oxford should have so great 
an influence, and 1 do not suppose you will pay any atten¬ 
tion when 1 suggest that it may lead to national misfortune. 
If Oxford scholars were merely like so many monks in 
their monastery, living the lives, following the studies 
which they love, 1 would say nothing. The revenues so 
used up are, I think, of no great importance to the country, 
and busy men elsewhere can only he benefited in knowing 
that there are these lovely lamaseries where men are living 
In serene air apart from ilie struggles of the world, living 
what they think to be the higher Iclnd of life, that of the 
amateur copying the lives of the scholars of Constantinople 
before they were Sb mercifully scattered in 145J, copying 
the meditative ways of the divines and henniis of the fourth 
and fifth centurfes 

But the Oxford hermit is also a ruler of an empire in 
the twentieth century Edward the Confessor was a saint, 
but some of us think that he was not a very wise ruler of 
England Louis XVI, too, was an amiable man. Ihe 
downfall of nations has generally come from the too great 
power of some quite amiable amateur persons or corpor¬ 
ations. It Is mainly through her too great influence on the 
ruling families of England that 1 consider Oxford to be 
dangerous. 

What, then, is it that we want? We affirm that all so 
good as the development of the faculties of the average 
wford man may it might be enormously increased. 
He learns by obwvatlon and experiment, he and his fore¬ 
fathers have never learnt anything otherwise. Why not, 
then, Increase for him these chances of observation and 
trial? Frankly confess that to develop his reasoning facul¬ 
ties through mere repetition of the text of Simpson's Euclid 
li an absurdity, that he cannot at all take in abstract 
reflonlng; that the academic methods of teaching mathe- 
'maticB and Its applications are what we all know them to 
be, encre frauds Some of our Chancellors of the Ex¬ 
chequer are kTOwn to have been Igftorant of arithmetic. 
There hre fine jokes—jokes understood even by board school 
childr^^told about Foreign and War Ministers of England 
who Wtre quite Ignorant of geography. " Bless my soul, 
you don't say ao-^ctually Cape Breton Is an island— 
actually I must go to the King at once and tell him that 
our great azpeditioit has been sent to an Island I ” 

These are no longer jokee to me; 1 merely feel that It 
is estraordinary that a man can have been so educated as 
to be a good debatev, to be able to moke a fine speech, that 
ho may nave taken a degree at Oxford, that he may have 
passed aasmlnatums in classics, philosophy and maffae- 
mai^cai and yet be exceedingly l^oranf, fllogfcafi unecien- 
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tific, and unable to do easy computation^ Some of m aaf 
that It Is only through the expOTlmental study of natural 
science, and not at ell through the classics, that the bra^i 
of the average Englishman can be educated on that llf|a 
which is never educated at the present time We say that 
he Is never taught English, yet history and English litera¬ 
ture are finer mediums for his education than ancient 
classics We say that if when younr he was taught to bo 
fond of reading English—and every cnlld may be made foB4 
of reading—later on he would be able, and very wnUpg, to- 
use books, and that a man who Is fond of reading and ie- 
able to use books keeps educating himself all fa Is life long- 
But books alone at Oxford are not enough They are 
wise the men who think that lectures and books alone, aml 
observing lecture-table experiments, can give men an 
acquaintance with the ffreat discoveries m natural know- 
ledn which are revolutionising the world. 

Do you know the ballad about the Count Arnaldos wh<s 
envied the old helmsman hia weird and wondrous powers ?i 


" Would'Et thou, thui thu helnuumu oniwued, 

Laun chfl MCiwt of th« lea, 

Only lb M ikm brave iii dai^n , 

Cumprebend ill isytiery 

1 know there are many men in Oxford who tjiink, Ukp 
the wistful Coqnt, that they can get all things easily or 
from mere reading But, in truth, to read Tbe Origin 
of Species," or treatises on geology or astronomy of 
physics or chemistry is a misleading performance unleqp 
the reader brings to the study (hat kind of mind wh^ch haip 
been developed already by his own observation and bis ow^ 
experiment My classical friends laugh %t me when J say 
that I know much Greek literature through translatioqq,. 
and yet they pretend to be able to weigh scientific ar^- 
menta without having made any practical study of scienccp 
At all events I know my defects. I know that although a 
translation may give me in every particular the meaning of 
a Greek author, it cannot give me the music of the old 
language; the reasoning and facts are mine, but not thp 
emotion And when my classical friends My that they can 
weigh scientific arguments I laugh, for thera are parts of 
those arguments as much beyond their comprehension aa 
scientific evidence is beyond the comprehension of a Chancery 
Court. Who can compete with a barrister in reading, In 
extracting the meaning of a written document? and yejt 
harnaters fad utterly in getting scientific knowledge from 
books 

Besides the aristocratic undergraduates you have a larger 
number of middle class men at Oxford who will succeed 
their fathers in the management, not merely of lan^ 
estates, but of much more valuable estates m the dlstcOfa* 
tlon and manufacture of things. The education of these men 
from infancy has been on the same lines as that of their 
superiors, but it has been much more artificial, and remplna 
much less thorough to the end of the Oxford course There 
IB, however, the same contempt for books, for learning, and 
the same absence, not merely of knowledge of natural 
science, but of those scientific habits of thought and methods 
of approaching problems which experimental research tends 
to pf^uce. They are proud of being Oxford men, and are 
*^60 more strongly imbued than the others with Oxford utili¬ 
tarian prejudices. They have studied mathemaiics—mathe¬ 
matics IB useless in business. Natural science was said to bp- 
taught at Oxford, and no man seemed one bit the better 
for having studied it—natural science is useless In business. 
These men become the owners of factories the spirit of which 
ought to be scientific f esearch; the competing factories i|k 
I Germany, France and America are run by men of scien¬ 
tific method, and our men discouran reform in avery 
possible way. The rule of thumb of their fathers and gran^ 
fathers Is good enough for them. Their factories ore so- 
badly arranged that the works cost of any manufacture l» 
twice what it ought to be, and the time taken it twice aa- 
great. They take eagerly to all sorts of quack remedies* 
for bod trade; they are easy victims to fraudulent persons 
These are Ihe men who aiscourage all education In thw 
people employed by them, managers, foremen, and work¬ 
men. They are what 1 call unskilled workmen, tf^t Is, 
unskilled owners of works, and it Is Oxford which Is 
, blame for their unskllfulnesa. It is astounding how quidily 
the thriving businesses of the fathers are oecayiiig, hcNF 
qi^ckly unskilled ownere of works are being elfminat^b 
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lMit thM u a new crop of them every year. The want of 
education of these men la very harmful to the country, and 
ffualey, Lockyer, Armatronff, Ayrton, Ma^nua, and other 
educatlMnl eaperts have written at freat length upon the 
subject over and over again. If 1 thought that the ea- 
pceaaion technical educatwn were understood at Oxford, 1 
might, perhaps, try to ventilate this part of my subject, 
hut It la quite misunderstood, and as these writers have 
failed to make any Impression 1 think it better to let it 
alone 

Fifty years ago the Prince Consort started many good 
things agoing, and probably the most Important was the 
Science and Art Department, the science classes of which 
under Sir John Donnelly forty years ago, greatly developed 
by Sir William Abney since, have given a better education 
in natural science to hundreds of thousands of poor boys 
than Oxford gives even now. 1 feel sure that it 19 this 
that haa saved our Industries from the jealous, hungry, per« 
siBtent Bcienilfic foreigner Wherever there is an owner of 
works' whose common, sense triumphs over his defective 
education, he gives a free hand to a manager who has been 
taught in these classes or in one of the technical colleges 
now springing up These technical colleges are the natural 
outcome of STr John Donnelly's work. 1 am glad to think 
that their metlu^s are far removed from the soul-destroying 
methods of Germany, they are gradually becoming more 
o,nd more perfect as Dntish institutions. They illustrate the 
British experimental method of tackling an important 
problem. The one bar to their success is that the boys 
from all the schools of this country, primary and secondary, 
but particularly from those schools which are more Immedi- 
atelj^ under Oxford influence, are quite unfitted by 
their school training to benefit by technical college teach¬ 
ing. The time of the professors and instructors is greatly 
wasted In correcting evils that are due to the schools I 
•think on the whole, however, that middle class England is 
-slowly waking up to the importance of education. Every 
kind of education she has seen in the past has seemed to 
her not worth striving for, and her sleep has been very 
■sound and very prolonged. But a kind oi education Is now 
being exhibited to her which seems as if it might give a fine 
■sort of mental training, and as soon as middle class England 
sees this matter clearly as a thing worth having, the rule of 
old Oxford over many of our sch^s will cease. For Oxford 
has not merely induced neglect of science, she has been its 
active enemy pretending friendship What schoolmaster 
from Oxford is there who does not see his existence 
threatened by science? Consequently, middle class England 
hoM been paying large premiums with its sons and yet see¬ 
ing them fail to obtain employment, whereas board school 
boys are successful enough in reaching lucrative positions, 
although they have paid no premiums, and have been earn¬ 
ing wages all their lives. 

It Is not the schoolmasters, It Is^the engineers who have 
been educating England. The engineer Is always thinking 
of utility, of the value of time, of the fact that a man has 
only one life In which to do what good it is possible for him 
to do. So he reads novels and poetry and history, he enjoys 
painting and music; he travels and sees other people, other 
-nations and their monuments Ho cultivates and exercises 
the whole of his mental and emof-lonal machinery so that 
he may become more perfect as a student ol what Goethe 
called the living mantle of God " 

Everybody speaks of how the engineer has created what 
1 s calM modern civilisation, has giveq luxuries of all kinds 
to the poorest people, has provided engines to do all the 
slavf labour of the world, has given leisure and freedom 
froiq drudgery, and chances of refinement and high thought 
nigh emotion to thousands Instead of units But few 
teem to m that the engineer li educating the imagination 
and poetic faculty of England, Every unit of the popula^i 
t|on Is burning familiar with sclentlflc Ideas, for he can 
hardly take a step without becoming acquainted with 
romantic aleam enmnes and electromotoro, with telegrofdii 
Md Maphonei and steamshipa, with drainage and water- 
yrbffct, with railways, electric tramways and motor- 
Qvery shop window Is filled % with the products of 
4s|riiiaoring enterprise. It Is getting to be rath^ dlfflculc 
fpr pec^e to have any belief In evB epiritt and witchcraft, 
4tod this Is (Mtobly the moot enermous Intellectual stride 
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that the great body of the human race has ever made in any 
half-century. It has'been made in spite of the persistent 
opposition of Oxford. 

It IS due to Oxford that the interest taken in natural 
science by the richer classes, by men of expensive education, 
does not seem to be much greater now than it was thirty 
years ago. Some of them are called scientific If they go 
to hear lectures Illustrated with fireworks, or if they 
assume as their eyes glance aver a quasi-scientific article 
in a magazine that they are taking an interest In science. 
But among the less rich classes, the people who work with 
their brains, there is an interest now in science which is 
increasing in amount by the compound interest law This 
new interest is recognised in the fine idea of Sir Norman 
Lockyer, 90 well talked about this summer, to form a great 
Briti^ Guild of Science the members of which might in¬ 
clude almost every adult man or woman of brains in our 
Empire His object is to organise the eflorts now being 
made everywhere to interest people in science, to develop 
education in scientific method in every school in the country. 
1 fed sure that this Guild wjJ] some time be formed success¬ 
fully, and that it will do enormous service to the world. 
Its being successful in our own time depends mainly, I 
think, on the energy and persistence of Sir Norman Lockyer 
himself, and he certainly is an energetic man. May I ask 
if Oxford means, in her place of fancied security, merely to 
look on at great scientific movements? Or may it even bo 
that she will use her autocratic authority to put all thess 
movements down? Will she, m her pride, champion 
another lost cause? Or has she a sufficient number of 
young able men rich in the sort of enthusiasm possessed 
by WiUiani of Waynflete or William of Wykeham, by the 
pupils of Grocyn who did not lecture 1.0 Erasmus, or of Colet, 
the Dean of Eastminster. Just (hmk pf It you Oxford men, 
you who have entered on such an enormous heritage, you 
who have been supposed to stand for centuries at the head of 
the intellect of England Are you now going to atand 
aside or are you going to oppose the greatest Intellectual 
movement that has ever taken place in this world—or are 
you going to take your natural places m the foremost filee 
of tlme^ 

If Oxford taught science through a student's own re¬ 
search, if Oxford gave a broad general culture suitable for 
all sorts of men of all sorts of minds, there Is hardly any 
middle class man in England who would not be glad to 
send his son to Oxford Even now the prestige of Oxford 
and the social advantages that it offers overwelgh In the 
mind of many a parent all the intellectual disadvantages. 

A man must be very impudent or very bold, or he must 
have much of the martyr In him, to criticise corporations 
like those which exist in Oxford. He must feel his cause 
to be Infinitely right, because Oxford men have always been 
famous for their command of rhetorical weapons. There 
is hardly a man worthy the name of scholar in Oxford 
who has not a better command of such weapons than I 
ll'ink of the time when Oxford hod fallen from her high 
estate in si^holarship, so that Boyle and Atterbury had the 
same sort of ignorance of Greek which Oxford men now 
have of natural science, yet were these impostors so clever 
that they set all the world laughing at Bentley, the greatest 
scholar of a hundred yean. Am 1 to be the fresh victim 
of the Bull of Phalaris? 

Call U impudence if you please, but Oxford ought to be 
told what some outsiders think in this matter She ^at 
represents all that is best In hmgland, does indeed in some 
respects represent what is worst. Every young Oxford man 
is like a knight who sees only how beauEiful Is the lady 
whose colour he wears, and he fornts that the lovely body 
does not always cover the soul of Una; sometimes it hides 
thi evil witch Duessa. 

I do not address average nen. I speak to those clever 
young men whose names are known now only in 
Oxford, whose names will In the future be carried 
on trumpet blasts over the world and for long ^Ime to come. 
Surely you aim at the sludv of those great eternal truths 
about man and nature which are hidden from the common 
view by prejudices; and surely you know that Oxford pre¬ 
judices, however consoling they may be to your eelf^reipect, 
however oecure thej keep you noW from advene criticism, 
ore after |pll mere formulas and of only llmltiti oppllcotlon, 
both In elms and plaqo- 
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You will lay that I alio have my prejudice!, which urge 
ma to Bik it ypu with for ever to look at man and nature 
tkroufh Greek tpcctaclea. Well, I certainly cannot wonhip 
at Greek phrines. If Jowett’i translation !■ the real Plato 
I can aee none of the infinite depth of thoug'ht that my 
frlendi rave about; he seems to me pretentious and shallow , 
and when Aristotle speaks about things of which I happen 
to have some special knowledge, he seems to me so un- 
sqlentlAc as to be maudlin. Macaulay somewhere says that 
the account by Thucydides of the retreat of the Athenians 
from Syracuse is the most afTectlng episode in history. 
Well, 1 have a great respect for Macaulay, and I have trl^ 
to cultivate a love for the people of the city of the Violet 
Crown, but I know aome crlmaon patches of Macaulay's 
own which seem to me to be to Thucydides what Swinburne 
fs to Shenstono What 11 a fair man to aay when he hears 
his friends talk of the greatness of Sophocles and Euripides 
and Aristophanes In the original, If he knows that these 
friends never read Shakespeare or Jane Austen or Gold¬ 
smith or Dickens? I feel ungrateful as I speak, for 1 have 
enjoyed the reading of Bohn's " Odyss^" and many 
another translation from the ancients as much as snything 
modern, ket 1 cannot help acknowledging a suspicion that 
this worship of Greek is like one's fondness for the rhymes, 
often rubbishy rhymes, that associate themselves with our 
Infancy and boyhood, or like Johnson's belief that hli wife 
was amiable and beautiful. Have 1, therefore, prejudices 
against Greek which prevent my s^ng things from an 
Oxford point of view? 1 think not Ac all events 1 can 
respect it, for 1 know that the other point of view has been 
held by some of the greatest Englishmen, and this alone 
is sufficient to give mo diffidence. But whatever diffidence 
a man may feel In the expression of his opinion, he Is some¬ 
times compelled to put It aside. Not once, but many times 
In preparing this address upon Iceland and its snakes have 
1 felt how stupid I was to undertake it, but It was too late 
to withdraw 

Y<hi will say that 1, a man of little culture, am very 
poorly qualified to speak of reform to cultured Oxford men. 
Do you think that Jonah was particularly cultured 
when he was called upon to urge reform upon the rich, the 
Intellertual, the high descended people of Nineveh? I 
do hoc speak to conscious Oxford It is something 
altogether subconscious in a human being or in an Insti¬ 
tution to which we really speak when we expect reform 
ft is to subconscious Oxford that 1 speak, that dumb un¬ 
conscious soul which has, on the whole, guided her rightly 
through the centuries in spite of all the visible long-con¬ 
tinued erupticNis of the flesh. Many colleges have for gener¬ 
ations In the past been given up to eating and drinking and 
sensuality in general Jealous quarrelling has ruled in her 
common rooms. Poor thin scholarship has often had un¬ 
worthy victory But the heart of England ii beating In 
Oxford, and on the whole it is a very sound heart. 

Now It seems to me—a rank outsider—that Oxford is 
cuneu among universities in one very Important particular 
There has in the past been only one kind of real study here. 
Whatever was studied in Athens or Alexandria to the end 
of the second century a d., that has been open to you, that 
has been a medium of mental training. But those subjects 
in which Germany has made her mark, theology, law, 
history, Bible criticism and others, these are denM you. 

Who was it who first pointed out how En|^and differs 
from France in one im^rtant particular? The French 
Raivolution has made such a complete severance of the 
modern from the old French system Chat a French philo¬ 
sopher can discuss French history as If it were of another 
planet. W'hen he speaks of the old provincial Parliaments 
or the edicts of St Louis, his prejudices and Interests Inter¬ 
fere in no way with his reasoning. When he discussea the 
present Copoc^at or the Coup d'£tat of Napoleon, he makes 
no refeiince to the times of Philip Augustus or Louis XIV, 
But In England It Is quite different When the lunacy 
regency in the time of George 111, was being discussed in 
Parliament, all the precedents long before the time of 
Henry VI., even back to the time ol Edward II., had the 
foTM of legal documents The Parliament and ministers 
of Charles I. both appealed to English history, and both 
iound support for their vpry divergent viewa, and so English 
hlalpry hoa to be read and written with the bias of m<3ern 
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political party spirit. In the same way the student caanoi 
Couch the questions of theology or law without ooDfIder-j 
Ing them as party questions. A subject which only 
approached by a student with prejudices evoked by the porte, 
politics of his own day is distinctly not a subject throUgB 
which university culture li possible; 1 mean that it cannob 
be studied scientifically. Theology presently becomes mere 
dogma, and degenerates into credufity as the glory of the 
church IB more important than truth. Thus It is that the 
sciemific students at Oxford have confined themselves to 
the study of eight or nine old books. Never, perhaps, hoe 
there been so wonderful a phenomenon as this, the cleverest 
men of a nation devoting themselves for centuries to one 
narrow stream 6f erudition, making Greek literature and 
Greek philosophy phosphoresce in the most brilliant 
manner But it Is too narrow, this stream, and the laws 
of the game are too technical, too artificial Consequently, 
every now and again something like the fidgets, the desire 
for something real to think aimt, seizes upon the Oxford 
community: it throws itself Into politics or tractarian move¬ 
ments, it is strongly conservative or strongly liberal, It is 
high or broad or low, and, after a splendid display of energy, 
the fever works Itself out, and there Is a gradual return 
to the older learning after a time of unintellectual laziness. 
In these times of fever, as In the time of the Tracts, real 
study falls to its lowest ebb, because truth of any kind has 
ceased to be an object of worship If 1 am right, then it 
is the leanness of the studies which are really scientific 
which causes these great alternations, these periods of de¬ 
gradation, these times of easy conscience when that freedom 
which Is the glory of Oxford degenerates Into licence. You 
know quite well that there must be such degeneration un¬ 
less men have healthy, delightful work to do, and there la 
a healthy public opinion to be feared or welcomed. 

Such attacks os those on the fair-minded Gibbon and ex¬ 
amples such as that of the very much prejudiced Froude 
show how difficult it is for any Englishman to nuke 
a scientific study of English history, or English law* or 
English, or, Indeed, any kind of Christian thOology. 
Indeed, In the study of mental and moral philosophy of the 
a pfiort kind, accoi^lng to any school from that of Skierates 
to that of Kaot, it is difficult for an Englishman to keep 
clear of dogmatic theology and partisanship. 

But the great world of natural science remains, the region 
In which no attention whatsoever need be paid to sacred 
books, to dogma, to authority, the region In which the 
mind feels no fetters, where no kind of individuality Is a 
crime, a world of promise in which the first pioneers have 
already in a short time found great stores of wealth on the 
mere surface of the ground, a world which seems Infinite in 
its possibilities. It Is only In this free atmosphere that the 
mental constitution will become healthy enough to be able 
to combat prejudice and the dogmatic microbe. Talk ne 
more of man as If he were apart from nature The mind, 
the consciousness, the nul of man and all hli emotions 
are natural and to be studied by the deductive and experi¬ 
mental and inductive methods used by us in all parts of 
natural philosophy. Give up this mere absorption of other 
men's Ideas, whether In old classics or in quarterly and 
monthly reviews, this collecting of ready-made opinions on 
all subjects whatsoever. Are you for ever to hang to the 
apron strings of the ancients? Is your manhood worth so 
little that you cannot exist without worshipping men who 
were creatures like yourselves? You speak of the reason 
of man as if it were an omnipotent thing. We apeak of 
the spirit of God in man brooding over phenomena which 
seem chaotic until new light is evolved and you actually 
think that we are beggars living upon scraps of wisdom 
dropped from your tables. When you insist upon your 
classical tests you spoil our whole scheme of study, and 3m 
ore merely acting as brigands, you are onlv twng tnof 
sort of advantage which all mean people take when they 
have official positions. 

It Is not learning that is Important. A univenlty 
Is to create men, men of original thought, men of 
character, men of resource, men fond of reading. 
And you men Of the university ^as distinct from the 
oolloget—If you really can invent some eaaminatioti whld^ 
will select the men of thought, do so, and use lti bu^ 
for my part T do not think tMs builnesa of selectloil one fot 
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of maohlnery that evar yet wai invented There 
!■'liocr much of the iudlcroiiineu' of Teufelsdrdch'e iron 
Idng about aU schenrea of anamination that ever 1 have 
Ibnowrt, and there li loo mudh of the draper'! aisiitant 
ai^le irf work about jour boardi and committees If you 
hAve any really Important piece of work to do, give it to 
aotne one man to do, and ask people to discuss It at a public 
meeting; but this committee kind of pretence of work Is 
getting to be ridiculous. You are certainly wasting the 
ttme of the few good men and giving easy consciences to 
all the other meA who attend these boards 

I hold a brief for the average man usually said to be 
Stupid, and yet 1 have been speAing of scholars, the rulers 
of the university, the men to whom younger men look up 
with worship. TI1U Is because there can to no real teach¬ 
ing unlesB aome of these higher men are really great 
students themselves Never did men have as good a 
chance of education for themselves as the fellows of the 
rich Oxford colleges; never had men such a chance of 
merely marking time and pretending to educate themselves 

About seventy years ago teaching began to become the 
very valuable monopoly of the college tutors. This could 
hurt, but could not destroy, the effect of college life in 
producing liberal culture The college don ceasd to be a 
student, he tried to teach many different subjects much in the 
style of the fourth form master in schools, he prepared men 
for Responslons, which is really a sort of belated matricula¬ 
tion examination , clever men may still pay him fees, but for 
them there Is only harm In attending me classes HeAce 
It Is that for thirty years you have been returning to the 
ancient practice, and the number of university professors, 
of lecture halls and laboratories is slowly growing Surely 
this is the direction of true reform Is it not possible to 
get each rich college to establish two or three great schools 
in which only two or three subjects may be studied by 
men through their own research, commanded by men of 
the highest talent and Initiative, who are free to teach as 
they ^ease and to examine as they please? But what 
chance is there of this or any reform? We have reached 
a lime when the good men are discouraged and the bad men 
are triumphant. The powers of Arlmanes set themselves 
against the powers of Oromasdes, disputing reform^ and 
there have been many signs during the labt fifteen years 
that th^ powers of darkness, those opposed to science, have 
organisca themselves more scientifically than the powers 
of light. They have determined that in the future no change 
shall be made In the character of Oxford studies.* They 
do their best to make past reforms operative only for evil 
As for the reformers, their conception of a university la of 
one in which there are so many literary and scientific sub- 
fecta taught that every Student can obtain, through the 
«tudy of few or many of them, the most perfect training of 
which his mind is capable Some of us have the belief that 
the average mind is capable, by training, of becoming 
Immeaaurably richer than even a few exceptionally great 
minds have ever been. 

By the study of a subject 1 mean not merely listening to 
lectures, not merely using books, not merely a atudent's 
idwii research, or discussion with other men whose courses 
of study may be the same or not the same, but all this and 
itiuch more, the most important after research being the 
ironhlpful study of great men whom the student Is 
privileged to meet and possibly to work with. I mean 
^BO that a youth ought to have had a previous training 
fitting him tor university study There are few boys who 
might not be well trained at the age of fifteen, In my 
o^lon ninety per cent, of Oxford undergraduates are at 
pumt qulfe unfit for any kind of university study 
*^now come to a question In which I stand alone, and I 
^eg your patience My best friends seem unable to criticise 
for they Arid It Impossible to get to my point of view 
What ought to be the nature of the matriculation examin¬ 
ation? 1 with I had baff an hoUr in which to try to oon- 

4 Tbreoahnul thli addrw my hwds havs bwn riwi w ilmi I euy m 
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vince you that its sole object is to test whether a atudeht 
IB likely to benefit by any of the university courses of study. 
Surely this was the mediaeval idea-, the one compulsorjr 
subject was Latin, because all the literature known to 
student! and ^ teachers was in Latin, all lectures were de¬ 
livered in Latin; all teaching vas In Latin. Consequentlv, 
In some Oxford collegea a man was fined If he spoke In 
any other tongue Surely it was a good time when all 
learned men In the world spoke the same language. ThhfT 
came the time when there was still no English literature, 
and not only was the best literature in Greek, but Greek 
was the only approach to natural knowledge, so Greek 
also was compulsory, and so It has remained to this day— 
to this day, when English literature is of greater worth 
than any ancient or, indeed, any other* modern literature, 
when all teaching, all leLtures are given in English, and 
when our English knowledge of natural science is not only 
Infinitely greater than anything possessed by the ancients, 
but It enables us to say that*the ancients were hopelessly 
wrong, when nobody except the olheial university orator 
or some traveller ignorant of the language of a fotelgn 
country speaks Latih, and speaks rather the Latin of 
Stratford-atte-Bow than the Latin of Rome I Three 
hundred years ago Che rule was reasonable and necessary, 
but to insist on its observance now, when it is stupid and 
unnecessary, seems to me quite unscientific * 

1 would therefore make a knowledge of Latin or of Greek 
compulsory only on studeitts of certain subjects, and the 
professor ought to impose the condition, not the university 
Again, students of certain other subjects ought to be sup¬ 
posed to know one or more modetn foreign languages, 
and, indeed, it seems to me that the profesBor in each 
subject has a right to insist, if he pleases, on hih students 
having certaiA special knowledge before they enter on the 
study with him. I would give him this right becaule 1 
want him to have perfect freedom But to enter the uni- 
versitv, merely to matriculate, aurely the compulsory sub¬ 
jects ought to be as few as possible .*lt seems to me chat 
the most important thing Is that every skidenc should have 
had an early education through his own lBnf|[uage, English, 
should be able to write an account in English of anything 
he had seen; should have some acquaintance with what are 
called English subjects, such as geography and history and 
the principles of natural science, and the power to make 
simple compulations. All the teaching is to be in EAgliih, 
all his companions speak English , there are good English 
books on all subjects, there are English translations of all 
the good books that have been vtrltten in fotelgn languages. 

I am afraid that no Oxford man can understand the 


following statement, which 1 make as a man of some ex¬ 
perience, speaking with a full sense of responsibility. So 
abominable do I think compulsoty Latin or Greek, or French 
or German, that 1 believe a board school to be a much 
better school than any other for a boy If ha is fitting* him¬ 
self for any profession in which applied science Is important. 

I can understand why Tom Sawyer and his friends, when 
they started their gang of robbers, Initiated them through 
passwords and a ntuaU That was for side ” The gang 
did not consist of pirates or robbers, they were innoceqt 
young boys, jnd their passwords and ritual were the 
essence of the romance of the thing. This compulsory Latin 
and Greek for the average youth at Oxford seems to me 
merely grown up Tom Sawyerism, and It is allied m obvious 
ways 10 the worship of munibo-juinbb It used to be 
that the use of fur on clothe.s was reserved for the higher 
classes At another time geiulemen only were allowed to 
wear sWords In China and Japan certain buttons and 
coloured dresses Indicated certain rdnk Ih our own time 
there are fashions of slang which distinguish the smart set 
of society. The survival ot Latin and Greek as com¬ 
pulsory subjects la very much the same sort of thing. U 

i Ii isvervInferHiini to me lo neto itmt on iHc my day whoa I wrau 
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hM no more lo do with educetlon then the two hind buttons 
on our conti or the wige of our judges have to do with 
copiitoaienee. These three kinds of school training—In 
one’s own language and literature, In the principles of 
natural science, In common-sense computation—are absent 
from all public schools at the present time; it heems mere 
Impudence In me to make tl|eni the only compulsory forms 
of training for men who are to enter a university^ Until 
this la done, I think that most of the endowment ^ science 
KholarshIpB Is quite wasted 

1 agreed to give this address because I knew that Sir 
Norman Lockyer Intended in his British Association address 
tp propose a very large Government endowment of the uni¬ 
versities At first sight his suggestion that 34 millions of 
pounds should be devoted to this purpose seem^ ridiculous, 
out careful study has brought many thoughtful business | 
men round to the idea^ it is not utopian, it has actually a 
gc^i'chdlfcp of being earned out. I 

JmUIiWi as many of my friends sec, that the one thing 
wWtoinBy wreck the project is the reputation of Oxford, 
Our rulers who have to grant the money know of universl- , 
ties only through their luowledge of Oxford It is hardly ‘ 
passible for them to understand what we mean by a true 
university, which would give to every student real breadth 
of culture, real mental training They may be brought to 
aee it if Okford men are in earnest in trying to develop 
Oxford on scientific as opposed to unscientific and Ill- 
regulated lines, jf the powers of light organise themselves 
OB scientifically as the powers of darkness are organised. 
But there are certain intellectual movements going on in 
our nation which may force our rulers to grant the money; 
Oxford seems to know little about them and to care less, 
they seem to her to be merely a new untying of the bags 
of ASolus, It IB my belief that if Oxford knew more about 
them she would build an altar to the goddess of t'ear and 
offer sacrffices upon it, yea, burnt offerings of some of her 
beat-loved possessions. 

Oxford has a well earned prestige and still attracts all 
young men of Intellect, but these new intellectual forces may 
quite quickly destroy the reputation which has been built 
up during centuries For example, we have a new kind 
or secondary school, of which some five hundred have been 
establlahed all over the country in the last few years 1 
myself think the science schools, scheduled as A schools, 
to be much the best of them, but the most numerous of 
them are the B schools. In which there is some natural 
science taught through boys' own research, but the time 
devoted to it is not much more than what is sufficient to 
enable ua' to uy that in these schools boys are greatly 
emancipated from the old Oxford limitations. These 
schools before their emancipation sent many a fine scholar 
and mathematician to Oxford and Cambridge. They still 
rank below the great public schools. What is aimed at is 
an education which may suit any kind of boy, a real liberal 
education such ns the older schools know nothing of It 
IB even hoped that shortly somebody in one of these schools 
will discover how English may be taught to English boys. 
All these, like the scince schools, are due to the work of 
Sir William Abney Now the boys of these schools, when 
they leave, wish to complete their education on the lines 
on which they have been working so far, are these ex¬ 
ceptionally able studenie to be told that Oxford cannot 
complete that education? Few people seem to be aware 
chat the growth of these schools Indicates a great revolu¬ 
tion ; anybody who notes their rapid growth must feel sure 
that In a few years no secondary schools, except a few of 
the public schools, will continue to work under Oxford 
traditions. It ought to be noticed that unless boys in 
future are prepared on these new lines. It Is not worth their 
while to enter Woolwich or Sandhurst, or the Admiralty 
colieges,^ause they wUI not be able to follow the higher 
instruction there given, and muat drop out of the race for 
commlstkma. It Is evident chat the days of neclal army 
and other claases In achools are numbered. If Oxford by 
holding aloof from this movement ceases to Influence the 
majorUy of the secondary achools, It will lose Its influence 
ov^ a great body of paopfe of the middle efass. 

■ mentlonad another great movement from 

** holding aloof, the movement for technical 
oAKatMfi the basis of which Is the sort of stu^ly trifled 
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with, feared, and hated at Oxford, natural sdence- tt Kan 
Bpread from the very lower classes to the* lodter InMdId 
clasias, and better and better buildings and apparatuti tfid 
better paid teachers indicate the higher and higher social 
position of the pupils of the technical schools. A fqir 
Oxford men have greatly helped In starting both of tbw 
great movements, and Oxfoiit as a whole, If she cared^^ 
might be in a position to take a leading part In them. ShO 
has an influence now due to the eaally interpreted fact that 
Oxford men occupy many of the higher posti connected 
with both of them 

It is not only that Oxford keeps aloof from technical 
education, but she keeps aloof from the very much greater 
thing of which this movement is only a symptom, namely, 
the phenomenon that trade and manufacture are no longer 
left to themselves as they used to be; they are being 
organised on scientific lines in all countries. She has alwaya 
ostentatiously held herself aloof from manufactures and 
commerce It is almost incomprehensible that a unlversitv 
aiming at breadth of culture should scorn those things whlcrt 
keep England In her high position, give value to the real 
estate on which Oxford's own revenues depend, and 
differentiate Oxford from Beyrout 1 feel sure that thia 
attitude ought to be quite carefully veiled if Oxford is to 
have such a share in the 34 millions as her prestige would 
otherwise warrant her demanding 

The truest stories about man are the fairy stories; they 
are true of all times, of all races of men, and the truest 
fairy story Is that which tells how men who look back and 
not forward are turned into lumps of rock or pillars of salt. 

I want the forces of light at Oxford to organise them¬ 
selves to teach Oxford how she may become worthy to 
maintain the reputation which she earned so well in the 
past Her great glory Is nol in hrr defence of lost causes' 
a4 many men think. Was the movement started by Roger 
Bacon a bad cause? Is It a lost cause? Has the movement 
started by Grocyn and Colet become a lost cause? Has- 
the movement started by those Oxford men who founded 
the Ro>al Society become a lost cause? Are the names of 
Wyrliffe and Wesley forgotten? Have the reforms started 
by Stanley, Jowett and Pattison in our own times become 
lost causes^ Not yeti The Influence of Oxford over in¬ 
tellectual England used to be supreme. It is still enormous ; 
it rests with the young Oxford men of the present day 
who know something of history Co decide whether this in¬ 
fluence or may not become a cause lost beyond all 
chance of finding again. 

A NEW GERMAN BOTANICAL SOCIETVy 

'T'HE publication of the first report of the meetlqg In 
I ^ Berlin of the Society of Germans interesced In the 
Study of Systematic Botany and Plant Geography calls for 
more than passing notice The society owes its creation 
to a well-founded cause, and is indicative of a response to 
that spirit of colonisation which has shown' itself In 
Germany more and more during the past thirty years* In 
the first half of the nineteenth century the British Ge^spen- 
ment, merchants and others were calling out for Inform¬ 
ation as to Che character of the flora of our colonies^ and^ 
as a result, British botanists were mainly engaged in the 
study of systematic botany, while the German botanista 
were occupied in the investigation of the structurer 
physiology and pathology of the Individual |fiant, with 
results in each case well known to all serioua studenta of 
botany. 

The German aystematists do not take a mmlnent place 
at the meetings of the German Aaaociatlon (or the Advopoe- 
ment of Science, and though in their new eodety they fuo- 
poae cooperation, 11 possible, with It and with the Deutsche 
Botanlsche Geaellschaft, th^ seem to feel the necessity of 
a separate aociety to meet the requirements of their own 
branch of botanical study, which, during the last twenty 
years, has made enormoua stridm. Ex^orers heve been 
lent out into all parts of the globe, and not simply to the 
German cohmlea. Listening to the papers fmp day to day 
It toemed that, m for os the conferonoo was oonoerned, tb* 
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QeiiiMn#oiWjdl|fht hava bean aloKWt ifon-axiatent, ao wide 
la the oovteed ne^M^yi by Geniun Invaadffatora. 
Not If cUa outloMi due riiftply to the •daalre to know more 
of 1[ha aeoDomlc value of ttwlr cokmial horaa. The mere 
eom^ece our kaowledfe the aurer will the foundation be 
laid for that natural i|Mim of elaialflcatlen which ao far 
haa been meat nearly VMched In Engler'a *' Pflancen- 
famlllan." Theae two dbjecta, Increaae of knowledge of 
the eoonomlo value of particular floras, and the reduction 
of the imperfection of record of the world's flora, in time 
and space, were kept prominently before the conference 
It waa refreshing to an Englishman to hear the various 
readere of papers acknowledge the work of the Hookers, 
Bentham, and others. A third object in starting the 
loclety was well carried out—to bring together the 
syateniatlsts in Germany, &c., for semi-scientiflc and semi- 
aoclal intercourse. 

Each evening members, accompanied in some cases by 
ladies, met in a restaurant for dinner, the most enjoyable 
of theae functione being the one in Potsdam, ending a long 
day's excursion in the forest on the banks of the Wann 
See, After an explanation of the plans for the new 
herbarium, &c., to replace the overcrowded botanical 
enuaeum and the old gardens In the city, a visit was paid 
to the new gardens In the suburb of Dahlen Here, as in 
the old museum, it was interesting to notice not only the 
grasp the director, Dr Engler, had of everything, but also 
the Way in which he brought forward the offleers of the 
various departments, and left them to tell their story 
Appreciation of the Importance of the protection and pre¬ 
servation of special plant habitats or of special individual 
plants, and also of beautiful scenery, was illustrated by a 
paper bv Dr. Conwents, who for three years past has de- 
voced hfs time, at the Government's request, to the study 
of the question, and Is now engaged In the preparation of 
an Illustrated elaborate report The next meeting of the 
Society will be held In Stuttgart on August 4-7, 1904, and 
should be borne In mind by British botanists; the suWrip- 
Clon for membership is only three shillings 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Mr. R H. Yapp« of Cambridge, has been appointed pro¬ 
fessor of botany in the University College of Aberystwyth 
In succession to Prof J 11 . Salter 

Mr. Hugh Davies has been appointed head of the build¬ 
ing trades department of the Northern Polytechnic Insti¬ 
tute In succession to Mr, H W Richards, who was recently 
made principal of the London County Council School of 
Building at Brixton. 

The debt of 5000/ in connection with the University 
College, Bristol, has now been entirely liquidated Sir 
William H Wills, Bart , and Sir Frederick Wills, Bart , 
M.P.i'bach contributed looof. towards the amount required, 
and a forther sum of 500! has been given by the managers 
of.the Exhibition of Welsh Industries recently held in 
Bristol. 

The governing body of the South-western Polytechnic, 
Chelsea, has accepted with very great regret the resignation 
of the principal, Mr. Herbert Tomlinson, F R S At a 
meeting held on December 16, the following resolution was 
pasted .—** That the governing body hereby desire to record 
their cordial appreciation of the admirable work that Mr. 
Tooillnaon as the first principal has accomplished in 
orgilhlBfrfg and developing the In^tute In all its branches " 

At the Royal United Service Institution Mr C. E 
Stroneyer read a paper on short service training for reserve 
officere. It contain^ a sketch of the German " Einjfihrig 
Frelwllllger" system, which, according to the author*! 
views, supplemmu the ordinary school and university studies 
by a gooq Insight into the human nature of the Germain 
werkman by bringing him and the one pear volunteer into 
close sontect while serving together in the renks. German 
technical students are therefore fit at an early age for th^ 
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posts of submanagers In industrial undertakings, wheiqas 
English lads fresh from technical colleges are not trusted 
to deal with workmen. The author suggests that the Wtfr 
Office should encourage young men from public schools and 
from univerilties to Join the army for a snort period. 


SOCIETIES AND ACADEMIES, 

Paris 

Academy off Bclenceo, December si.—M. Albert Gaudiy 
in the chair—After the delivery of the annual preeldentlal 
address, the prizes offered for the year 1903 were awarded. 
In geometry, the Francoeur prize to M. £mlle Lainolm for 
the whole of his work in geomet^; the Poncelet prize to 
Prof. M Hlibwrti University of Gbttingen, for his works 
on the principles of geometry In mechanics, the aat|a- 
ordinary prize of 6000 francs was divided as follows —pnib- 
half to M Mnugaei chief engineer In the navy, ffr Kh 
researches on the stability of battleships and his works bn 
submarine navigation, the other half was divided In equal 
purts between Lieutenants Johonnwi Qulllardi and 
Oormaln, the first for his work in the application of wire¬ 
less telegraphy to the navy, the other two for the improve¬ 
ments they have carried out in apparatus intended for the 
transmission of orders or signals during a battle. Tlio 
Montyon prize was awarded to Prof. Boilln for deslMing 
and executing a new system of cantilever at the Vlaur 
viaduct, the Plumey prize to Prof. Marohio for the free 
courses of instruction in applied mechanics organised by 
him, and more especially for his lessons on steam and heat 
engines The rourneyron prize was not awarded. In 
astronomy, the Pierre Guzman prize was not awarded, the 
Lalande prize was awarded to Prof. Campball, of the Lick 
Observatory, for his investigations in stellar spectrosomy 
and astronomical physics, the Veiz prize to M Borrallp for 
his discoveries of comets, and the G de Pontdooulant prize, 
intended to encourage researches In celestial mechanics, to 
M H Ansloyar for his memoirs on the theory of the moon 
and that of the small planets In physics, the Hdberl prize 
was awarded to Dr E Ooldatolnp of the Berlin Observ¬ 
atory, for his investigations, during thirty years, of electric 
discharges through rarefied gases and the discovery of a 
particular kind of radiation, the Hughee prize fell to M 
Pierre Pleard for the Improvenients ^ected in tele^aphy, 
improvements which have increased the rapidity of trans¬ 
mission in submarine cables, the Gaston Plantd priae to 
M. Hoapltullor for his ondograph In statUtIn, tho 
Montyon prize was not award^, though MM. Lonepf 
de Montessus do pplleroi and Ruouo each received an 
honourable mention In chemistry, the Jecker prize was 
given to M L BouvaouN for his numerous researches in 
organic chemlstir during the last seventeen years The 
La Coze prize fell to M. A Qunta for his thennochemical 
investigations on the compounds of fluorine with metalloids 
and with metals In mineralogy and geology the Delesse 
prize IS awarded to M. Emmanuel do Mpr^orkOf joint 
author with General de la Noe of Les Formes du Terrain," 
and translator into French of " La Face de la TmCj" ^ 
Prof Suess, of Vienna In physical geography, M. R. P 
Oelln received' the Gay prize for the determination of 
numerous geographical positions In Madagascar. In 
botany, the grand prize of the physical sciences was noc 
award^, nor were the Bordin and Desmazlires prizes. 
M. Mairo was accorded the Montagne prize for his delicate 
researches in connection with the Basldiomycetes The 
Thore prize was awarded to M. do lotvanVIl for his work 
upon the diseases of the vine known as white ” or " red " 
rot. In rural economy the Bigot de Morimes prize fell to 
M- Eugene motor for his welldcnown " G&logle agrlcdlSf" 
In anatomy and zoology, M. R, Poortau Is aoemed the 
^Savlgny prize for his memoirs on Egyptian stratlgroplty 
and other polseontologlcal subjects, and M. Hrompf re¬ 
ceives an honourable mention. The Countess Marla voa 
Llpdaw gained the Da Gama Machado prize for twp 
''meraolrs on the development of the colours In Che wipgo 
oi butttfflles In mediptne and surgery, Montyon prizes are 
awarded to M. Domlnlol for hU memoirs on the Dormal 
condition of certain orgdmt and also when Infected; to 




and Mvln, Ch Wonod and J. V^nvdirte- The 
.Barbier prize li dJvId^ between MM. Aiwtiioiiy and Qlovwr,! 
the work of Che foriner beln^ In conn^lon with the 
■ternum, and that of the latter a new therapeutic method 
based on the application of a warm spray of non-voUtile 
liquid. The arrears of the Bryant prize were divided 
between M G OhdMbon for his memoir L'Institut de 
vaccine anlmale, son histoire depule sa fondation en 
and Dr Borr^l for his papers on the parasitic 
carfoer.^ The Godard prize was awarded to Drs 
If. HiilM and B.lor their contributions to the paLho- 
loglcal anatdmy of the bladder Dr J D. Hlllairwt i^e- 
Cnved an honourable mention The Lallemand prize was 
divided between Mile. Jofoyfco and MM tarnlor and 
Mloll^u, and Dr Giuseppe Wavano was honourably 
mentioned Dr Paul Qodin received the Larrcy prize for 
his contribution ~ on military hyf^iene, and M G -H. 
Lomolhw and Dr. JuIps Rd^nault were honourably 
'mentioned Dr F.' MttMtl was oci'orded the Hellion 
prize, while Dr R QIatard was mentioned very honour¬ 
ably The arrears of the M6?e prize fell lo Dr A. 
Monprofit for his work Chirurgie des ovaircs et des 
trompes.'* Dr. Alfred Pournlor was awarded the 
OiaUssIcr prize for his important contributions to medical 
and Boclal science In physiology, the Montyon prize was 
’^^rvided between M Arthua for his reseHrihrs on the 
coagulation of the blood, and M V. Honn for his work 
'on Che action of diastases The work of M Bounhiol on 
the respiration of annelids receives particular mention. 
The Philipeaux prize was accorded to M Lucien Danlal 
(dr his InvMtigations as to the nature of grafts and graft- 
Ingif Prof. Riohat received the La Caze prize for 

hl7){|iurtierous contributions to physiology* Dr J Donoyba 
was awarded the Pourat prize for his treatment of the 
subject proposed, viz., the action of high frequency currents 
on the phenomena of life The essays of MM Rognlor 
Mnd Rruhat Were honourably mentioned Prof H -G 
ttottthbii, of Copenhagen, received the Uinoux prize for his 
atudles on the history of the sciences Of the general 
prii^ the Lavoiaier medal was awarded to Prof Carl 
of Geoevn, for his work in organic chemistry 
Berthelot medals .were awarded to Prof QrMbo and to 
^MM. BouvMyii, QuntBi Ohavannop Victor Hanrlp 
Mgtnumt, and CapallA. The Montyon prize (unhealthy 
'tredd^ was not awarded, but an honourable mention was 
acijbrded to M Edouard Oapalla for his work on lighting 
and heating by acetylene, the Wilde prize to M Oollat for 
his determinations df the Intensity of gravity, the 
TchihaCchef prize to Pr Sven Hadin for his explorations 
jn Asia, the Cuvier prize to M Eugene Rlmon for his 
Histoire naturelle des Araigndes," the Parkin prize to 
MM Laorwla and Qfraud for their Investigations on the 
recent eruptions of Martinique, the Petit D’Ormoy prize 
(mathematical aciences) to M. Jacques Hadamard, the 
Petit P'Ormoy jirize (natural sciences) to M. Bernard 
BaiR|ulti the Boileau prize to M Manus-Goorgea Qrand- 
IfdAhj the Gitrade-Delcros prize to M Ldon Telsserenc 
^Ipa^Rort for his fourteen years* work in meteorology, the 
•Cinditfs prize between MM. Marquia and Chavannat the 
*lfith|bur prize to M Marcel Brillouin for his works on 
"jffB^atical physics, the Trdmont prize to M, Charles 
for hj5 method of determining the limit of 
^ibayticlty of metals employed in the arls, the Gegner prize 
llb M Jean-Henrl Fabra for his Investigations in biological 
science, Hie Lannelongue prize to Mme Vve Napvaui the 
prize founded by Mme. la Marquise de Laplace to M. 
RMy (Lodls^abrlel), and that founded by M. Fdlix Rlvot 
Is^ divided between MM. Rdmy, Rpaynaart, Qllllar. and 
•olrtal^taR, 

' ' ' GdTTINaBN, 

, Royal Boclnty of Sclancaa^The ATacMcAitn (phypioo- 
maiheqi^tical secHon), part v , 1903^, conialna the follow¬ 
ing memoirs communicated to the Society — 

I s'c.^K, RalnMsrnaohlld. Electrodynamics, 111. On 

^ joouon of the eltetron. A ■ohmanfllao and F. 
* ■ Report on PlUcker'a sclentlAc remains. 
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the Cauchy-Goursat inttoai theorem. R. _,_ 

On the axiomatic basli m vector^addltlon. Ci Rutiga; On 
the electromagnetic mass pf the electrons R. FrMrtia On 
the polvgonal contintta occurring In the theory of 
morphous fui^tions. 
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THURSDAY, JANUARY 7. 1904 
THs Critical stays. ^ 

Point cfihque des Corps' puts. Pp. vili + 255 

(Paris; C. Naud, 1904-) 

F late numerous attacks have been made on the 
commonly accepted theories relating to the con¬ 
ditions whidi obtain at the critical temperature of 
pure substances, and tl;iough the assailants may have 
received little support, or even attention, from the mass 
•of their physical brethren, it is time that certain 
questions relating to the critical state were more de¬ 
finitely settled- 

In the opening chapter of this work the author dis- 
^sses tM general case of the evaporation of liquids 
•at temperatures up to their critical point, leading up 
to the statement, which opens the second chapter, that 
the theories of Andrews and Van der Waals arc in¬ 
sufficient to explain the observed phenomena. For 
instance, Battelli has attempted to prove that the 
temperature at which the meniscus disappears in a 
sealed tube containing alcohol is a function of the 
concentration of the alcohol in the tube The experi¬ 
mental results are quoted; they arc as follows .— 


Data of 

Mo'll! density of liquid and 

Obierved cnlical 

experimanl 

vapour IB sealea lube 

umperaiure 

1891 

03195 

*3639 

1B92 

03434 

23702 

1891 

03448 

236 26 

1891 

“3239 

235 66 

1891 

0 3889 

335 94 

189a 

0 4000 

236 43 


Similar results were obtained in the case of ether, 
but it is difficult to see how they may be fairly in¬ 
terpreted as supporting the author's views A very 
small quantity of impurity would be quite sufficient 
to account for these abnormal, but by no means con¬ 
cordant results 

The experiments of Galitzin are next quoted to 
prove that the temperature of disappearance and re¬ 
appearance of the meniscus is dependent not only on 
the mean density of the substance in the tube, but also 
on the dimensions of the latter Sealed tubes con¬ 
taining ether were heated slowly to 200" C., main¬ 
tained at that temperature for twenty minutes, and 
then allowed to cool slowly. A maximum difference 
of 09” C. between the temperatures at which the 
meniscus disappeared and reappeared again was 
observed, and as no evidence to the contrary is forth¬ 
coming, there is no reason for assuming that the 
temperature difference is not due to the lagging of 
the temperature of the liquid in the capillary tube after 
that of the bath. It is further remaned that, if one 
repeatedly heats and cools sucfi a tube, the meniscus 
tends to reappear after each operation at a lower point 
in the tube. That this is not observed when the tube 
is shukea is highly ngnifleant. 

In the succeeding chapters the various methods 
which have been applied to the determination of the 
critical coristanta aire desenbed and criticised, theo- 
redcal questions being discussed as thejp occur. Open¬ 
ing ^Ith an account of Andrews's experiments, and 
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ihe development of his method at ' the hands of ' 
ampay, Young, and oth'drs, the author leads up to 
discussion' on the application of^ the modified gas 
equation to the calculation of the ^critical constants 
from the data for the isothcrmals As an example^ he 
takes Sarrau’s attempt to employ Clausius’s equation 
to calculate the critical constants of hydrogen from 
Amagat's determinations of the compressibility of that 
gas The results are, of course, wide of the mark, 
but it is interesting to note that Wroblcwski, who in¬ 
vestigated the isolhcrmals of hydrogen between 
-h 100° C. and - 182** C , obtained, by means of a 
similar equation, a very fair approximation of their 
values 

4 In chapter vi. the author discusses the effect of the 
gravity of the substance under investigation qn the 
density at different levels in the capillary tube. Here 
again our knowledge of the subject is very scanty, 
and experimental evidence is required to support thA 
theoretical results of Gouy and others who have 
treated the subject mathematically 

Particularly interesting accounts of special seriet 
of researches are given in the succeeding chapters. 
Olszewski's determination of the critical pressure of 
ethylene, oxygen, and hydrogen is described in detail, 
and the theory of the method, which is not dealt with 
in the original paper, is explained by means of a 
diagram. This piece of work is important, as it in¬ 
volves a new method for the determination of critical 
pressures, and gives us the only published experi¬ 
mental data for the critical pressure of hydrogen. 
Some of the methods described by the author as 
" ^Idgantes mais pur precises " are interesting, they 
furnish suggestions which may be applied to other 
problems The beh-iviour of mixtures, which could not 
be entirely omitted from the work, is briefly discussed, 
and diagrams are given illustrating the graphical 
method of treating the results A table of critical 
constants occupies several pages > v 

The final section of the book deals with the theories 
which have been put forward to account for the 
apparent irregularities in the behaviour of pure sub¬ 
stances, and the deviation from the simple laws hither¬ 
to supposed to govern the phenomena which take place 
at the critical point. The existence of two kinds of 
molecules, gasogenic and liquidogenic, which persist 
in the vapour phase, was first suggested by de Hecn, 
and has recently received support from Traube and 
others. As was long ago pointed out by Sir G. Stokes, 
de Heen's theory demands that the pressure of a 
saturated vapour of a pure substance, like that of a 
mixture, must be dependent on the relative masses of 
the liquid and vapour phases, and this is contrary to 
all expenence Modifications of this theory, involving 
an idea of a definite equilibrium dependent only on 
temperature between the twd kinds of molecvles, may 
be more easily tenable; but, u the author suggests, 
the existence of liquidogenic molecules, having only a 
transitory existence in the vapour phase, and dis¬ 
sociating slowly into gasogenic molecules, would 
account for most of the phenomena which have been 
I observed, 

L There are two obvious^sources of error in measure- 
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menlB of the kind described in this work In the first 
place the substances must be of a very high degree o( 
purity, and as the author justly remarks, there It 
usually no evidence that this has been the case In 
the second, the difficulties experienced in maintaining 
temperatures which do vary at a greater rate than 
o-ooa" per minute are enormous, and in dealing with 
substances enclosed in thick-walled tapillnry tubes, the 
temperature difTerence might be in some cases of the 
same order as the observed abnormalities were the 
temperature less steady 

Whatever may be the Fate of the new theories or 
the opinion as to the value of some of the experiments 
on which they are based, we are indebted to the author 
for collecting and arranging this mass of information, 
and for bringing the poinLs at issue so clearly before 
the scientific world M. W. T 


THE B Af HAND-LlSr OF BIRDS AND 
CATALOGUE OF EGGS, 

A Hand-List of the Genera and 5^ccie5 of Birds, 
Vol. iv By R. B. Sharpe Pp. xii + 391. (London * 
Printed by Order of the Trustees, 1903.) 

Catalogue of the Collevtion of Birds" Eggs in the 
British Museum {Nat HisL) Vol. iii. By E W 
Oates and S. G Reid. Pp x+349; 10 plates. 
(London : Printed by Order of the Trustees, 1903 ) 
HHN the publication of the valuable “ Hand- 
List *’ was commenced, it was considered that 
the work would be completed In four volumes. The 
fourth volume is, however, before us, and the author’s 
task is far from being ended This, as stated in the 
preface by the director of the Museum, is due to the 
unexpectedly large amount of space occupied by the 
Passeres (or Passeriformes, as the author prefers to 
call them), the number of named species of which 
group has been ^ largely augmented during the pro¬ 
gress of the work. Accordingly, in order to keep the 
present one of moderate dimensions, it has been de¬ 
cided to complete the work in five, in place of four, 
volumes The fifth and concluding volume, it is satis¬ 
factory to learn, is in a forward state, and will prob¬ 
ably be issued shortly 

Our opinion of the high value of this work having 
been already expressed in our notices of the earlier 
volumes. It need not be repi'atcd here, although wc 
must again stale lh.it it i^ould have been an improve¬ 
ment had the dates of publication of the generic names 
been introduced We are, moreover, debarred from 
criticising the right of certain forms and groups to 
specific or generic rank, for the author in this in¬ 
stance has been bound to follow the arrangement 
adopted in the ’’Catalogues." 

All that remains open to ys in the way of criticism 
is in relation to geographical and topographical 
names, and even here there Is not much with which 
to find fault. We venture to think, however, that the 
author uses the term Himalayas " or ’■ Himalaya 
Mountains " In somewhat too wide a sense Possibly 
he may be justified in including Kashmir in the 
" Himalayas," although scarcely in the " Himalaya 
Mountains,” but there Is no justification for calling 
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Ladak (p. 147) a part of that system. Then^ agaiitp 
on p. 149 we find Murree (Murri) d|ppibed $$ In 
the eastern Himalaya. The author^s spelling of that 
name—as Murri—Is, moreover, Xlfithout JustiflcatloD- 
Many years ago the Indian Government decreed that 
the names of well-known places were to be spelt in the ^ 
old-fashioned way If this ruling be followed, Muitl^ 
is the proper orthography, if, however, th^ Hunterian 
system be followcxl, it should be Mari; Dr. Sharpe’e 
*’ Murri " is neither one system nor the other. 

If the proof-reading had been done a little more 
carefully, certain discrepancies in the printing ol 
names might also have been avoided. Wc should not 
have had, for instance, in one place Aniur-land (p. 138) 
and in another Amurland (p 339), or Somali Land 
(p. 12) and SomalUland (p 293), or Szechuen (p. 8) 
and Sze-chuen (p 322), or Damara Land (p 22) and 
Damarn-land (p. 331). Again, wc believe that Gansu 
(p 321) and Kansu (p 323) are one and the same. 
Finally, we do not like the phrase (p 259) ’’ Arctic and 
Subarctic regions of both hemispheres," which, 
although no doubt etymologically correct, sounds 
somewhat ambiguous. 

In regard to the third volume of the " Catalogue of 
Birds' Eggs," (he most notable feature is its dual 
authorship, or, to be precise, that it is written by Mr. 
E Ontes, assisted by Captain Savile Tleld. The 
explanation of this is to be found in the preface, where 
It IS stated that, owing to the ill-health of Mr Oates, 
it had been found necess.-iry to entrust the completion 
of the work to other hands In the case of this volume 
the MS was left in a forward state by Mr Oates, and 
has been revised, together with the proofs, by Captain 
Reid, who has also incorporated in the text references 
to recently acquired specimens 

The present volume commences with the parrots, 
and includes the whole of the so-called *’ picanan ” 
birds, together with a considerable number of the 
passerines, that is to say, from the Pteroplochidas and 
Formicariids to the bulbuls (Pycnonolidse), From 
what has been written above, it is scarcely necessary 
to add that the plan followed in this volume is the same 
as in its predecessors Now that a change of author¬ 
ship has taken place, we may suggest that the value 
of the work would be decidedly increased if the 
characteristics of the eggs of the different families and 
genera were given in some det.iil in the volume yet 
to come. As it is, no regular rule seems to have been 
followed in this respect, and it is therefore quite im¬ 
possible to gather of what value are egg-c'haracters 
in classification 

The exquisite plates illustrating this volurtie are, 
like those in its predecessors, reprc^uced from sketches 
by Mr H Gronvbld. Although the number of the 
plates is somewhat less than in vol. ii., the number ol 
figured IS (owing to their smaller size) much 
greater. It may be added that small eggs, like those 
figured in this volume, form much more attractive 
octavo plates than is the case with the larger ones 
depicted in the earlier volumes, and whichever of the 
two authors is responsible for the grouping of the 
specimens figured he is to be congratulated, from an 
artistic point of view, on the result. As a rule, eggs 
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«i^ch hiwe not prevlou^y been figured are selected 

llhiBtraticvi. 

total nuitiUbr of apecics catalogued in this 
volume Is 907, and the number of eggs 8474 ; the latter 
afCr however, very unevenly distributed among the 
various species, of many of which there is but a single 
egg in the collection This is the case, for instance, 
edth three out of the four species of “ frog-mouths ” 
catalogued, and llhewise with many of the kingfishers, 
cuckoos, and humming-birds 
The collection is especially rich in eggs of the 
common cuckoo, associated in a large number of cases 
with the clutches laid by their involuntary foster- 
parents After remarking on their variability in size, 
the authors state that the cuckoo's eggs likewise pre¬ 
sent a considerable range of diversity in colour and the 
character of the marking, although the great majority 
approach in these respects to the eggs of the meadow- 
pipit and skylark l£ggs of this type constitute the 
great bulk of the senes in the collection. Some, how¬ 
ever, like those associated with the eggs of Ruiictlla 
phoenicurus, are blue, while one closely resembles that 
of a chaffinch. Curiously enough, cuckoos’ eggs from 
hedge-sparrows’ nests are of the ordinary type, and 
show no tendency to become blue Altogether, the 
collection includes cuckoos' eggs taken from no less 
than forty-one dilTcrcnt species of birds, ranging in size 
from a shrike to a fire-crest. 

Did space permit, many other interesting points 
connected with oology might be mentioned; as it is, 
we must bring our remarks to a close with the ex¬ 
pression of our opinion of the great interest of this 
unique work R. L 


MODERN SCIENCE POPULARISED 
New Conceptions tn Science By Carl Snyder. Pp 
xii + 362 (London and New York: Harper and 
Brothers, 1903 ) Price 75. fid, net. 

N the absence of any preface, it Is necessary for the 
reader to form his own opinions as to the aim 
or object of the book considered as a whole. This, 
evidently, is to arouse an interest in scientific work 
among unscientific people by telling the story of the 
discoveries of the day in unscientific language We 
have here portraits of the man that weighed the crown 
of King Hicro, of the man that broke ihe atom into 
ions, of the man that caught and fought the deadly 
microbe, and other pioneers of science introduced in 
terms somewhat suggestive of those we have used 
above Several of the illustrations show the dis¬ 
coverers at work in their own laboratories, and remind 
us that this book hails from the same land which in 
recent ye^rs has flooded our breakfast tables with 
portraits of literary men writing articles by the side 
of revolving bookcases. 

We have spoken of the book as being written in un¬ 
scientific language, but it would be better to describe 
the language as unconventional, unorthodox, and very 
funny to an English mind. As instances, ive may 
quote ** chips of atoms ” as applied to corpuscles; 
K^^rcont Is described as having " sifice the Salisbury 
Plain trials with kites, taken to the water wholly,** 
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and, later on, it is said of him, " Then the tireless 
experimenter looked out over waste seas, saw in fancy 
the foggy banks of Newfoundland and s,nd confi¬ 
dently 'That's the next.’" Again, "The Hertz- 
waves have had a sort of Messianic history They had 
been foretold." "This scale" (speaking of Centi¬ 
grade) " IS in universal use throughout the world save 
in two backward countries called England and the 
United States ” (The author forgets that there 
are certain enlightened countries which still use 
Rdaumur's scale) "If like this mechanical eye 
our eyes were sensitive to these clcctric.'il waves, 
then we might watch the progress of a play 
in Buenos Ayres or have witnessed the •struggles 
at Peking " " Those who were reared to the ideas 
of Clerk Maxwell, regarding electricity as a wave and 
wobble in the highly hypothetical ether, have not failed 
to implant upon the new theory their collective feet " 
Light and other w.ives are stated to " clip through 
space at 184,000 miles per second " " If, as Prof 
Dolbenr picturesquely remarks, wc could some way 
get a ‘ kick ' on the ether, space navigation would be 
easy. It does not seem impossible that we shall be 
able to do this within another hundred or two hundred 
years " 

The book is not confined to physical science alone 
It contains a chapter on Prof Loeb’s discovery of 
artificial parthenogenesis, another on the nature of life, 
in which is suggested the possibility of reversing the 
life processes and growing backward, and a chapter 
headed " The Spirit Rappers, the THepaths and the 
Galvanometer " Seriously speaking, the most im¬ 
portant chapter is undoubtedly that dealing with 
" America's Inferior Position in the Scientific World " 
In It, among other points, the author urges the 
necessity of founding an institution like our Royal 
Institution in America, and directs the attention of his 
fellow countrymen to their general backwardness in 
research. We over here are apt to think of the 
American man of science as being pretty well off in 
view of the large number of universities existing in 
the United States, and the large number of chain 
attached to each of them, which should result in the 
individual professors having far more time for research 
work than they have in Ihis country. If, however, the 
author succeeds in impressing on his fellow country¬ 
men the need of devoting further endowments for the 
furtherance of research work pure and simple, the 
book will not have been written m vain The danger 
is that the important part played in science by long 
formula; involving d^c’s and dy's, inverted deltas and 
signs of integration will be overlooked G H B 

APPLIED PSYCHOLOGY, 

Ouilines of Psychology ' an Elementary Treatise mth 
some Practical Appiicaitons By Josiah Royce, 
Ph.D , LL D., Professor of the History of Philo¬ 
sophy in Harvard University. Pp. xxvii -f 392 
(New York: the Macmillan Company; London; 
Macmillan and Co., Ltd , 1903 ) Price 42 fid. net. 
HE number of persons who are anxious to study 
psychology in order to make themselves more 
efficient as teachers is already large, and is happily 
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iitcreabin^ very rapidly. This book It designed to In¬ 
troduce them to the study of the aubject, and may be 
warmly recommended to them, but it is worthy of the 
attention of the professional psychologist also. The 
-special features of the book are the freshness and clear¬ 
ness of the treatment, and the novel arrangement of 
mental phenomena under the three heads sensitive¬ 
ness, docility, and initiative. Prof Royce thus 
ignores the traditional divisions of the subject, which, 
though merely survivals from the old and misleading 
faculty-psychology, have largely determined the mode 
of treatment of most modern writers By so doing 
he is enabled to treat every mental process as a whole 
having cognitive, conative and affective aspects. 

lliough not himself an experimenter or a physio¬ 
logist, Prof Royce fully and generously admits the 
Importance of physiological and experimental psycho¬ 
logy, and recognises that the advance of the subject 
represented by this book is largely due to modern work 
by those methods; his sketch of the functions of the 
nervous system and his numerous references to physio¬ 
logical considerations are altogether admirable and 
judicious, and he shows how greatly experimental 
methods have furthered our analysis of mental 
processes. 

Here and there throughout the chapters practical 
deductions of the first importance to teachers arc 
clearly and soundly drawn; for example, it is admir¬ 
ably shown how differentiation of the simul¬ 
taneous slowly results from the repeated acta, and 
from the powers of discrimination which have been 
cultivated in connection with them," and there follows 
the maxim, " Undertake to systematise this differenti¬ 
ation of consciousness through fitting senes of 
successive deeds " 

One of the most novel features is the treatment of 
the feelings. While agreeing with Wundt in regard¬ 
ing the classification of feelings into the two groups, 
pleasant and unpleasant, as very inadequate. Prof. 
Royce does not accept that author's six classes, but re¬ 
gards feelings of quiescence and of restfulness as two 
classes of antagonistic feelings correlative with the 
pleasant and unpleasant. In the chapter on the 
conditions of mental initiative, the importance of 
this distinction is fully illustrated. It is there forcibly 
shown how " mental initiative " depends upon " a 
certain overwealth of persistent activities " not im¬ 
mediately adaptive and not necessarily pJeaaant, and 
it is asserted that " all such activities are characterised 
by the feeling of restlessness In their physical aspects 
they are examples of the ' tropisms ' of Loeb " This 
last statement is difficult to accept. In the introduc¬ 
tion Prof. Royce shows that he has been much im¬ 
pressed by the phenomena of " tropism " as mani¬ 
fested by lowly organisms, and he seems to feel that 
the conception of the " tropism " is of great imporN 
ance for psychology. But the later references to the 
subject do little to justify the expectations thus 
aroused. In the case of the " overwealth of persistent 
aedvibes " which are so important for mental growth, 
it would seem to bo truer to say that they are examples 
of " Irritability," the fundamental property of all living 
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substance, and to treat them aa euoqilea 4^' 
“ tropisms " is not warranted by any CDfislderadditi 
advanced in the book or known to the present writer, 
The concluding chapters deal with varieties ai^d 
abnormalities of minds, and many valuable hints ara 
given as to the special treatment of individuals de¬ 
manded of the teacher and parent. Among all the 
many books on psycholog}', there is none that with¬ 
in so small a compass, can give more insight into the 
life of the mind, and none that can be studied by 
schoolmasters with greater or equal advantage to their 
professional efficiency. W. McD. 


OVR BOOK SHELF. 

Ammat Studies: a Text-hook of Elementary Zoology 
for Use tn High Sehooh and College^. By David 
Starr Jordan, V L. Kellogg, and Harold Heath, of 
Leland Stanford Jr. University Pp. 459; 259 
figures (New York London; Appleton and 
Co , 1903.) Price 5s net. 

This is an interesting and delightful text-book of 
elementary zoolc^, combining some parts of " Animal 
Life " and " Animal Forms," in the same senes, with 
new material on classification, extinct forms, geo¬ 
graphical distribution, special adaptations, instincts, 
and economic value Beginning with chapters on the 
conditions of animal life and the principles of classifi¬ 
cation, the volume takes a survey of the most im¬ 
portant classes from Protozoa to mamoiiQls Then 
follow chapters on hfe-histones, the struggle for 
existence, adaptations, animal communities, com¬ 
mensalism and parasitism, protective resemblances and 
mimicry, the special senses, instinct and reason, and 
so on. When we compare a school-book on geo¬ 
graphy of a q^uarter of a century ago with the best 
modern school geography, we seem to breathe a 
different atmosphere, and so it is when we compare 
the natural history for schools which was In circulation 
ti\enty-five years ago with this lively, up-to-date, well 
thought-out, beautiTully illustrated, and, in short, well 
adapted modern school text-book of zoolo^. 

we quote, in illustration of its educational value, 
one example *—" At one time we had two adult 
monkeys, ' Bob ' and ' Jocko,' belonging to the genus 
Macacus, neither with the egg-eating mstinct, and a 
baby monkey, 'Mono,' of toe genus Cercopithecus, 
whose inherited impulses bore a distinct relation to 
feeding on eggs, just as the heredity of Macacus 
tought the others how to crack nuts or to peel fruit. 
To each of these monkeys we gave an egg, the first 
that any of them had ever seen." The result of the 
experiment was in the highest degree instructive. 
Mono cracked the egg against his upper teeth, made 
a hole in it, and sucked it. " Then holding the egg¬ 
shell up to the light and seeing that there was no 
longer anything in it, he threw it away " He treated 
al) subsequent eggs in the same expert fashion, while 
" Bob " and Jocko " treated their eggs like nuts, 
and therefore ineflectivcly. 

Wc recommend this book strongly; It is simple but 
not superficial, it is both interesting and instructive; 
It is written with an educational perspective. It is 
p{*rticularly desirable in elementary books that every 
general statement should be critically scrutinised, and 
the standard of accuracy in this volume is a high One. 
We are not, however, prepared to accept every state¬ 
ment, e.g. that fur-seals " absorb the water needed 
through pores In the dcin." J. A, T."^ 
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H^s Z«totu«rfc und dse CwUZeisS'SHItung m Jena, Considcringri however, the title of the es&ay, and the- 
Ibre wiakene^aftliche, tebhniBche und soziale Ent- whole tone of the author's remarks, wc shall probably 
wlpkelilflff und Bedeutun^, fUr weitere Krelse be doln? him no injustice If wc put him down as a 
dareesteJIt von Felix Auerbach (Prof, a.d Uni- root ana branch opponent of the theory as commonly 
verMtat). Pp. vi+ia4. (Jena. Gustav Fischer, understood. His leadinj^ argument appears to be 
1903,) grouping of the planets of 

'nuB short DODuIar account of the optical works in the solar system, the freezing and boiling points of 
fena wiU be bTinterest to a wide circle of readers. Of '“ter, and, in the organic world, the provision made 
the successful application of science to industry no by nature for the welfare of unborn offspring, with 
more striking illustraaon can be found than in the other similar conditions, seem to stand in definite re- 
history of the Zeiss firm, with its aim of ‘‘scientific latiw with the existence of life on the earth, these 
^tness and perfection of workmanship,” while to conditions must have been orc^rranged, and therefore 
many the description of the present organisation of evolution Is impossible It is scarcely necessary to. 
the undertaking; and the socialistic features of the P<»nt out that the arguincnt is a non sequttur. In< 
charter under which it is now controlled, will no less estimating the evidence for and against evolution, it 
aopeal absolutely immaterial to inquire whether the con- 

*^0 early efforts of Carl Zeiss towards the improve- «*itions under which it is supposed to have taken place 
mont of the microscope, his adoption of Abbe as scien- are or arc not the result of ‘pre-arrangement " Dr. 
dfic partner, and the revolution in the optical theory Woods claims in an appendix to have anticipated 
Of the instrument due to Abbe’s work, are dealt with b“vre and Silberman in laying the foundations of 
in some detail. The need, emphasised by Abbe's in- thermochemistry It is unfortunate that in entenng 
vestigations, of greater variety in the character of *be lists of biological controversy he has imitted to 
optlral glass, to render possible the removal of the acquaint himself with the elementary conditions of 
chief defects of lens systems, led to the foundation, m evolutionary problem 

of the glass works of Otto Schott, and from this in Phystes By Lothrop D HigginSj Ph.B. 

year we may date an enormous advance in the con- Pp. vii + 379; with plates and dia^frams (Boston, 

stniction of optical instruments, with a further de- USA., and London Ginn and Co , 1903 ) Price 

veiopment of the Jena industry. This brings us to an 45. 6 d, 

account of the existing organisation, and a description It is rather difficult to "place” this book At the 
of the main departments, with details and illustrations end there is a glossary in which (amongst more difficult 
of many of the most important and best known instru- ones) words are denned such as these —absorb (to 
ments, as well as of the workshops and buildings take in), alter (to change), constant (always the same)* 

latter part of the work deals with the social and detect (to find out), enlarge (to make larger), 
socialistic assets of the present system of administra- Apparently, then, the pupil is not expected to be certain 
tion. In 1891, some four years after the death of Carl about words of two syllables. We, accordingly, look 
Zeiss, Abbe devised his rights of property in the optical for great simplicity In the text, especially as the author 
and glass works to the undertaking itself, and origin- |n his preface trusts that the explanations " have been 
ated the statute, under which, after receiving in 1896 made with a care which should render them unusually 
the legal sanction of the Duke of Saxony, the " Carl- clear and simple," We open the book at random at 
Zeiss-Stiftung ” is now controlled. Particulars are the first section on magnets, and find the following 
given of the statutory standing of the employes, the definition as the first sentence -—” A Magnet is a body 
system of profit-sharing, the regulation of hours of gj acted upon electrically that it has ihc power to exert 
work, the pension scheme, as well as of institutions magnetic force ” 

founded for the benefit of the workmen, and benefac- Wc open on p 319, and we find Ohm’s law based' 
turns to the university and to the town upon the relative values of E M F. and current in the- 

In addition to Carl Zeiss and Abbe other personal!- primary and secondary of an induction coil 
ties connected with the undertaking, Schott, Czapski, We open again at p 250, and learn, in explanation! 
S^ubcl, Pulfrich, Ac., are briefly characterised, and of the rainbovi, that "the sunlight passes through' 
with these names may be also mentioned that of the some thin clouds whose particles of water lefract the 
old foreman, August Lober, to whom the firm is in- rays, and the spectrum Is formed on other clouds or 
debted for many improvements in technical detail. reflected to the eye ” 

Against 1/ic Theory of Evolution, By Thomas The first 120 pages, on mechanics, appear to be the 
Woods, M D., MR C.S L„ L R C.S.I , &c. Pp best part of the book There arc several remarkably 
viii+52. (London : W. R. Russell and Co , n d ) pretty plates 
The author of this booklet may have perfectly definite The Certamiy of a Future L^e tn Mars Beinf the 
convictions as to the truth or falsity of the theory of Posthumous Papers of Bradford Torrey Dodd, 
evolution, but he has hardly succeeded in making his Edited by L P. Gratacup. Pp. iv + 266, (New 

attitude towards the doctrine clear to his readers His York : Brentano’s, 1903.) 

object, the preface informs us, is to notice some occur- The planet Mars has been the subject for many works 
rences,^ said to be due to evolution, the contrivances of fiction, and in the present volume wc have another 
for which must have been pre-arranged, and therefore addition to the list, 

could not have been the result of accidental circuin- The main idea of the train of thought in these pages 
stances. " If,” he proceeds, " Evolution results from is that upon each planet the possibilities of develop- 
‘ circumstances and surroundings,’ pre-arrangement, ment just attain to the margin of the next higher step' 
course, cannot have occurred, and if it can be shown in mental evolution. Thtis in Venus the period of 
that such pre-arrangement has in any instance taken jenjc develops to the possibility of the period w science, 
place the whole thing must fall.” This can only but does not attain it. On the earth the period of 
fnean that the author considers himself in a position science develops to that of spirit, while the latter is. 

existence of evolution in toto. But, on only reached in the planet Mars On this assumption 
the other hand, we read that "if we regard Evolution souls of different degrees move from planet to planet 
aa One of the means made use of, . . . we may not. The chief characters in this story are Mr. Dodd, his 
err.’ We do not see how these statl^ments are to be wife and son (the author of these papers). The father 
reConidledi and son work out a system of wireless telegraphy, and] 
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after the death of the former, whose soul is transported 
to Mars, they get into communication with each other 
The posthumous papers consist of the record left 
by the son, who describes all their CKperiments, hopes, 
failures, successes, and, lastly, the extra-planetary 
wireless messages he received. 

Those interested in this class of Action can spend 
a pleasant hour or two over these pages. 

On the Lakes of Sonih-e<nsiern Wisconsin By Prof 
N. M Fenneman Bulletin viii of Wisconsin Gcol 
and Nat History Survey. Pp xv+178 (Madison, 
Wisconsin Published by the State, 1903 ) 

Tub preface and the introduction announce the object 
of this work It is intended as a guide to (he teacher 
of geology, and bhows how the shores of these lakes 
may form beautiful illustrations of the principles of 
wave, current, and ice action The first chapter gives 
a genera] account of the origin of such lakes, and the 
second IS devoted to a general and more or less theo¬ 
retical discussion of the geological agents at work 
After this the lakes are taken up one by one, and it is 
shown how the various features of the shore have 
arisen, There arc many very good and aptly ehoacn 
photographs, which bring out clearly the points 
mentions in the text, and make the book interesting 
even to those who cannot see the lakes for themselves. 

Most of the book is devoted to the features of the 
shores, but it is also shown how the hydrographic 
^mans may be used to decipher the origin of the basins, 
,ifWd in the case of Lake Mendota there is an interest¬ 
ing discussion of the results obtained by dredging, 
which arc said 10 indicate currents below the wave- 
base. The unpublished work of the director of the 
Survey, Dr Dirge, on the temperature of these lakes 
IS also snid to confirm these ronclusions Wo shall 
look forward to the publicalion of these temperature 
observations E R, W. 

Malessefp Igrario cd Ahmentare tn Italia By Italo 
Giglioli, r3irGttore della R Stazione Agrana di 
Roma, Ac Pp. Ixvxii + ygy (Portici, iqoj ) 

In this work Prof. Giglioli has attempted a detailed 
siiivey of the agricultural state of Italy in comparison 
with other nations He considers one; by one the 
various branches of the indu'^try, the production of 
wheat, maize, nee and other cereals, wme, fruit, olives 
and silk, eggs, butter, cheese and the many minor 
branches of rural activity which arc possible in the 
climate of Italy In each case a companson is drawn 
between the conditions of the past and those which 
prevail to-day both in Italy and the chief competing 
countries Both as an ardent patriot and a man of 
science. Prof Giglioli is troubled by the increasing 
poverty of the rural districts as compared with the 
towns, especially when one travels out of the favoured 
northern provinces of Lombardy and Tuscany into 
middle and southern Italy. He indicates how the 
actuaLproduction of the land is declining, so that Italy 
with all its traditional farming skill and with the vast 
possibilities of its climate Is coming to be more and 
more dependent upon other nations for food which 
could be grown within its own borders if only more 
Intensive methods of cuJtiv.ation were resorted to. 
Aggravated as the case is in parts of Italy by the 
poverty of the people and fheir entire dependence upon 
^rlcuUure, the problem is one which all the west 
Eluropean States are being called upon to face, how 
can agriculture, which is a primitive industry, live in 
a highly civilised State against the competition of the 
great areas of virgin soil like Argentina or the North¬ 
west? To English economists who want an en¬ 
lightened and temperate review of the situation in a 
hation not unlike our own we commend Prof. Giglioli's 
book. 
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[The Editor does not hold himself roMponsihlo lot opMom 
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to retufn, or to correspond with the Wfttefff of, refSefefd 
manuscripts intended for this or any other part of NalhOVK 
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Does the Radio-activity of Radium depend upon itt 
Concentration 7 

SoMR oxperiinentB hove recently been made to test whethei 
the radio-activity of radium is influenced by the contlnuDUl 
bombardment to which it is subjected by its own radlatloni 
In an article m this Journal on rddium (April 30, 1903) Prof 
J J Thomson suggested that the radio-activity of rtdiun 
may possibly depend upon its degree of concentration, am 
that a given quantity of radium, diffused throughout a nias< 
of pitchblende, may be less than when concentrated in 1 
small mass In order to test this pome, measurements o' 
the radio-activity uf radium bromide were made when ir 
the solid state and when diffused throughout the mass of 1 
solution more than a thousand times the volume occupiec 
by the radium compound 

Two tubes, closed at one end, were taken, in one of whicl 
was placed about a milligram of pure solid radium bromidi 
and In the other a solution of radium chloride The tubei 
were connected near the top by a cross tube, and the oper 
ends were then sealed by a blowpipe. 

Measurements of the radic^acliviiy of the radium were 
made by means of an electroscope. The tubes, fixed on a 
stand, were placed in a deflnite position near an electroscope 
and the rate of discharge observed This was duq to the 
$ and y rays eiTiitlcd by the radium, since the a rays were 
completely absorbed in the walls of the tube By placing 
a lead screen G mm thick belween the tubes and the electro 
scope the rate of discharge was due to the y rays alone 
After measurements of the activity had been made, the 
glass apparatus was tilted so as to allow Iho radium chloride 
to flow into the arm containing the radium bromide. Ihis 
dissolved the radium, and part of the emanation was re¬ 
leased and distributed itself throughout the tubes. 

No apprct'iable change of the r.idio-4( tivjty of radium was 
observed over a munih’s interval If the rate of pro¬ 
duction of the emanation, or the excited activity caused bv 
It, had varied during the interval, a corresponding change 
would have been obbcrved in llii rale of discharge due to 
the y rays, for other e\perini( nts have shown that the 
amount of y rays is proiKiriional in the amount of eman¬ 
ation present, provided measurements are made several 
hours after the introduction of the emanation into a vessel, 
in order to allow the excited activity to reach a maximum 
value The rate of discharge due to the y raya was some¬ 
what diminished, but this was due to an increased absorp¬ 
tion of the ravs by the solution, and not lo a change in 
the rate of emission of these rays. On account of the great 
penetrating power of the y rajrs, the increased absorption 
due to the present e of (he solution was negligible 
Since, after solution, the radium bromide was diffused 
through a mass of sululion at least looo tunes ihe bulk of the 
solid radium bromide, we may conclude that a distribution 
of the radiating matter over a thousand times its original 
volume has no appreciable influence on its radio-activity. 

This experiment shows that, over the range investigated, 
the radio-activity of radium Is not Influenced by ita own 
intense radiations. 1 his result is in agreement with previous 
observations, for neither the radio-activity of any active pro¬ 
duct nor the rate of loss of its activity has bMA found to 
be affected by jts degree of concentration. 

It is thus improbable that the energy given out by radium 
IS due to an absorption of an unknown external radiation 
which is similar in character to the radiations which are 
emitted Experiments are in progress to test whether still 
further dilution of the radium solution^produces any aller- 
ation In its radio-activity E. RirriiBHFOXD. 

McGill University, Montreal, December 18, 1903. 

Relative Motion and Cottiervatlon of Energy. 

I luvB received a letter from a correspondent which has 
led me to think that certain points oonnected with eiameh- 
tary dynamics are very obscurely put forward In teat-bCNSks 
and in elementaiy class teaching generally. Gif these the 
following may be taken as examples 
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(1) A Wver !■ floi^tng At thm nlll^ an hour If two 
OR amndiitg the river, making headway at the 
vaCh of three milee an hour, one propelled by the arlion of 
^j^dte wheel! or a screw, and the other pulling usHf up 
means ot a chain laid atortg the bed of a river, the foriner 
ar|ll haire to exert twice the horse^puwer of the latter, 
although the resistance overcome and the distance travelled 
‘ In any given time are the some in both cases. Why is this? 

(a) If a man la standing in an express tram going at 
alaty miles an hour, he vnll have to perform exactly the 
same amount of work to throw a body uf mass 1 ib, for¬ 
wards with a relative velocity of sixty miles an hour as if 
he threw it backwards with the same relative velocity 
Yet in the former case the kinetic energy of the mass is 
increased from 121 to 484 foot pounds, while in the latter 
U is decreased from 121 foot pounds to zero, The actual 
work done by the man U In every case 121 foot pounds. 
This result has the appearance of being in contradiction 
with the principle of work 

I have known many Cambridge lecturers who, when they 
attempted to solve problems of a similar character, arrived 
at very different results T nm able to account for the 
apparent contradiLtiuns of the pnncipla of eonservalion of 
energy, although I did not learn to do so from text-books. 
The ma/ority of rpader>i of Nature are also, doubtless, com¬ 
petent to explain them in their own way and to their own 
satisfaction But a student reared on the conventional text¬ 
book cannot fail to think (if he exercises his thinking powers 
at all on the subject) that the laws of dynamics must be at 
fault somewhere G. 11 Bryan, 

Tha Univcraiiiea and Technical Education 
Having just read Prof Perry's address on " Oxford and 
Silence," I am tempted to give my own views on tcchnual 
education fur the Government service, and especially for ihe 
service of India, with which I have been connected since 
i860 My qualilications for this discussion are chiefly thui 
I WHS Director of the Imperial Forest School at Dehra Dun, 
in India, for Jivo years, and Deputy Director of that sihiMil 
for four years, and during those nine years 1 always in¬ 
structed the students personally in one of their bramliea uf 
^tud> The excellence of the Dehra Dun Forest School has 
lately been recognised by the French Government, whiih ha<i 
detided to send its Tonquin and Cochin China foresters 
there to complete their technical training, after having 
learned Ruropean forestry at Nancy. 

My experience in India has been thjt men who have taken 
university honours degrees in science make the best avien- 
tihc Government servants, but need special training at n 
technual 1 allege to complete their education for the public 
service, just as candidates selected for the Indian Medical 
Service, after receiving a thorough European medical train¬ 
ing, Luniplete their eoucatlon at NelLey. The Government 
of India fully recognises the advantages of a university 
training for its administrative and judicial serviur, 
Lomnionly known as the Indian Civil Service, of which ii 
is the most important branch, also for its EduLat1an.1l 
and Geological Departments, and the head of the Indian 
Meteorological Department always comes from a universjly 
Why not also candidates for its Engineering and Forestry 
Departments? For these important departments, at pre¬ 
sent, boys are recruited chiefly from the public schools, where 
they may or may not have acquired the rudiments of scien¬ 
tific knowledge Surely better candidates could be obtained 
if the age^Umit were raised, and men trained in science and 
who have obtained an honours degree at a university were 
taught the technical part of thrfr business at a well equipped 
Government college, such as the Royal Indian Engineering 
College, Coopers Hill. 

At present there Is too much overlapping of studies at 
technical colleges, and immature students are hurried 
thtough their preliminary scientific studies end have not 
the riecessaLry pme to devote to subjects which will form 
their future life-work. The London medical schools are 
instances of thU. With the best clinical Instruction avall- 
at tha London hospitals, eadb erf these institutions main¬ 
tains ^Ith difficulty a more or less complete staff to teach 
botany, phydhrfogy, &c , which ahould be taught at a central 
uidvml^^ Thm would be a great aaving of expenditure at 
BochiUcal ooUegea, and much greater emdency, were Ihe 
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scientific education which is a necessary preliminary to 
technical knowledge acquired under the dlstinguubed 
guidance of university professors By passing through a 
university, candidates for the higher posts In the Govern¬ 
ment serviL'e would experience the excellent •lOcial atmo¬ 
sphere of the university by mixing with men who arc pre¬ 
paring for all the different professions and pobitinns in life, 
and would hove a much broader training thon is possible 
at a purely technical college, where there is always the 
danger of narrow views, and of the overrrow'ding of subjects 
of Instruction. 

I hear that men who have taken a degree ut Cambridge 
III the excellent mechanical sihiKil there are readily admitted 
without paying fees to complete their technical training in 
large engineering workshops, and surely a wider knowlAlge 
of engineering could be obtained at a Government college, 
8uch us Coopers Hill, than at any private engineering work¬ 
shop. where the work done must be of too special a character 
for C^vcrnitient service The University of Cambridge does 
not contemplate being able to turn out finished engineers, but 
only men preliminarily trained for engineering, neither does 
it contemplate educating pracliial foresters, but merely men 
who have obtained a diploma in the theory of agriculture and 
forestry. Ihere is a ocm.ind in the colonies, as well as in 
India and Egypt, and by some foreign cuuntrie<, for 
English-speaking professors of engineering and forestry, as 
well as for trained engineers and foresters, and at present 
the bupply of sueh men is quite inadequate, and frequently 
those appointments arc given to foreigners, sinipl) because 
pioperly trained men from our Luuntiy are not available 

Forestry can be admirably taught ut Coopers Hill, with 
14,000 aires of Ihr Wimlsior hnrest at our doorb, and with 
examples of forests at Alice Holt Wood, in the Chiltern 
Hills, iind elsewhere, easily nceessible by train Ihe splendid 
forests of the north of France arc within a day's journny, 
while, after a six inonihs' practiial training in the (lernmn 
forests, no forester in Ihe world lan be belter equipped than 
are our students Were our fir**! ye.ir htudents university 
men instead of schoolboys, AineriLU and the colonies would 
be tempted to send us more students, and one of the finest 
technical colleges in the world might be easily cbtabhdted 

Coopers Hill, January 1 \V R ^IM1^R 

Prof Johannaen on Heredity 

1 SHOULD be glad if you would allow me spaie for *40010 
remarks on two recent reviews of Prof Johannsen*^ 
" Erblichkeit in Populalionen," in tha last issuer of 
Htometnka and of Nature (December 17) respei lively, the 
fonner signed by Prof Pearson and Prof Weldon 

1 lind It difficult to understand Prof. Johunnsen’s book in 
the sense in which the reviewers have, apparenth, read it 
In both notiLCS it is stated that, if Iho author's Mewb were 
corn^ct, the correlation between mother and daughter plants 
should be jierfect As 1 take it, however, Prof Johuimsen’s 
view does not imply, and is not consistent Wiih, ^uih a 
hypothesis, he believes, and adduces evidence Lo show, that 
Within the pure line " Der RilLksihlog 1st vollkommen 
ganz bis zum Typus der Lime," and explains the result on 
the hypothesis that the germ-plasm structure (or whatever 
we may term it) for the pure line is constant, the vuriationa 
purely somatic. Neither the existence of zero rorrelaticn 
between parent and offspring nor the assumed somatic 
character of variations, within ihe pure line, is ^.oiisisrent 
with perfect correlation between parent and offspring for the 
race at large. This inisundrrbLanding, in m\ view, is 
fundamental. 

With reference to the concltuling paragraph of ihe review 
in Nature, it may be pointed out that Prof Johannsen 
undertook the definite task, clearly i»tated, of elundating the 
nature of intra-racial heredity by the study of heredity within 
the pure line, t.e the offspring of one self-fertilised in¬ 
dividual. He has shown that the intensity of heredity 
between the first two generations sprung from suih a single 
individual may be vanishingly small, although it is quite 
sensible within the race at large. Ihe result is of great 
importance both as regards the theory of heredity ohd the 
practice of breeding, and the work cannot be termed in any 
sense a failure. 

One would, certainly, wish that Prof Johannsen had 
employed more advanced statistical methods, and one ma> 
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<ai 1 do) diiient from fome of hii concluiloni, but the 
method! he hu used ere legitimate and eufflcient (or hie 
Immediate purpoee, and, in my opinion, the work as a 
whole la one of the most stimulating oontributions to the 
atudy of Intra-raclal heredity published In recent years 

December as, 1903. G. Udnv Yulb. 

With regard to Mr. Yule's view that there Is a funda¬ 
mental misunderstanding In our notice of Prof Johannsen's 
iMxik, we must direct attention to the problem at Issue 
eummed up in the words " Der RUckschlag let vollkommen 
ganc bis sum Typus der Llnle." The character selected for 
measurement by Prof Johannsen either fully determines the 
type or Jt does not, 1 e. In the latter case It may be subject 
to somatic variations having no Influence on offspring as 
Mr. Yule suggests If It does determine the type, then the 
correlation between the parent and the mean of the off- 
aprfng should be perfect, and this it certainly is not. If it 
does not determine the type, the correlation might be im¬ 
perfect because the character of the line would not be 
perfectly known Dut since the parental character is in 
■this case not perfectly known, it la dearly Impossible for 
Prof. Johannsen to determine the type, and thus his experi¬ 
ments must fail to show whether the ‘'RUckschlag^' is 
perfect or not. This point is referred to in the reviews 
cited by Mr. Yule, but it seems to have cscup^ his notice. 

In the next place Mr Yule asierfs that Prof Johannsen 
has shown that the Intensity of heredity between the first 
two generations sprung from a single individual may be 
vanishingly small. This is precisely what he has failed to 
di^ To deal with heredity the same character must be 
.falected In two successive generations, and this, as pointed 
^ in the review In question, Prof. Johannsen has not 
Jttempted. 

The remainder of Mr- Yule's letter being neither a 
ireasoned defence of Prof. Johannsen's book nor a criticism 
•of our review calls for little comment j It will command 
from the reader just that degree of assent which he may be 
'Occustomed to give to mere opinion very authoritatively 
stated Mr Yule's estimate of the value of Prof 
Johannsen's experiments and statistical methods differs 
widely from that expressed In our review, but nothing is 
gained either In criticism or controversy by the mere posing 
of a rival tpse dixif The Reviewer. 

The Heat of Radium. 

A NUMBER of years ago I published a theory of the form- 
-atlon of the elementary bodies, based on polymerisation and 
its reversal The numerics ("atomic weights") of the 
•elementi show an increasing accordance with that theory 
as time goes on 

Of our existlM system of numerics the polymerisation 
points are compiised in the expression n 15, they ore, 15, 
30. 45 , 60, 75, 90, 105, ISO, 13s. ISO, 16s, iBo, 195, aio. aas, 
340. As chemical change in general exhibits a great 
tendency to run down, we may fairly assume that most of 
the earlier reversals have already occurred, and that such 
as remain will be associated with elements of high numeric 

It la clear that polymerisation must involve the emission 
ji heat, and I am strongly disposed to regard radium 
•(RaKsas) Ihe product of a "stoff " in the act of p^y- 
iMrlsatlon, Che reversal being well Indicated by the dis¬ 
charge of helium (He«4). 

It IS Interesting to notice that Sb ( = 1195) and Sm 
<■ 1*49 9) extremely near polymerisation points It would 
be worth while to examine compounds of these bodies for 
omitted heat and gaseous or other matter 

The emanation phenomenon would also appear to be In 
some way related to the same points. It is, for example, 
-singer In V (-138) than In Th (c*a3i7) Both these 
oodles, and the substances they emit, should be derived 
from a hitherto unknown polymer (^340) undergoing 
Teversal Into simpler bodies, Edmund J Mills. 

January 4. - 

Rocket Llghtolng, 

Mv attention has been directed to a letter In your Issue 
-of October aa, 1903, describing certain flashes of lightning 
•that wore visible on July aa. In many respects the flashes 
•dorresMnded with flashes seen bv myself and friends at the 
■eame hour on the same evening, but the discrepancies are 
remarkable. For Instance, Mr. Everett, in the letter referred 
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to, saw flashes " bearing a strong resemblance to aBCendlug 
rockets, a luminous trail shot up about os fait oSt or rOtipsr 
faster than, a rocket," whereas we sow floahes that oipoored 
with about the ordinary rapidity. There certainly wet « 
strong suggestion of ascension, but vertical lightning Aoshto 
quite commonly exhibit this appearance, which aometimet 
at least is due to an optical Illusion. 

The bearing of the flashes as seen bv us, from the verandslt 
of a house In Camac Street, was N. 143^ W., and at the 
Slbpur College bears, from our position, N 86" W., about 
16,500 feet distant, it would be quite easy to calculate the 
position of the flashes if Mr. Everett had noted their beerlng 
accurately. His description of the bearing as " In the 
5 .S W " suggests that tnis Is only intended as a general in¬ 
dication of the dlrectioQ. If S S W were the exact direc¬ 
tion, the flashes could only have been lo^ miles distant from 
Mr Everett and la miles from us, but If the dlrectkm were 
the next point of the compass, S.W. by S., the flashes were 
5>i miles awa}. This greater distance is probably nearer the 
truth, because if the flashes were only 10 or 15 miles distant 
thunder would have been audible 

Again, the angular altitude ot the highest part of the 
flash is given by Mr. Everett as " 15" or so," which don 
not agree with our observation of 10" or a trifle under, 
perhaps nearer to 9" At a distance of even 30 miles there 
should have been no observed difference of maximum ^tltude 
between Mr Everett's observation and ours. 

In other respects the observations tally precisely. The 
vertical flashes appeared repeatedly In the same position 
against a background of clear sky, so clear that a star, 
C Centauri, was visible at an altitude exceeded by the flash. 

Mr. Everett falls Into an error in supposing that the 
lightning " must have occurred at a spot above the Sunder- 
bunds " The direction of the Sunderbunds Is not westerly, 
but easterly from the Slbpur College, and the flashes musk 
have been over some part of the Twenty-four Perganas If 
not more than 35 miles away, over the Midnapore district 
if more than 35 

As to there being " not a score of men In all Bengal who 
would take a serious interest in such lightning if they did 
happen to see it," 1 am not aware of the precise number, 
and can only vouch for three, the manager of a railway, 
another competent observer, and myself, who observed 
together, but 1 should not be surprised If the flashes were 
also seen by other observers equally able to record their 
observations accurately, W. A. Lee. 

Calcutta, December 10, 1903 


I GATiiFR from Mr. Lee's account that he only witnewed 
one kind of lightning, whereas my son's letter describes two 
kinds altogether diflerent in appearance The inference 
would seem to be that the less t^illlant and more unusual 
kind was not visible in the centre of Calcutta, though visible 
at Slbpur, probably owing to better atmospheric conditions. 

J. D Everett. 

II Leopold Road, Ealing, December 30, 1903. 


The Recent Leonid Shower, 
liiB results of the observations by M. Eglnltls of the 
recent I..eonid shower Indicate that there was another maxi¬ 
mum on the night of November 15, occurring several hours 
previously to that seen by observers situated In or near the 
longitude of Greenwich. This early maximum was evidently 
of a very distinct character at Athens, as the observatktna 
showed a regular increase and decrease of meteoric fr^ 
quency before and after the time of culmination (15-1^,, 
local time), the watch having been prolong^ for 
some hours further, or until lyh. 50m. Athens was 
evidently too far east to permit observers there taking 
cognisance of the later outburst of meteoric activity that 
added considerably to the strength of the shower here, llie 
maximum mentioned by M. Eginltii does not appear lo have 
been very noHceable as such to British observers, though 
it was anticipated here that that event should occur on 
November 15 at i3h. 30m G.M.T., the calculated maximum 
thus falling within the hour, when we allow for the differ¬ 
ence of longitude, during which it wea actually observ^ 
at Athena. The. later maximum came altogether un¬ 
expected. It la noteworthy that these nwalma seem to have 
been characterised by quite a distinct type of meteor^ 

John R, Hbnrv. 
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CENTRAL ASIAS EXPLORATION.^ 

SVEN HEDIN'S latest book possesses an 
4rf. interest for the great world of travellers which 
Ss k^rt from Its intrinsic merit as a traveller's record. 
[Thq blank spaces of the world's map are becoming so 
itarrow; there is so little left for the exploring enthu¬ 
siast to mark with his pioneer footsteps, that books 
of this nature must necessarily grow scarcer as the 
world grows older. This may be one of the last of a 
grand series which has educated the world (in divers 
tonnes) since the days of Herodotus The finger of 
the North Pole still beckons to us, as does that of the 
South; ^ere are still a few sand wastes in the interior 
of Arabia, and a few thousands of forest leagues in 
the interior of South America which have not yielded 
up their secrets to the keen eye of scientific inquiry— 
but that is about all It is the unattractive empti¬ 
ness of the wildest and most desolate wastes which 
still remains to be explored, so that the tale which has 
yet to be told of them will be told by none but men 
of the true race of the world’s heroes of research— 
men of the stamp of Peary and Sven Hedin—who ox- 

n re because, to them, the first acquisition of know- 
ge of the unknown is the one thing that 
makes life worth living 
The story that is now told by Sven Hedin 
is one of stirring personal adventure lead¬ 
ing to discoveries in a very old world rather 
than in a new one, and instinct with the 
interest of human history. He tells it well, 
introducing to us the companions of his 
travels one by one, making us acquainted 
with their weaknesses and their strength, 
fannliarjsing us with his surroundings, his 
horees, and his dogs (and even those usually 
uninteresting brutes, his camels), until we 
can see the whole of this little Centra] 

Asian caravan moving across the dcserth 
and through the mountain defiles as if wc 
were one with them, hoping their hopes, 
fearing their fears, and deploring with 
them me loss of those brave helpers who fall 
by the way. No novel could carry the 
reader along with the course of its plots and 
its evolutions until the final denouement 
more^ completely. Sven Hedin is a good 
English scholar himself, and he is to be 
congratulated on his choice of a translator. 

Very few books of travel written, as this is, 
in diary form avoid the Scylla of dulness 
without wreck on the Charybdis of untruth. A little 
poetic _ licence is usually necessary to enliven the 
narrative. But here any man who has seen anything 
of those remote Asiatic fields which Sven Hedin de¬ 
scribes, recognises at once the atmosphere of absolute 
truthfulness in which the drama moves There is not 
a risk incurred, not a danger (and the whole record is 
full of them) escaped, which is not the natural sequel of 
the daring conception of each phase of the three years' 
journeying—not one which any traveller could reason- 
ablv have noped to avoid had he marked out for him¬ 
self Sven Hedin's expeditions with Sven Hedin's 
courage. 

His first enterprise, the voyap'e down the Tanm 
River, to its ending in the desert, illustrates the marvel¬ 
lous patience ana pertinacity of the man To most 
pTOpJe it would have been enough to glide gentJv down 
the stream watching the chan^ng lights and shadows 
and the glorious autumn tinting of the poplar woods, 
and to have made a record at the icpd of each day's 

^ Ada ssd IlfaM/' Br Sv«n Hadlii. Vol i.. pp. JfWl+M . 

■ pp. xIv 4 -S& 4 . (UmdoD Hnni nd Blackait, , 1903 ) Pnci4ei. 
an* 


run of its genera! direction and its terminal latitude. 
This was not good enough for Sven Hedin. Hour 
after hour he sat at his worn in the boat, mapping each 
turn, each curve, in the twisting, winding stream, 
noting Its depth, the strength of its current and its 
peculiarities, until sometimes sixteen hours a day of 
intermittent work was achieved without once leaving 
his table. If genius is an " infinite capacity for taking 
pains," then indeed does Sven Hedin possess that 
desirable attribute. It must be noted, too, that In a 
desert like that of the Takla Makan, such natural 
hydrographic features as exist must inevitably change 
almost from year to year. There is no more per¬ 
manency about the course of the Tanm River than 
there is about the *' locus " of Lop Nor All Sven 
Hedin's magnificent map making may require serious 
correction within the next few years 
The very centre of interest in Central Asian geo¬ 
graphy lies in the Lop Nor region The former exist¬ 
ence of a high road across the desert connecting the 
outlying city of Western China, Sachow (Saitu), with’ 
Yarkand and Kashgar by a route skirting the northern 
spurs and outlying ridges of the Altyn Tagh (Astyn 
Tngh, .iicording to Sven Hedin) lo Cherchen, and' 



NO. 1784, VOL. 69]. 


Fic ■ —Tibclin Soldlerii (From " Ceniral Am and Tibet ) 

thence following the Cherchen River until it again 
touches the northern foot hills of the Kuen Lun, and 
thus extends itself to Nia and Khotan, has long been 
recognised, but wc must now accept the theory of a 
more direct road westward connecting Sachow with the 
ancient city of Lou Lan, so well described in Sven 
Hedin ’5 book Lou Lan Was a small and independent 
State in the early centuries of our era, dovetailed as a 
' bulTer between China and the Turkish Hun tribes, who 
! together appear to have rendered its political life as 
I uneasy as more modern buffer States have found such 
j a life to be. That this isolated State existed only by 
, grace of the exibtrnce of the Lop Nor Lake is 
' sufficiently proved by its total disappearance when the 
; waters of Lop Nor (the old bed of which lake is placed 
further north by Sven Hedin than our existing maps 
show It—about midway between the Altyn Tagh on the 
south, and the Kurruk Tagh on the nortl^ shifted 
southward This was no case of sand buiying. 
The whole water supply of the district gradualTy 
withdrew to another position, forming new lakes on thL 
inconceivably flat surface of the desert some fifty miles 
away; ai}d the extraordinary feature about this move- 
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mcnt IS that the lakes which were so formed appear 
now, after many centuries, to be in the process of 
transferring thepselvA once ogain to their old place, 
the place which was assigned to them in early Chinese 
maps 

It is characteristic of the thoroughness of the work 
of this great traveller that he cictually levelled the land | 
surface between the ancient Lop Nor depression and I 


records of which even Sven Hedin m&y be proud* 'To 
the world at large he is already known as 0 grodt 
geographer and an Intrepid esplorer. Hereafter > ha 
will be recognised as a most fascinating writer dvbn 
by those uho care little for geography. 

T, H. H. i 


the Kara Koshun (the present lake bed), and has proved 
beyond dispute the theory of a migratory, or moving, 
lake That Lou Lan was Buddhist is suDicientTy 
attested, not only by the nature of the relics discovered j 
on Its site, but by the peculiar construction of those 
solid brick erections which Sven Pledin calls lowers, 
but of which the photographs quite dearlv indicate the 
nature They are Buddhist topes or stupas Thus 
wc have another link in the long chain of Buddhist 
centres (temples and holy places) stretching from 
Western China through the deserts, past the group of 
towns unearthed by Stein, broken for a snace by the 
intervening Himalayas, and then recommencing in the 
valleys of Gilgit, Diirel and Swat, until it ended in the 
valley of Peshawar 

The last part of Sven Hedm\ storv is devoted to 


WATER SUPPLY AND IRRIGATION IN THE 
UNITED STATES 

F or the last fourteen years very great attention has 
been paid by the Geological Department of the 
Government of the United States to the water re- 
sources of the country, and in acquiring trustworthy 
information as to the same 
There has recently been issued from the Government 
Press at Washington fifteen volumes of reports, and 
u.iter supply and irrigation papers, bearing on the 
yield of the rivers, the various methods adopted for 
gauging the flow and obtaining sectional measure¬ 
ments, artesian wells and the flow and yield of 
underground water, the means adopted for storage, 
the use of water for the supply of towns for irrigation 
and for povier purposes, and the pollution 



of rivers from sewage and other causes ^ 

The greater part of these reports is taken 
up with records of the observations of the 
staff engaged in measuring the rivers in 
the different States and obtaining informa¬ 
tion as to water supply, which, although 
ni.iinly of use to tnginccrs in the United 
Stiites, might also be interesting and in- 
siructivc to those engaged in the water 
supply of this country 

The rejKWt No. 76 by Mr Pressey on the 
flow of rivers in the vicinity of New York 
State is of special interest, as it deals in a 
LOiTiprehensivc manner with the methods 
adopted for obtaining trustworthy informa¬ 
tion us to the yield of rivers, and gives 
details as to the methods adopted for ob¬ 
taining the measurements necessary for the 
purpose 

The author of this report considers that 
one of the chief resources of the United 
States consists in its water. The pro- 
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his gullani but unsuccessful .ittempt to reach Lhasa 1 
Beyond doubt he W'as betrayed by the Mongol pilgrims 1 
whom he encountered earh m his journey The | 
Lhasa authorities w'ere fully informed, and the attempt | 
was foredoomed to failure None the less was it a 1 
most instructive journey It hardly needed the 
evidence of the distingurshed traveller to prove that | 
Tibetans possess civilised and humane instincts. They 1 
do not necessarily ill-use :i casual visitor to their 
country who ran make himself Intelligible and agree¬ 
able, but ihcv will not admit the European within the 
gates of their holy city—if they can help it, Wc 
now have more material with which to construct the 
maps of that dreory, storm-swept, inhospitable waste 
which lies between the Ailyn Tagh and the oasis of 
the Sanpo (Brahmaputra) The identification of the 
ancient bed of the Lop Nor and the site of Lou Lan, 
the elimination from our maps of the Gobi Mountain^ 
und the eastern extension of the Kurruk Range, the 
detailed survey of the Tarim River and the determin¬ 
ation of the levels of the desert surface south of Lop 
Nor, together with the results of a vast area of geo¬ 
graphical rcvarch on the north coast of Tibet, are 

NO. 1784, VOL. 69I 


miiient industrial position of several States 
Aiuand ij, jup |,irgcly to the abundance of ovail- 
able water, and the rivers with their great 
water power have been in the past, and 
will continue to be in the future, a perpetual source of 
wealth Contrary to what might have been expected, 
Mr Prcsscy is of opinion that there never was a period 
in the history of the United States when the develop¬ 
ment of water power has made such strides as recently, 
the increase in the utilisation of water power for the 
period 1890-1900 being 30 per cent , or 472.361 horse 
|iOwer In the State of Maine the developed power 
Increased 60 per cent 

The rivers ns water suppliers are also of inestim¬ 
able value HI the and regions of the coastal States, 
where without an artificial supply of water there can¬ 
not be any vegetation, and wbere large areas have 
been reclaimed and made into agricultural land of 
great fertility by storing and distributing the water 
over their soils. This subject, was shortly dealt with 
in the notice in Nature of April 30, 1903, on the Irriga¬ 
tion in the Western States of Americaj and of the 
report of the Mexico College of Agriculture in Naturb 
of August 27, 1903. 

The Geological Department has for the last fourteen 

1 GopIh of tlMH nmu luv bt obuintd Uiroiigh Ifcm Kliw uid SpSi 
Gnat Smtlh Sinn, Wmim^nlw. 
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yeftrft been eng&ged in aBecrtainln|r the value of the 
nWrfe as water Buppliera and in furnishing information 
lipiHt whiph to base entimates of the available supply 
ii!he want of this information has frequently lea to 
the most disastrous mistakes in the construction of 
hydraulic works. From ip-norance of the hydro- 
grkphic condition of the drainage basin of the stream, 
and of the region in which the stream is located, 
enjj^neers have in many cases been misled by the only 
Information available, that of the ** oldest inhabitant/’ 
which may be trustworthy as to the highest level to 
which the water has reached in Hoods, but is frequently 
very misleading as to the low water conditions of the 
river Amongst other Instances recorded is one 
where, after an expenditure of 32,rx)of in hydraulic 
works by a town where it W’as expeLted the water 
from a neighbouring river w'ould be capable of develop¬ 
ing r4,oof) horse power and cause it to become a manu¬ 
facturing centre, it was found that the estimate had 
been based upon a miscalculation as to what the river 
could yield to Ihe extent of jjcx) per cent 

Even w'hcre statistics as to the rainfall are avail¬ 
able, these may be very misleading so far as the yield 
of the drainage area is concerned unless checked by 
stream measurements An mst.ince is quoted where 
a calculation of the minimum yield of a river in one 
of the States w'as made independentljr by Hve l\- 
perienced engineers, the quantity varying from o 20 
ty o 40 cubic Toot per second per square mile 

The various forms of floats used to determine the 
velocity of streams arc discussed in the report For 
reconnaissance works surface floats have been found 
irost convenient and approximately trustworthy Rod 
floats consisting of cylindrical tubes or wooden rods 
2 to 3 inches in diameter, weighted at the bottom, arc 
considered as more trustworthy than double floats 
having the subsurface float connected lo the upper one 
by a silk cord 

The current meter, on the whole, has bcc‘ii found to 
be best adapted to the general measurements made in 
the Ignited Slates Siir\e\ One method of using this 
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H a Wide channel is shown in the illustration (Fig. 1) 
1 a the secoAd Illustration (Fig. 2) the measurements 
ore shown as being taken from a cable haying aoo 
feet spap pfeced across the stream, *and supported on 
die right bank by timber shears 25 feet high, and on 
the left side anchored to a large buried oak. 
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As the result of a great number of obs<<rvations it 
has been found by the United Stales surveyors that 
the mean velocity of a streaip is generally found to 
be at six-tenths of the depth of the water measured 
from the surface for wide shallow rivers, which figure 
should be increased to two-thirds in the case of canals 
and flumes or narrow natural channels The velocity 
generally increases from the surface downward to 
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about one-tenth of the depth, .ind then dcireabcs to 
' the bottom, vvlirre it rCfiches the minimum 
I VVlipre more than one observation was made upon 
the channel, the ratio between the surface and mean 
velocities in a striMin was found, on the avera^ge of a 
I number of experinirnts in difTerml rivers, to be* o 88 
' of the mean uf the surface vclodtiLs taken in the 
vertical m which the floats w^erc run Where only one 
I surface flout was used in the centre of the river, the 
I coeflicient was on an .iverage found lo be 080. The 
I chances of error are greater where only one float is 
used. For shallow depths of from 3 lo 8 fee I the co- 
I eflicicnt for the me.in velocity varied from o qi to o 82. 

' bor large deep rivers, such as the Mississippi, 

I Humphrey's and Abbot's observations gave a co- 
I cflieient of o q8 

I Measurements are also recorded of the flow of water 
I under ice The observ.itions w'ere made by cutting 
; holes large enough to admit a current meter In an 
icc-covered channel a decidexJ drag occurs at the 
1 surface as well ns at the bnltoin Two points of mean 
velocity were found to exist in the vertirai at about 
o 13 and o 73 of the depth, the maximum being at o 35 
of the depth The best result wms obtained by hold¬ 
ing the current meter at two-thirds of the depth and 
applying a coeflicient of 093 to the observed velocity 
at that point 

For providing uniformity in the reports of the various 
observers as to the quality of (he water, the follow'ing 
standard of turbidity was used for Held observations. 

! The figure 100 was taken lo represent a water con¬ 
taining loo parts of silica per million, in such a state 
of fineness tnat a bright platinum wire one millimetre 
in diameter can just be visible w^hen the centre of the 
wire is 100 nullimetres below' the surface of the water, 
the eye of the observer being 1 20 metres above the 
wire, the observation being made in the middle of the 
day, in the open air, but not in sunlight. 

For taking observations ^aduated rod with a 
platinum wire proj'ecting from it at right angles was 
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used (Fiff. 3), on which the ffraduatian mark of 100 
is placed on the head at a distance of 100 fniUimetres 
from the centre of the wire. When this rod is 
Ifiunersed In water the visibility of the projecting wire 
at the depth from the surface determines the degree 
of turbidity according to a scale given in the rmrt. 
This varies from a turbidity of 7 degrees at a depth 
of 1095 millimetres to 100 degrees at loo millimetres 
depth, 1000 degrees at 21 millimetres, and ^ 3000 
degrees at 12 mlTlimetres. When platinum wire is not 
easily obtainable a clean bright pin will serve the pur¬ 
pose, and where observations cannot readily be made 
in the stream, a pail or tub filled with the water may 
be used, the diameter of which should be twice the 
depth at which the wire is Immersed. Where the 
turbidity is more than 500, that is, where the wire can¬ 
not be seen through an inch of water, the water to be 
gauged should be diluted with clean water, the 
turbidity being multiplied by the ratio that the total 
volume of water bears to the water in the mixture. 

In report No 67, on the motion of underground 
water, by Mr. S Slichter, it is stated that the lowest 
theoretical limit at which ground waters can exist is 
reached when the pressure in the rocks, due to the 
weight of the superincumbent material, is so enormous 



that all cavities and pores are completely closed. This 
limit, It Is calculated, is reached at 6 miles. The land 
surface of the globe covers ^2,000,000, and the water 
surface 144,700,000 square miles Taking the average 
pore space of the surface rocks occupied by water or 
moisture at 10 per cent., the amount of ground water 
IS estimated at ^65,000 million million cubic ya^s. 

On thlv basis the underground water would be 
suJGdent to cover the entire surface of the earth to 
a uniform depth of from 3000 to 3500 feet. The ground 
water is estimated to be about one-third the amount 
of the oceanic water. 

The rate of movement of water through stril and 
rocks depends on the size of the pores of the water¬ 
bearing medium and the pressure gradient or head 
due to gravity All rocks arc more or less pervious 
to water, The porosity of quartz sand varies from 
33 to 40 per cent, of the bulk. Sandstone rocks fit for 
building purposes contain from 3 to 25 per cent, of 
porosity, limestone from 1 to 13 per cent,, while 
granite has about one-half per cent, I 

The water tontained in porous soils and rocks ^ 
postpites a slowliut definite itiotion, and m^vea in an I 
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underground current for the Mine reason 8ist wi^ 
moves in surface streamB, flawing from a higher tMt 
lower level. ^ 

The flow vanes as the square of the size of 
grnins of soil, and so if the size of the soil grah^'.ho 
doubled, the flow of water is quadrupled. < 

American experience agrees with the result aitin^ 
at by French engineers that the average vdlooljr 
through sands is about a mile a year. 

The general trend of moving underground waiitr 
under the influence of gravity is into the neighbouring 
streams and lakes, but the geological conditions may 
be such as to force the water above the surface of the 
ground and form springs, or it may take a general 
course down the thalweg and towards the Sea within 
the porous medium itself, and so constitute an und^- 
ground stream at great depth and several miles in 
breadth. 


THE WORK OF THE REICHSANSTALT,^ 
'"["HE third volume of the Transactions of the- 
^ Rcichsanstalt was noticed in these pages some- 
two and a half years ago. The part under review at 
present gives an account of the larger researches- 
which have gone on since that date, and affords ample 
proof of the fact that the staff of the Institution has- 
no intention of departing from the high standard of 
accuracy and excellence we have learnt to expect in 
their work 

As in the previous volume, the first paper deals with 
the work ot the director of the second division, Dr. 
Thicssen, who has continued his researches into the 
dilatation of solids and liquids, and has determined 
the dilatation of water from 50° C to ioo^_ C , thus 
completing his study from its freezing point to its 
boiling point. 

The range from 0° C to 40° C, had been covered by 
Chappuis, and the small differences between his results 
and those of Thiessen were noted in our former article 
(NATUHie, April 25, wi). 

The method of balancing columns employed m the 
earlier research was used again, the water in the- 
column at high temperature being in each case 
jacketed by a tube containing the vapour of some- 
liquid boiling at that temperature. Dr, Thiessen 
shows that a&)ve 25° the following formula represents 
the results with considerable accuracy;— 


P 


568290 


i+aii, 

/+ 727 S 


while, to continue the table given in our previous 
article, the actual densities found were the follow¬ 


ing — 


Another paper which brings earlier work up to date 
IB that by Jaeger and Dicselhorst on the mercury 
standard of resistance. In conse<|Ueiice mainly ^ 
difficulties arising from electric traction, the method of 
comparing the resistances of the tubes by the use of 
the differential galvanometer has been abandoned, the 
Kelvin double bridge being used in its stead 
Calling M the mean of the resistances of four 
manganin coils of about one ohm resistance, we have 
the following series of values'— 

s 1 001737 ohms St r8* C, 

“ 37 fp ii 

= 44 ■> ■• 

“ 4 ” II i« 

1 WiMnuchahlldlM Abhudlunsin d«r PlqfiiluUiGh TwkiilkbieO 
Rskhwiniiali,^' ml, Iv, port 1 


Not. 1893 , 
une 1895 . 
uoe 1897.. 
arch 190^. 
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Tbe greatest dlflference between the value of M 
dettarmlned by observation on any one tube and the 
mean la 15-5 parts in one million, while the greatest 
dhuige that has taken place in the value of any one 
of the tnanganin standards of the first division relative 
to tha tubes is 45 parts in one million. 

' Or. Scheel has an interesting paper on the expansion 
xA solids, describing a series of experiments using the 
Pulfrich form of the Flzeau dilatometer. Tlie method 
leads to results of great accuracy for expansions at 
temperatures up to tnat of the boiling point of water; 
it is interesting to note that for Berlin porcelain, the 
expansion of which is of importance in conneLtion with 
its u^e in the air thermometer, the author confirms the 
result of Chappuis and Harker. Holbom and , 
Qruncisen had round that at high temperatures, say , 
600° C., the expansion is much Jess than would be : 
Inferred from a formula extending over a range from | 
0” C. to 100° C, In this respect the porcelain re- | 
sembles fused quartr, < 

In another paper Lummer and Gehrcke discuss in ! 
a very complete manner the optical properties of dis- I 
persion apparatus of high resolving power, while I 
reference must be made to two papers, on the scattering 
of particles from heated metallic surfaces, especially 
those of the platinum group, and on the scattering of 
particles from kathode surfaces m ti vacuum 

It is clear from this brief notice that the range 
covered is a wide one, and that the Rcichsanstalt is 
still continuing to advance our knowledge in a notable 
degree. 


RECEm GEOLOGICAL OBSERVATWl^S IN 
CAPE COLONY,^ 

W HEN Dr. Edward Brown, in 1669, carried the 
fame of the Royal Society across Europe, and 
quietly pursued his antiquarian inquiries, he remarked 
that there were ** Wars at that time when 1 was in 
this Country, between the Elector Palatine and the 
Duke of Lorrain.’* In a similar spirit, the geologists 
of the Cape Commission have continued their con¬ 
scientious work in a land divided and subdivided 
against itself, merely transferring their activity to the 
Transkeian Territones, when geological observation 
became incompatible '* with the necessities of Martial 
Law " (1901 report, p. 4) The course of a struggle 
which at one time threatened the Empire is referred 
to as ** the military problem the serene permanence 
of scientific work has seldom been more aptly illus¬ 
trated. 

The region to which the assistant geologists were 
temporarily exiled lay on the south-east coast of Cape 
Colony, between the Great Kci River and the frontier 
of Natal, in native territories where military rule was 
not proclaimed. In the spring of 1901, however, 
observations had been rendered possible nearer hcad- 
Guarters, in the divisions of Swellendam and Rivers- 
dale. liiese led to some corrections of the map issued 
in 1897. Messrs Rogers and Schwarz point out how 
the pcMsibly Cretaceous Uitenhage series can often be 
diStinguisKed from the overlying gravels only by the 
oc^rrenoe of fragments of a quartzite in the latter. 
This quartzite is a well markra rock that caps the 
Uitenhage series unconformably. 

The same authors, who then formed the field-staff 
of the survey, describe the general features of the lands 
examined b^nd the 9 cei. Unlike the western 
portion of the Colony, there are here no folded moun- 
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tains near ihe coast, and the moisture-laden air from 
the sea penetrates in consequence far inland. Tha 
rivers come down from die Storm Bergen and 
Drakensberg ranges, and cut steep valleys through 
the vast st^s formed by successively elevate " coastal 
plains." ^om the coast inwards, we may move 
along the edge of the same stratum, on the line of 
strike of a great synclinal. Starting from its axis, 
ab^t the mouth of the Kei River, older and older 
beds are met with as we go north-east. In Kentani, 
the first division, the igneous intrusive masses are so 
abundant as to obscure the stratified deposits of 
Karroo age, and seem (p 31) to have eaten up the 
latter in making a place for ihcmscLvcs in the crust. 
The variations from dolente to granite appear to have 
originated in a single magma. On nearing Pondo- 
land, the Dwyka Conglomerate, of Lower Karroo age, 
and always important as a lithological horizon, occurs 
with its characteristic glaciated t^ulders The Table 
Mountain Sandstone of the Cape system comes out 
uncrumpled from beneath it The most interesting 
work done 111 Pondoiand was the more detailed ex¬ 
amination of the CretucLOus beds, already brought to 
notice by B.aily and Garden in 1855, °y Griesbach 
n 1871. The lower layers contain rolled chelonian 
bones, and were deposited in shallow water. Among 
the " superficial," or post-Cretaevous, beds of Kentam 
IS (p 66) a fossihferous quartzite of fresh-water 
origin 

The report for 1902 sees Mr. Rogers installed as 
acting or chief geologist in place of Dr, Corstornhine, 
who has been tempted northwards. Mr. A L du 
Toit, himself a colonial, as we are happy to observe, 
joins the staff as an assistant. The main work for 
1902 lay in Matatielc, up against the Drakensberg 
Range, and still in native territories The intimate 
connection of volcanic energy with the range is shown 
by the discovery of a chain of nineteen vents, in addi¬ 
tion to five recorded to the south-west by Mr, Dunn 
as far back as 1878. They are filled with dolente or 
airglomerate, the latter consisting largely of blown-up 
sSiimentary material. The lavas that flowed from 
them, in Jurassic times, over the upper beds of the 
Karroo system, have been weathered away the 
south-east, but are preserved upon the north-west 
slope Mr. Schwarz points out (report for 190a, pp S> 
and 60) how the trend of the volcanic line is relate to 
persistent north-east and south-west axes of folding, 
which have determined In the past the coast-line of 
this part of Africa. The old eastern continent had 
receded, by Jurassic times, as far as the line of volcanic 
vents, a later uplift must have been followed by sub¬ 
sidence, where^ the present Transkc an coast-line was 
determined. The edge of the Drakensberg p ateau 
may thus be regarded as the crest of a uniclinal fold, 
the native territories lying on the loww limb. 

The strata encountered range down from tne yavo 
Sandstone,” which may be partly of explosive origin, 
to permo-Carboniferous beds. All thwe are induded 
in the convenient but loo comprehensive Karroo 
system (p. 103), though the upper zones may te as 
modern as the Jurassic period IndicaUMs 
remains are already known (p. Sf)- 
beds ” more recent than the famous Tlieriodont 
horizons of the Karroo system, contain thin roals and 
oil shales. The natives at present use ox-droppings 
for fuel, and thus deprive the poor soil of a valuable 

Wwk^af also done in the typical Karroo district, 
south of the Nleuweveld escarpment, where new dis- 
coverlea of Pareiasaurus have reaulted. Considerable 
pains have been taken to place the ooll^iona of the 
Cmmlasion In the hands of speciaUaU for determin- 
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ation, and no one who has been the development of 
the reptilian material from its matrix under the care 
of Prof. H G. Seeley can re^fret that certain speci- 
men$, at any rate, have travelled across the sea to 
Enf^land. fr A ] C 


IHE ClAUATK OF I^OL TIJ AMhlilCA * 

N (he volume mentioned belou, till Ihc mean values 
0/ the iiietcorolo^'U'dl clcincnis whnh constitute 
the climate of the country 111 question arc brought 
togelherj Ihcne values being deduced from a long senes 
of observaLions ternimating with the year jqoo When 
It IS mentioned lhat the Lountiy embraces 33® of lati¬ 
tude, the surface of which slopes from the shores 
of Ihe Atlantic on the cast to the snou-<lad summits ; 
of the central range of the Ande*> on the west, thi‘ 1 
reader must nol b" surprised if he finds gie.it diWcr- 
ences in the atinotpheric conditions that prevail in the > 
various parts of the Republic 
A rhoroiigli kno\Kledgi* of (he changes in the meteor- I 
ologk i 1 elements in this the South American portion 
of the globe >Nill prove of great importance to us 
duellers m the Old World, for although we aie separ¬ 
ated so widely as regards distame, wc are intimately 
connecied meteorologically ft is quite within the 
bounds of possibility th.it our gre.it dependency India 
and the region about it (and indirectly the British Isles 
and Europe generallj') may be able to check their long 
period forec.isls on observations made 111 the Argentine 
Ri piiulic 

In this volume an English translation accompanies 
the Spanish teyt, so that (he book is available to those 
who laniiot read Ihe latter language In addition to 
the numerous tables showing the mean daily and 
annual variations of the elements, nciompanied by an 
excellent stalemeiiL in each rase, Prof. Davis has given 
a set of twenty-six pl.ales which ilhibtr.ite graphically 
not only these vari.itions, but the mean conditions 
which prevail over this extensive area 

For many of the elements the 1111111 Ihly and yearly 
values for each year .since the lommenrenient of observ¬ 
ation arc included, but an omission is made in the 
cn^e of atmospheric pressure Recent investigations 
havr indicated that the variations from year to year 
over the South Aiiieriran coniinenl, more especinlly 
about the region of C'ordoba, arc the inverse of those 
about the region surrounding the Indian Ocean, that 
IS. when the iiuMn presburc fur the year is high 
in Cordub.i it is low in India; the instTtion of the 
pressure values in this V'olume for one station, namely, 
Cordob.i, would have bern very useful 

For climatological reasons it is necessary to study 
the readings of many barometers well scattered over a 
countrv, Inmce the statement on p 45 that “ observ- I 
ations of .itmosphiTic pressure, how'ever complete, are 
of little prfKtical value if confined to a single 
place. . " It IS important, however, to bear in 

mind that complete senes of barometne observations 
at two stations, one set to check the otJier, are quite 
sufficient in many parts of the world to study the 
changes over large .irrns from year to year. 

The publication of this volume will undoubtedly be 
welcomed by meteorologists and those who wish to 
make iheniselves acquainted with the W'eather of the 
region survey ed, nnd the very complete manner in 
which the information has been brought together In 
this coiivTiiient form should add to its usefulness 

W. J. S L. 

1 ''CUi^ of XrmiiM Republic '* Conpilud from Obtcrvmim 
Ip ibe end of ilw Yw ipoO. By Weliv G Oavm Direclor of the 

^ ****‘"“ (^bllehed by ih« 
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NOTES. 

A ciRcuLAH signed by Prof. A Tondll an 4 Prof. 
Cerruti announces that it Is proposed to erect a memorial 
In honour of the late Prof. Luigi Cremona, professor of 
higher geomoiry in the L'niversity of Rome, and director 
nf the engineering sc'hoo) The fame of Prof. Cremona Is 
world-wide, and his works have exercised a great influence 
on research in fields of pure and applied irrathefnaHoi. It 
Is intended that the monument to his memory shall be 
on international one, and the hope is expressed that Rll 
who have been inspired b\ his discoveries, or have regard 
for his genius, will loninbute to the fund being raised. 
Subsiriptions should be >sf*nt to Signor J Sonsogno, Piazsa 
San Pietro in \ incoh, 5, Rome 

At a inerting of the Bath Town Council on Tuesday, 
mciilioii was iiiiidr of the fart that helium has been found 
in gasr*. from the largest and perhaps the best known of 
the nil'4 hot ininer.'il springs, the King's Bath. The de» 
poMts th.it iiilliit in the tanks and pipes at the three springs 
have also been invistigated A few weeks ago a quantity 
of the deposit from ihe new Royal spring was obtained and 
, sent to the lion K J Strutt, who, In a communication 
I to the Baths Cimimittre, remarks —My experiments have 
led to some cundusions which nmy, I hope, interest the 
I vummittco 1 have found that the deposit (ontains radium 
in apprcLiable quantities, though f am sorry to 5 a> not 
enough to pay for extraction It will be remembered that 
the gos which bubbles up from the springs contains a small 
propoitinn of helium. Sir William Ramsay has recently 
made the most important discovery that radium slowly 
evolves helium by a spontaneous change 1 think there can 
be liltle doubt that the helium of Bath owes its origin to 
large quantities of radium at n great depth below the eorth's 
surf.ue, A little of this radium is earned up by the rush 
of hot w.iter and is found in the deposit Mv cxpenmentB 
|irniiiise further interesting develupiiieiita, which I shall 
h.ne much pleasure m bringing to the notice of the rom- 
millee in due course " 

A MkETiNCj was held in the house of the Zoological Society 
01 Tuesday to lonsider proposals for the organisation of 
.or1ogi!»ts Forty-one zoologists from England, Scotland 
uni Ireland attended the meeting The following resolu¬ 
tion was carried by a large majority That it Is desir- 
uble that the zoologists of Great Britain and Ireland be 
organised for the consideration of all molters affecting the 
interests of zoology and zoologists, and to take such action 
as may seem desirable " A committee consisting of Prof. 
Cossor Ewart, Prof- Bridge, Prof Hickson, Dr. Scharff, 
Dr. G, C. Bourne, Dr. Ridewood, and Mr Cunningham 
was appointed to draw up a scheme 

Wb are glad to sec among the New Year honoura 
gazetted by the India Office the name of Dr. W. T Blan- 
ford, F.K.S , who has been made a Companion of the Order 
of the Indian Empire. Dr Blanford, whose services to 
Indian geology and zoology are known to all our readers, 
joineu the Geologiial Surve> shortly before the outbreak of 
the mutiny, and is one of the few civilians entitled to wear 
a Mutiny medal 

On New Year’s Day we had the pleasure of Inspecting 
a series of the well-known animal photographs of the Messrs. 
Kearton now being exhibited to the public at 175 Bond 
Street. All these,, reproductions from the original photo¬ 
graphs have been considerably enlaiged, although not to 
such on extent as to impair the sharpness or blur th* 
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drtairti The owneri are lo be congratulated, not only on 
lAn general character of the exhibition, but likewise on the 
fact that none of the photos h^e been " touched up.” Mr. 
Cherry Keanon specially prides himself on the photo of a 
great created grebe on her nest, which took seven days’ 
whlrhlng before it could be secured 

Sta William Ramsay, K C.B , will, we learn from 
'StUnee, give a course of lectures during the suiimier ^lessiun 
at the University of California on " The Constituenis of the 
Atmosphere and the Emanations from Radium ” 

Tub year 1905 being the tenth anniversary of Rontgon’s 
discovery of the X-rays, it is proposed to rommeinoraie the 
occasion by holding in Berlin a Hontgen congress, together 
with a Kontgen exhibition Information regarding the 
arrangements will be obtainable from Prof K F.berlem nr 
Dr Immelmann, of Berlin 


The Australian mail has brought the report of the meet^ 
ing of the Linnean Society of New ^uth Wales dn 
November 35 last, from which we learn that the chairman 
made a preliminary announcement respecting the Macleay 
fellowships endowment—the late Sir William Macleay's last 
and crowning benefaction to science Subject to a life- 
interest in the principal on the part of his widow, lately 
deceased, Sir William bequeathed ro (ho Society the sum 
of for the foundation and endowment of research 

fellowshiji'i, tenable by graduates in siienie of the Uni¬ 
versity of Sjdney upon certain conditions speiiHcd in the 
tpstamentarv dirix'tions On October 34, 1903, the 

CNCLutors paid to the Society the sum of 5 t,a 5 o 2 , which the 
count il has since invested at 4 per irnt per annum The 
couMi il does not expect to be in a jKisition to make appoint¬ 
ments to the fellowships brriirc .ibiut the middle of this 
year 


A 5i'Uci<iL meeting of the ncrliii (jeographical Soiiet) 
will be held on January 13 to greet the members of the 
German Antarctic Expedition and receive the report of Prof 
E. von DrigaJski on the course and results of the expedi¬ 
tion. An address will be given bv Prof V'anhnfTen on the 
fauna of south polar regions 

On luesday next, January 13, Prof L C Miall will 
commence 1 course of six lecUirrs at the ico^al Institution 
on the ” Development and Transformations of \nimals ” 
On 1 hursday, January 14, Mr Cl R M Murray will deliver 
the first of three lectures on the ” Flora uf the Ocean," and 
on Saturday, January 16, Mr J A. Fuller-Maitland will 
begin a course of three lectures on " British Folk-Song ” 
The Friday evening divvourse on January 15 will be delivered 
by the Right lion J^ord Rayleigh, his subject being 
‘"Shadows", on January 33 by the Kc\ W Sidgreaves, 
on " Spectroscopic Studies of Astrophysical Problems at 
^tonyhurst College Observatory", and on January 39 by 
Mr, I) G Hogarth, on " The Miirshes of the Nile Delta " 

CAPfAiNS S P James and W Ijifv Liston, of the Indian 
Medical Service, write from Simla lo point out that the 
Ahird volume of Mr F V Theobald’s work on the Culicida: 
contains reproductions of portions of plates which they have 
prepared for a monograph on Indian Anopheles, and that 
statements are made In b number of rases without reference 
to the work of the individual observers upon whose results 
they arc based, Wc have referred the matter to Mr. 
Theobald, who writes —" 1 much regret that the plates 
and Information to which they refer should have been pub¬ 
lished without acknowledgment in my book The omission 
was due entirely to inadvertence, occasioned by the press 
of mutter culling for record In the work Steps nre being 
token to remedy the error." 

We learn from 5 cic«cs that the following Bill has been 
introduced into the U S House of Representatives and re¬ 
ferred to the committee on coinage, weights and meosures '— 
** Be it enacicd by the Senate and House 0/ Representatives 
of the VntUd States of Amertca m Congress assembled. 
That on and after the first day of January, nineteen hundred 
and Ave, aU the Departments of the Government of the 
United States, in the transaction of all business requiring 
the use of weight and measurement, except in completing 
the survey of public lands, shall employ and use only the 
weights ,and nieosurfs of the metric system, and on and 
After the first day of January, nineteen hundred and six, 
the Weights and raeosuies of the metric system shall be the 
legal standard weights and measures of and m the United 
States.” 
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Tiif jf'ipiiir publishes the following coiiiinunication from 
Its Madrid lurrcspondent —"In anticipation of the total 
eclipse of the sun of August, 1905, the papers are beginning 
lo iirgp (he (jovFrnmmt to include in the i..simialos for 1904 
m iifiTi providing for a scientific ini^bion of Spanish 
astronomers to be sent abroad, in onler lo study in foreign 
observatories the latest meiluids of inve‘iCigating the pheno¬ 
menon For the eclipse of igoo the Cortes voted 190,000 
pesetas, but the measure was luk(*n no late ihiU the money 
was spent at a loss It nu) be nientiomxl that the zone of 
about 300 kilometres covered by the cilipbc of 1905 traverses 
Spam from Galici.'i and Asturias lo Valencia and Castellon 
The northern coast between Corufia and San Vicente de la 
Barquera, .'ind the eastern from Valenua to the Gulf of 
San JurgG will be included in the zone of total obscurity■ 
Observers at F'errol, Lugo, Oviudo, Gijon, L6un, Palencia, 
Burgos, Sonn, Teruel, and Saragossa will have some four 
minutes in whiih to make their observations Madrid lies 
to the south of the zone of total ellipse It would be well 
if foreign .istronomers would lend thr-ir sympathy to hpUntsh 
students to raulilalc the preparations for the moNt effective 
utilisation of these precious ineinsntE ” 

With the dsilv weather report for January I the Meteor- 
ologiial Ofiice issued a small subsidiary chart showing the 
total riunfalJ jn jgoj at those stations which report by tele¬ 
graph, together with the percentages of the average annual 
fall for the thirty-five >ears 1H66-1900. '1 he chart shows 

verv clearlv the general distribution of the rainfall of the 
year, so far as it is reprehented by the stations referred to. 
I he greatest fall, 67 inches, otturred at Valencia, I 30 per 
cent of the yearly .'iverage At Storiiow.ay the amount was 
03 imhes, 133 per tent of the average (4003 imhes), this 
latter value b^Ing nearly 10 imhes less than the normal 
fall Bt Valencia The smallest falls occurred on the 
east and south-east coasts of England, at Yarmouth the 
rainfall was only 2483 inches, 05 per cent of the average 
(2I140 inches) Ihe greatest percentage excess was 
registered in London, the aggregate amount being 38 
inches, 15b per cent of the average annual fall, and at 
Oxford the rainfall amounted to 143 per cent of the average. 
At Greenwich (not shown omthe chart) the rainfall for the 
year was 35 58 inches, being 11 43 in< hes above the average 
for sixty years; there were 184 rainy days, The previous 
largest fall there in this period was 3401 mihea in the year 

iRsa 

Some of the smoJIer shell-fish, especially cockJef, have 
recently been found to be grossly contaminated with sewage 
These fish form a staple article of diet among the poorer 
classes, 4pd since they are cooked before consumption, it 
might be thought thg| the bgcillus of typhoid fever would 
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be deitroyed and the molluecs rendered harmleis thereby, 
but thli cooking ie a very perfunctory proceee, and connate 
In plunging netfula of the live fiah, the ahella of which are 
tightly cloaed, into a veaael containing boiling water The 
Immeraion of the cold mnaa immediately lowera the 
temperaturOp and when. In the course of two or three 
minutea, the water begins to boil again, the nets are lifted 
out. The scalding kills the fish and causes the shells to 
open, but does not sterilise the Lontenls, and fish that had 
been kept in typhoid polluted water were found to be swarm¬ 
ing with live baLllli after this process of cooking Pro¬ 
longed boiling would be elTective, but causes the fish to 
shrivel and spoils them for sale. Dr Klein suggested that 
cooking by stenm might be found to sterilise elTiciently 
without spoiling the fish as food, and some experiments 
have recently been earned out for the fishmongers’ 
Company with a view to test this Two batches of molluscs 
were rooked, one for ten minutes ami the other for five 
The steamer used w.'is a vessel two feet deep, the fish being 
distributed in three lasers on tra}s, the steam being intro¬ 
duced by a pipe about an inch from the bottom. The results 
were —ten minutes, mussels spoilt and useless, cockles 
all right in upper layer, bottom layer overcooked, five 
minutes, mussels all right, and also two upper layers of 
cockles, but bottom layer of cockles less satisfactory Ihe 
bacterial results were that the cockles proved to be sterile 
in all cases Thn mussels were also sterile, except some in 
the top layer steamed for five minutes, which still contained 
some living spores As n result of these experiments the 
Fishmongers' Company feels justified in strongly recom¬ 
mending a substitution of steaming for boiling to the trade 

Dibcussino the subject of nuclear division without cell 
division, Mr R.^lph Lillie suggests that imtosis is an in¬ 
cidental consrquenie of the passage of the chromatin into 
the strongly acid and chromatic phase. This change, he 
believes, Involves the acquisition by the chromatin of a 
negative charge of considerable potential, as a result of 
the inductive action of whiih there ensues a redistribution 
of the ions in the cytoplasm with the production of certain 
differences of electrual yiotentlal To these potential differ¬ 
ences are due the appearance of the astral radiations and the 
diminution of surface tension that leads 10 cleavage (Bio- 
logpcal Butleiin, vol iv. No. 4) 

In a paper in the Technology Quarterly (vol xvi No. 3) 
Messrs C E. A Winslow and C. P. Nibecker discuss the 
significance of bacleriologiL.iI methods in sanitary water 
analysis. They consider that the real application of 
chemistry begins where that of bacteriology ends. When 
pollution is ao gro«^ that its existence Is obvious and only 
Its amount need be deierniined, the bactenological tests will 
not serve on account of their excessive delicacy. In study¬ 
ing the gross pollution of streams, treatment of trades’ 
wastes, and purification of sewage, the relations of nitro¬ 
genous and oxygen compounds are of prime Importance, 
that 11, when pollution is to be avoided because the decom¬ 
position of chemical substances causes a nuisance, it must 
be studied by chemical methods When the danger is that 
of infection, and arises only from the preeence of bacteria, 
bacteriological methods furnish the best Index of pollution. 
With regard to methods, the authors express a preference 
for the uee of the Fermentation tubes, and of gelatin, and 
of lactose agar, plates 

The secretary of the Durham College of Science, New¬ 
castle-upon-Tyne, Writes to supplement the remarks respect¬ 
ing the conditions on which women can obtain degrees in 
the University of Durham, contained in an artkie on the 
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higher education of women published In our Imb of 
December 24, 1903. Residence In Durham is necessary'Only ^ 
for women proposing to tak%a degree In arts of the Dwham 
University; for Durham degrees in science, medicine, 
attendance at the Durham College of Scleflce and tho 
University of Durham College of Medicine Is the quaUfi* 
cation, and there are many women undergraduates at these’ 
colleges in Newcastle-upon-Tyne 

In the December number of the Zoalogui Mr. A. K. 
Cocks discusses the length of the period of gestation In tho 
badger, which he is inclined to think la nearer a twelve- 
month than the four and a half months assigned to It by 
Mr Mcade-Waldo 

The homology and classificaiion of che tines developed* 
in the crown of the antlers of the Carpathian red deer form 
tho subject of an article by Dr E Botezat In Gegenbaur's- 
Morphologisches Jahrbuch (vol. xxxii part i). In an 
appendix the author records the existence of what he re¬ 
gards as two local races of the species, for which the names- 
Cervus vulgarts campesirts and C v montanus are pro¬ 
posed It may be pointed out, in the first place, that C 
vulgaris is not the name of the red deer, and. In the second 
place, that C. v- campesirts is preortupicd by C campeMiris, 
one of the names of the South Aniernan pampas deer 

Bulleiin No 41 of the entomological division of the U S. 
Department of Agriculture is devote<l to an account of the 
life-history of the codling-moth and the damage inflicted 
by its caterpillar on orchards Ihe author, Mr. C B- 
Simpson, stales that this now cosmopolitan Insect was in¬ 
troduced Into the North-west Pacific States about the year 
1680 On account of the genial climate of this new habitat 
two overlapping annual broods are now produced, and iF 
proper preventive measures are not taken to keep them in 
check, the entire apple-crop in many districts is liable to 
damage. The best remedial measures appear to be arsenical 
spraying and banding, and by ihese means the damage to 
the crop in one case has been reduced from between 40 and 
61 per cent to as low as 10 per cent , while it Is estimated 
that by continuing the process for a few years the Injury 
inflicted by this insect might in any locality be reduced from 
nearly 100 per cent to 5 or lo per lent The annual shrink¬ 
age in value of American apple-crops owing to the ravages- 
of this moth has been estimated at 11,000,000 dollars. 

The seas of Japan, Okhotsk, and Bering have been 
attracting of late a great deal of attention from both RusBiBn> 
and 'American explorers M. P. Schmidt gives now, in a 
recent issue of the Izvestia of the Russian Geographical 
Society (1903, 11.), a short sketch of the physical geography 
of these seas, with a list of 133 species of fishes found in 
them, and their distribution, the list being based both on 
previous research and the author’s own collection, whiclv 
contains 100 species. 

The hydrographic expedition of M. L. S Berg, which 
has collected interesting data concerning the present rise 
of level of Lake Aral, has also studied the temperature, iho 
currents of the lake and Its salinity (specific gravity from 
I 0076 to I 0080 in the middle parts, and up to f 00^ and 
I 0090, occasionally 1 0094 in sheltered bays). The plankton 
is poorer than in European lakes, and during the hot daya 
It keeps at a certain depth, coming to Che surface only m 
the moonlight. M. S A. ZernofT, who has studied ihe* 
Aral collections, has found in them quite a number of forma 
which had with in the Caepian Sea, and had 

only lately bem described by Prof. Sare, The expodltloA 
hae also collected ante, lliarde, and other specimens of 
Interest to naturalists. 
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' Tm Cantury M^gaune for January rental ns an illus- 
tnitfd article on radium by Prof. E Merritt, and one on 
^:pdluiii and radio-activity by Mme. Curie. The extraction 
npd properHee ol the new element ore oleo described in the 
5 lrand Hagatin^, In the course of on Illustrated interview 
with M, Curie. 

Thb bound volume for 1903 of Knowledge! which has now 
been published, makes a very attractive book It is pro¬ 
fusely lllustrat^, and, as usual, the astronomical plates are 
'particularly good. The magazine has just been Incorpor¬ 
ated with the XUusirated Seienitfie News, and the combined 
journal will be published under the Joint title of Knowledge 
«nd Illustrated Scientific News, 


identical with the figure of Leduc The chief sources of 
error to be eliminated are the presence of air in the density 
flask, the difficulty of completely drying the gas, and the 
solubility of different gases in liquefied chlorine 

In a recent number of the Compter rendus it is stated by 
M. Becquerel that when crystals of hexagonal line blende 
are crushed between glass plates they emit a flash of light 
comparable with that which Is produced by the proximity 
of a radium salt in Crookes’s spinthariscope. It is suggested 
that in the latter case the positively charged a-partlcles 
fracture by their Impact the surface of the blende, nnd that 
the flashes of light observed are thus caused by a nirchjnical 
action on the screen 


Thb second part of vol. li, of " The Fauna and Geography 
of the Maldlve and Laccadive Archipelagoes," being the 
account of the work earned on and of the collections made 
by an expedition during the years 1B99 and 1900, has been 
publbhed by the Cambridge University Press This part, 
edited by Mr. J. Stanley Gardiner, contains the following 
three reports.—marine mollusca, by Mr. Edgar A. Smith, 
the Enteropneusta, by Mr. R. C. Punnett; and marine 
Crustacea—the spider-crabs (Oxyrhyncha) and the classifi¬ 
cation and genealogy of the reptant decapods—by Mr. L. A. 
Borradaile. The third part of vol ii is to be published on 
May 15. 

We have received the second series of vol viiL of the 

Proceedings and Transactions of the Royal Society of 
Canada," and notice that It contains a full account of the 
twenty-first general meeting held at Toronto m May, 1902. 
The presidential address, by Sir James A Grant, K.C M G , 
hod for Its subject the universities in relation to research, 
and oonscicutes the first appendix to the first part of the 
volume, which includes the Proceedings. The second 
appendix contains reports from twenty-seven associated 
'literary and scientific societies In Canada, some of the re¬ 
ports being in French. Similarly the section of the Irans- 
oefions dealing with French literature, history, and 
archsology is given in French Among papers read before 
the section concerned with the mathematical, physical, and 
chepilcal sciences may be mentioned .—On the stresses de¬ 
veloped In beams loaded transversely, by Prof H. T Dovey, 
F R.S.; researches in physical chemistry carried out in the 
University of Toronto during 1901-a, by Prof W L, Miiler , 
•on the existence of bodies smaller than atoms, by Prof 
Rutherford, on the absolute value of the mechanical equiva¬ 
lent of heat, by Prof. H T. Barnes; and the specific heats 
of organic liquids and their heats of solutions in organic 
oolvents, by Dr. J W. Walker and Dr. J. Henderson, In 
«he section of the geological and biological sciences twelve 
papers are included, and among them are two by Prof. D. P. 
Pemhollow on Osmundiles sktdegaiensts and notes on 
Cretaceous and Tertiary plants of Canada. Dr, G K 
Matthew contributes notes on Cambrian faunas, and Prof. 
A. F Coleman discusses the classlAcatlon of the Archaean 
The volume contains numerous well executed illustrations, 
and is an excellent witness to the value of the work in 

science which Is being accomplished in Canada. 

« 

The determination of the donslty of chlorine gas if 
attended with many experimental difficultlee, and the figures 
tfbtaloed by different workers vary between a 448 and a 491. 
1b the current number of the Comptes rendus MM. H 
MolsiBn and Blnet du Joiaoneli descrlboi^beir researchea on 
this subjebt Three groupi of experiments are given, In¬ 
volving seventeen determinations, and the final figure ps- 
ghfM hr the most probable is a 490 at 0° C , a value 
Mn ¥*>Rx vriT 


Tub origin of natural asphalte or bitumen has given rise 
to much speculation, and the suggestion has been made that 
it Is produced by the destructive distillation of vegetable re¬ 
mains mixed with organic matter, and especially with fish 
Another possible explanation is suggested by the production 
of an artificial asphalte by heating natural petroleum with 
sulphur. The series of paraffins is not affected by this 
treatment, but the naphthenes which are present in the 
petroleum undergo condensation and give rise to bodies 
which may be regarded as typical constituents of asphalte 
Two of these, prerpared by the action of sulphur on acc- 


naphthciie, CiqH 


XH. 


have recently been described by 


Karl Diiewortski in the Benchtc The first is a hydro¬ 
carbon, (trinaphthylene benzene), melting at 387® C , 

which contains no less than ten independent ring systems, 
and IS therefore named decocyclene, whilst the second Is a 
sulphur-compound, (dmaphthylenethiophen), melt¬ 

ing at 278® C 


Thb additions to the Zoological Society's Gardens during 
the past week include a Mozambique Monkey {Cereopiihecus 
py^efylhfus) from East Africa, presented by Lady Amherst; 
a Patas Monkey {Cereopiihecus paias) from West Africa, 
presented by Mr. F A Knowles, a Lesser Whito-nosed 
Monkey {Cereopiihecus petaunsla) from West Africa, jiro- 
sented by Mr. G. A Hanton; a Black-backed Jackal (Cams 
tncsomclas) from South Africa, presented by Captain 
Moseley , a Halry-rumped Agouti {Dasyprocta prymnolopha) 
from Central America, presented by Mr John Gordon; two 
Ring-tailed Coatis (JVosua rufa) from South America, pre¬ 
sented respectively by Mr H Everest and Mr. D, b. 
Mackenzie; a Water Rail (JfaHuj aquaUcus), Briti^, pre¬ 
sented by Mr. F. W Pizzey, a Californian Sea Lion {Otana 
californiana) from the North Pacific Ocean, seven Indian 
Fruit Bats {Pteropus mediHi) from India, deposited 


OUR ASTRONOMICAL COLUMN. 

Astronouical Calendars for 1904 —The *' Annuaire du 
Bureau des Longitudes " for 1904 contains more than 700 
pages of useful tables and formulm, astronomical and 
physical, including lucid explanations of such matters as 
the several different calendars, the tides, &c. nmv 
arrangement is Inaugurated ^n this year's publication, In¬ 
stead of giving the customary ^^omplete set of tables, Arc , 
only those relating to astronomy, physics, and chemistry are 
includ^, and it 11 proposed to omit the chemistry and physics 
next year, giving instead full sets of tables relating to 
general geography, meteorology, and statistics. This 
alternation will be continued in future " Annualres." 

The " Annuaire astronomique et mdtdorologique, com¬ 
piled by M. Camiffe Flammarion, attains its fortieth year 
of publication in the Isaie for 1904. It gives a complete 
account of the astronomical occurrences due this year, and 
a useful review of the astronomical and meteorological 
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phenomena of recent years. The current issue contains 
many illustrations, among which are some good reproduc¬ 
tions of photographs and drawings of sun-spots, comets, and 
planetary features observed during 1903. The charts of Che 
sky and the particulars of interesting phenomena, which' are 
given for each month, will be found ver^ useful by all who 
are engaged in mactical astronomy The “Annuuire" is 
published by M Ernest Flammarlon, lU Rue Raiine, Paris, 
at 1.50 francs (about* ir id ) 

Ihe card lalendar issued by Mr Arthur Mee, of 
Llanishen, under the title “ The Ifpuvcns at a Glann " 
contains a very complete set of the tables and a great deal 
of the Information required by an amateur practical 
astronomer. Being printed on a single sCifl card, suitable 
for hanging on the observatory wall, it is exceedingly handy 
to use as a source of reference ior current astronomirul 
occurrences Amongst other Information the card contains 
a list of the principal meteor showers, with cxincise instruc¬ 
tions to observers, ephemeridcs of the planets and lists of 
double stars, variables and nebulie It may be obtained 
from Mr Mee, nt the above addms, for yd post free 

The Variaule Star 1921, W Aurioas—I n No 5, \ol 
xvjil , of the Astrophysical Journal, Mr J A ParkhuVst, of 
the Yerkes Observatory, gives the details and results 0/ a 
senes of observations of the vrinable star W Aurigx, made 
by him during the period December, i8q8-March, 1903 He 
determined the position of the variable (for igoo) as 
R.A =sh. aom 8 6s , 8 = -(-36” 48' 33', and Found that the 
magnitude varied from 0 3 at maximum to 13 8 at minimum. 
The strong colour of this variable is inditaled by the fact 
that when the visual magnitude was 9 5 tho photographic 
magnitude was only in 9 

The variations are best reprcsentniJ, according to the 
curves which Mr Purkhurst has plotted from his observ¬ 
ations, by the following elements -- 

Max =J D 2414648 + 276 t 
or Ueiember 24, 18984-276 h , 
tho interval, M-ni, being 113 ria)s 

Light LcoNaM\ in Si'fltrum PiioTOCKAPnt —In a pjper 
communicated to the current number of the Astro physical | 
Journal, Mr J A Humphreys describes a number of | 
arrangements used by him in photographing spectra for 1 
utilising to the full the light obtained from the light source 1 
under examination He has found that the most general!) 1 
convenient and effective arrangement, when terrestrial light | 
sources are being used, is to place a spherical refleicor \ 
behind the source so that the foiUN of the reflected light I 
coincides with the origin In this way both tho reflected ' 
and direct light are utilised, and are together focused on 
the slit by an ordinary condenser. Comparison pliuto- 
^luphs, which aiL reproduced in the article, show thai the 
light reflected through the source suffers but little from 
absorption, and that the net result of using this arrangement 
IS to obtain lines which would otherwise be too weak to 
photograph, and to strengthen (lie weaker lines 

Another method, which may be used with anv sourtc 
when a grating is used as analyser, Is to place a pair of 
inclined plane reflectors between the slit and the grating so 
that the rays from the top and bottom of the slit are reflected 
on to the centre of the grating, thereby condensing the light 
from the whole length of the slit into .1 narrower plane, and 
sj obtaining 11 stronger spectrum. In another, but some- 
\^hat Himilar, form, the two plane reflectors arc placed near 
photographic plate, so that the parallel rays from 
the top and boitom of the grating are superimposed upon 
the rays from the centre It is found that when long-focuB 
gratings are used the slight Imglhening of the path of the 
rajs by reflation does not interfere, prnitically, with (he 
definition. Many other arrangements, including the use of 
ellipsoidal and paraboloidal reflectors and cylinorical lenses 
are explained and Illustrated in Mr. Ifumphrejs's article. 

Intensity of the Sun's Light — M. Ch Fabry has cotn- 
municaied to the Pans Academy of Sciences an Interesting 

E iper on the candle-power of the sun's light at sea-level 
y an ingenious arrangement, wherein the total solar light 
is diminished in a known ratio by passage through a slit 
and then through an ommonlacal solution of copper 
sulphate, ho compared the light with a oonstagt standard 
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light of known candle-power, and, after varkiuB correctloqir 
found that at sea-level, with the sun at the aenith, the dolor 
light would be ioo,oou times more Intense than Chat pra^ 
duced by a decimal candle at a distance of 1 tnOtre.. 
Supposing that the intensity of the light emitted by diffeYent 
parts of the apparent solar surface is the same, this rceult 
shows that the intensity of the light received—after otm^ 
spheric absorption—from 1 square mm. of the solar disc to 
equivalent to 1800 candle-power, as compared with i5o'-aoi> 
candle-power per square 111 m emitted by the positive poler 
of the electric arc 

laking the amount of heat received per minute from 
1 square cm of the solar surface as i'5 calories, M. Fabry 
calculates that the energy consumed per candle-power i» 
about o 12 watt, but, .is ihe invisible heat rays suffer more 
by atmospheric absorption, the Actual amount of energy 
used up IS probably between 015 and 02 watt per candle 
(Cotnplcs renJus, No 23, vol ixxxvii ) 


PJ^IZES PROPOSED BY THE PARIS ACADEMY 
OF SCIENCES FOR 1904 
ILL following subjects for prizes ore proposed fur the 
)rjr i(}04 by the Puns Academy of Sciences — 

In geometry, the grand prize for mathematical science 
(3000 francs), the subjeit proposed being to perfect, in some- 
important point, the study of ihe convergence of continued 
algobraiLal fractions, the Dordm pri/c (3 (xk) francs), to de¬ 
velop and perfect the theory of surfaces applicable to the 
parnboloid of revolution, the Vaillant prize (4000 francs), to 
develop and study all displatements of an invariable figure 
in which different points of the figure describe sphericaL 
curves, the Franaeur prize (1000 francs) and the Pont elec 
prue (2000 francs), for discoveries useful to the progrei»s of 
pure and applied matheniatits 

In niechaniLS, the extraordinary prize of boocj francs, to 
retompen'se progress m the direction of increaMng ihe- 
rfliiienc) of the French naval forces, a Mant\un prize (700 
francs), fur the iinprovpineiit or invention of instiumentS' 
UM ful to t\w progress of agriculture, or the mechanical arts 
(II ifCLences, and the Plumey prize (2500 frams^, for an im- 
pin\(«iiii<nt (II iiucntion relating to steam navigation 

In asironum), (he Lalande prize (540 franc•«), for the most 
interesting obtiprvntiiin ryf memoir dealing with astronomy p 
the \'ulz prize (460 franco), for the most interesting observ¬ 
ation made dining the current jeiir, and th( Junasen prize, 
iL gold medal, for an important work on physical astronomy.. 

In gmgraphy and navigation, the Binoux prize (aoco* 
fr.mLs), for a work dealing with either of thebe subjects 
In physics, the Hilbert prize (1000 francs), for the best 
triMtise or discuverv useful in the practical application of 
electricity, the Hughes prize (zscxi francs), for work con- 
tiibuting to the (irogress of physics, and the Knstner- 
Ikiursauit prize (zuuo friiics), for the application of elec¬ 
tricity to the arts, Industry, gr cominerce 

In statistics, a Montyon prize (500 franco), for the best 
study in French statistics. 

In chemistry, the Jecker prize (io,uou francs), for work 
in organic cheiiaiatr^r. 

In physical geography, the Gay prize (1500 francs), for 
a study of the existing variations in the relative levels of 
land and sen, by means of precise observations, pursued 
over a fixed portion of the cxiasts of Europe or North 
Vniericn 

In notuny, the Desniaziferes prize (1600 francs), for a work 
on the cryptogams; the Montagne prize (1500 francs), for 
work on the anatomy, physiology, development or descrip¬ 
tion of the lower cryptogams, the de la Fons-Mdlicocq 
prize (ooo francs), for the best botanical work dealing with 
the north of h ranee, and the Thorr prize (aop francs), tor 
the best work on the cellular cryptogams of Europe 
In anatomv and zoology, the Snvigny price (1300 franciL 
for the assistance of young zoologists making a ipKlal study 
ol the invertebrates of Egypt and $yna , and the Thore price- 
(zoo francs), for a work on the anatomy of a European 
species of insect 

In medicine and surgery, a Montyon prize (three prizet of 
ajoo francs, three mentions of 1300 francs), for dlicov^lea 
useful In the art of healing, the Barhier prue (aooo franco), 
for a valuable discovery In the furgical, medical or phamw- 
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aclahcei, In botany In delation to medicine; the 
QfdM prlie (100,000 fcanci), for the discovery of a 
«p^fic cure for Asiatic cholera, or for the discovery of its 
'«nina^ vuch that the epidemic can be suppressed If neither 
«)f these be Corthcomini^, the interest on the capital sum will 
be given for a rigorous demonstration of the presence in the 
■ale substances playing a part In. the propagation of 
«^demlc diseases. The Godard prize (1000 francs), for a 
memoir on the anatomy, physiology, or pathology of the 
genlto-urinary organs, the Lollefitiand prize (1800 francs), 
lor the encouragement of work relating to the nervous 
ayltem, the Baron Lorrey prize (750 francs), for a work on 
military medicine, surgery or hygiene; the Bellion prize 
{7400 francs) and the M&ge prize (io.ckki francs), for an 
•essay pn the causes which have retarded or favoured the 
progress of medicine from anlic^uity to the present day 

In physiology, a Montyon prize (750 francs), for a work 
In experimental physiology, the Philipeaux prize (900 
fronts), the Pourat prize (1000 francs), tor a study of the 
physical and chemical changes in respiration induced bv 
high altitudes; and the Martin-Damourette prize (i^oo 
francs), for a work on therapeutical physiology 

Among the general prizes are the Arago medal, the 
Lavoisier medal and the Berthelot medal, the Montyon 
prizes (unhealthy trades, a5cx> francs and 1500 francs), for 
41 discovery ameliorating the condition of an unhealthy trade, 
ihe Wilde firlzes (4000 francs, or two of 2000 froncs), for a 
discovery in astronomy, physics, mineralogy, geology or 
experimental mechanics, the Tchihatchef pnze (3000 francs), 
for exploration in Asia, the Leconte prize (50,000 francs), 
for a capital discovery m matheinalics, physics, chemistry, 
natural history or m^icinr; the Jean-Jacques Berger prize 
1(15,000 francs), for a work on Pans, the Delalande- 
Gu^nneau prize (1000 francs); the Jerome Ponli prize (3500 
francs), the Houllevique prize (5000 francs), the Cahours 
prize (3000 francs), for researches in chemistry , the Samtuur 
prize (3000 francs); the Trdmont prize (3000 francs), the 
'Gegner prize (38^ francs), and the Lannelongiie prize 
(1200 francs). 

Among these, the prizes bearii^ the names of Lalandc, 
Desmazi^res, Lavoisier, Wilde, Tchihatchef, and Leconte 
will be awtirded without distinction of nationality 


REi>EARCH GRANT.'i OF THE CARNHUIE 
INSTITUTION 

LIST of the grants in aid of scienlihc investigations 
made by the Carnegie Institution during the fiscal 
year 1903 is given below The amount set apart as grants 
for research during that period was 40,000! troni the 
beginning of the Institution to the end of October, 1903, 
the number of applications for grants was 1042, and the 
total sum asked for by the 406 applicnnis who stated the 
Amount desired was more than 440,000/ In addition, the 
•advisory committees recommrndeiJ grants amounting to 
182,300! , so that the total sum asked fur was about 
d22,30ol It will be evident froni this that the present in¬ 
come of the Carnegie Institution ton only' provide for a 
small part of the grants requested. TJie grants made are 
At fidlows — 

Anthropology —For ethnological investigation among the 
Pawnees, Dr G A, Dorsey, Field Columbian Mii<ipuni, 
ChIcATO, 111 , 500I ; for obtaining evidence relative to the 
«arly nlstory of man in America, Dr Wm H HoIuks, 
director Bureau of American Ethnology, Washington, D C,, 
400/ ; to investigate the precious stones and minerals used 
in ancient Babylonia in connection with the investigation 
of Mr. William Hayes Ward, Mr. George F Kiinz, New 
York City, lool., for study of oriental art recorded on 
oeals, &c , from western Asia, Dr William Hayes Ward, 
New York City, 300I. 

Astronomy —For astronomical observations and compu¬ 
tations, Prof Lewis Boss, Dudley Observatory, Albany, 
N.Y., looof ; for Inveotigatiitg proposal for a southern and 
A solar observatory, Profs ^ss, Hale and Campbell, 
loool-; for pay of assistants to take part in researches at 
Lkk Observatory, Prof. W. W. Campbell, Lick 
Obia^atory, Mt. Hamilton, Cal., Bool.; tor a new reduc¬ 
tion of PJaai'i star observations, Prof. Herman 5 Davis, 
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Gaithersburg, Md., lool., for measurements of stellar 
parallaxes, solar photographs, &c.. Prof. George E. Hale, 
Yerkes Observatory, Willlama Bav, Wis., Bool,; for deter¬ 
mining the elements of the moon's motion and testing ihe 
law of gravity, Prof Simon Newcomb, Washington, D C., 
6uo/. 1 tor study of the astronomical photographs In the 
Lollettion of Harvard University, Prof E C. Pickering, 
Harvard University, Cambridge, Mass , 500/., for pay of 
two assistants to observe variable stars, Prof Wm. M 
Reed, Princeton Observatory, Princeton. N J , aool , for 
niPHSurement of asironomiLal photographs, &c , Miss Mary 
W Whitney, Yassar College, Poughkeepsie, N Y., aool 

Bibliography —For preparing and publishing the Index 
Medicus," Dr Robert Fletcher, Army Medual Museum, 
Washington, D.C , auiKii , for prmianng and publishing 
a " Handbook oT Learned Societies,'* Mr Herbert Putnam, 
Librarian of Congress, Washington, D C , loooI 

Botany —For investigation of plant hybrids, Mr W A 
Cannon, New York Ifot.inical Gurden, NY, 100/ , for 
study of t)pcs of water-lilies in European herbaria, Mr. 
H b. Conard, University of Penns>]vania, Philadelphia, 
fml , Desert Botanical Lohorntorv (Mr F V Coville and 
Mr D T MacDougal, Washington, D.C.), iboof , re¬ 
searches on the cytological relations of the Amasbs, 
Acrasic^ and Mixuinj 1 eles, Mr E W Olive, Crnwfords- 
viilc, Ind., 200/ , tor preliminar} studies on the Philippine 
flora, Dr Janet Perkins, working at the Royal Botanical 
fiardens, Berlin, Germany, 380/ 

C/iciiiif/ry —For a svstematiL eheniirnl study of alloys, 
beginning with the bronzes and hr isses. Prof \V. D Bnn- 
C'-oft, Cornell University, fthara, N Y , lOoI , for invesLi- 
gation of the rare earths, Prof L M Dennis, Cornell 
University, Ithaea, N V , zW , for investigations in 
physical chemistry, Prof H C Jones, Johns Hopkins Uni- 
versit), BrilLimore, Md , 200! , fur rescorches on usmolic 
pressure, Proli H N Morse, Johns Hopkins University, 
Baltimore, Md , 300/ , foi terlriin iheniiul iinestigationB, 
Prof A A No>eij, Maswihusetis Institute of Technology, 
Boston, Mass , 400/ , tor investigation of v.i1uiv of titoniic 
weight-, 8:1’ , Prof 'Iheo \\ Rn hards, ilanard University, 
500/ , for LOntinuing investig.itinns on the derivatives of 
camphor and allied bodies, Mr J Bishop 1 ingle, Illinois 
College, Jarkbonville, 111 , 100/ 

An^iiiccrtnjv—For expi riiunnts on sliip resistance and 
propulsion. Prof W F Durand, t ornell University, Ithaca, 
NY,, 824/ , for stud) of alum in nun bronzes, Mr Leonard 
W.ildo, New York City, 900! 

Exploration —For prehminaiy ex.iininarion of the Iraiis- 
C.ispmn region, Mr Rnphaer Pumpdlv, Newport, R.l , 
1300! 

Ciftiphysics — Tor investig.iting the llnw of rocks, Prof 
F/.ink D Adams, AfiGill Cniversih, Montreal, coo/ , tor 
ii'\ r'.hpating the subjpit of geophysical research, Sic , Prof 
C R \'in Hjsp, UiiMPrsilv of AAiseonsin, Madison, Wis., 
500/ 

Geology —For study of the fundamental principles of 
geolog}, Prof I C ('h.iiiilierlin, University of Chicago, 
I hiCfigo, ill , woof. , for geologiial exploration In eastern 
China, Mr Builey AViMis, U S, Gpologu.nl Survey, Wash¬ 
ington, D C , 2400/ 

History —For .m examinntion of the historical archives 
of Washington, Mr AVorthington C. Ford, Library of 
I'ongress, Washington, D C , 400/ 

Prt/flt’ott!oiogy —T'or Mmlinii.itioii of work on the mor¬ 
phology of Permian rc^tilrs, Prof K C Case, Store Normal 
.Sthooi, Milwaukee, Wis, 100/ , tor monographing the 
fossil Chelonia of North Anicrna, Dr O P Hay, American 
Museum of Nulurol History, r f"r continuation of his 
researches on living and tosail cycads, Dr G K Widand, 
Yale University, New Haven, Conn , yoof. , for preparing 
a monograph on the Plesiofaunan group, Prof S W, 
AVilliston, University of Chira^, Chicago, Ill., 160/. 

Physics —For study of certain arc spectra. Prof Hafiry 
Crew, Evanston, III , aool ; for aid in ruling diffraction 
gratings, Prof A, A Michelson, University of Chicago, 
III , 300I.; for experiments on the magnetic effect of 
electrical convection, Dr. Harold Pender, Johns Hopkins 
University, Baltimore, Md , 150^ , tor research, chiefly on 
the theory of light. Prof R W, Wood, Johns Hopkins 
University, Baltimore, Md , 200/ 
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—For ezperimeiitB in nutrituHi, Prof W O 
Atwater, Wesleyan University, Middletown, Conn , 1000/ , 
for preparing report on the physiology of nutrition, Dr. 
Arthur Gamgee, Montreux, Switzerland, 1300/. 

Piychology.^For certain Investigations on the anthrt^ 
oology of childhood, Dr G Stanley Hall, Clark University, 
WOTcesteTj Mass., 400I., (or researches in experimental 
phonetics, Prof E W Scripture, Yale University, >icw 
Haven, Conn , 320!. 

Zoology, —For determining the laws of variation and in¬ 
heritance of certain Lepidoptera, Dr H E Crampton, 
Columbia University, New York, 50I ; for investigation 
of recent and fossil corals. Dr. J, E. Duerden, Chapel Hill, 
N.C , aooL , for investigating the blind fishes of Cuba, Dr- 
C. H. Eigenmonn, Indiana University, Bloomington, Ind , 
aooZ , for preparing manuscript and illustrations for a 
monogroph on American mosquitoes, Dr. L O. Howard, 
Department of Agriculture, Washington, D C , 400!. ; for 
experiments on the behaviour of lower animals, Dr. H S 
Jennings, University of Michigan, Ann Arbor, Mich , $0/ , 
bo making a comparative study of the spermatogenesis of 
insects and other classes of arthropods, and if possible to 
determine the specific functions of the different chromo¬ 
somes, Prof. C E. McClung, Kansas University, Lawrence, 
Kani , tool ; for investigations in experimental embryology, 
Ac , in Naples, Dr E. B Wilson, ^lumbia University, 
New York, soof , for morphology and classification of deep 
sea sponges. Prof H V, Wilson, University of North 
Carolina, Chapel Hill, aoof ; for maintenance of twenty 
tables. Marine Biological Lalmratory, Woods Hole, Mass , 
aoool,, for maintenance of two tables, Marine Biological 
Station, Naples, Italy, sool. 


SURVEY OF SCOTTISH LAKES. 

T> EADERS of Nature are aware that In the year 189G Sir 
John Murray and the late Mr Fred. P. Puller com¬ 
mence to carry out a bathymetrical survey of the fresh-water 
lochs of Scotland, but the work was brought to a standstill in 
February, 1901, owing to the tragic death of the younger 
collaborator, who heroically lost his life in attempting to 
oavo others in an Ice accident on Alrthrey Loch, near Bridge 
of Allan. As a memorial to this talented young man, his 
father, Mr. Laurence Pullar, and Sir John Murray resolved 
to complete this important piece of work at their joint 
expense, and in the spring of 1902 the survey was resumed 
under the personal supervision of Sir John Murray, with 
the assistance of a staff of young scientific men ' 

During the season of 190a one hundred and fifty-five 
Scottish lakes were completely surveyed, and during the 
post season two hundred and thirty-one, making a total of 
three hundred and elghty-sIx of the Scottish fresh-water 
lochs completed, including all the larger and more Important 
ones. There still remain, however, a good many small and 
outlying lochs to be surveyed, but It is anticipated that early 
next season (1004) the actual work of sounding the Scottish 
^sh-water lochs so far as practicable will be completed 
The preparation of the maps for the engraver has been 
going on continuously, and the publication of the results 
of the survey has already been commenced In the Geo- 
graphical Journal and the Scottish Geographical Magasme. 

In mntinuation of the work of Sir John Murray and the 
late Mr Pullar among the lochs of the Forth and Tay 
basins, the staff of the Lake Survey commenced operations 
early in 190a in the northern portion of the Tay basin, and 


*1**^ consisted of Mr T N Johimton, Aril Bnbilaot w 
uolo^; Mr Ismei Parunn, clwinliit, Mr T R H Garroti, g«ilo|ii 
i Ml Jbidu Murray, udaunt notogliit ai 
iha iMc^ing E*wilflinen uok pan In iha Aald work for lonnr or fhorl 
“'iHP [W vj; Mr H M Clark, Dr J Suiharlai 

Black, Sir John JacfcMin, Mr D C Mclntoih, Mr laoMi Walker, and M 
O. J bcoiirnald After tke eumpleilon of ihe fint naafeon'i work, M 
Fanoni and Mr Garratt nedved appointpiODU in Ccylna and Boin 
r«pociivejy, and their plecea on the etaft were leken by Mr R B. Your 

V' S R- WaciJn end Mr B 11 

™ Joined the etelf early In 1903L and id July, when Mr Voun 
Uh\o take up an appolntiMiifc la iha Souih African CS\\m, Ur 1 H k 
WaMerbivn took hii pUce on tba naff The office workln Edinburgh 
y. jM M i ChWBliy, mnury uid iubmior, with th. lal.i 

HO. 1784, VOL. 69] 


after surveying the principal lochs in that nelgbbpucho0tl 
moved northwards and wecta*ards throi^ PerthaUre«< 
Inverness-shire, Argyllshire, Ross-shlre, MCheriundrfili'e^ 
and Calthness-shire, sounding all the more important liieh«r 
like Lochs Tay, Rannoch, Treig, Laggan, Arkalg, Shlel^ 
Morar, Maree, Fannich, Shin, Aiaynt, More, Naver^ 
Loyal, Hope, and many smaller ones. In the spring; 
of 1903 a start was made with the lochs of the CaWMlan 
Canal (Ness and Lochy) and of [he surrounding dlstrleU 
then the staff moved southwards to Loch Awe and Lo^ 
Lomond, which were sounded for the sake of comparison 
with the surveys carried out by the Admiralty In the year 
1861. Subsequently the staff was split up into small parties, 
one party proceeding to the south of Scotland to survey 
Lochs Doon, Ken, Dee, Ac , a second party proceeding to 
Lewis to survey Loch Langavat and other smaller It^s, 
while a third party proceeded to Orkney and Shetland to 
survey Lochs Harray and Stenness, and the numerous small 
lochs in those islands 

In addition to the routine sounding work, continuous 
observations of a varied description have been carried out 
on Loch Ness throughout the past season. In order to 
study the seiches in Loch Ness, a limnograph, constructed 
in Geneva under the supervision of Dr. EdL Sarasln, war 
set up In the grounds of St. Benedict's Monastery at Fori 
Augustus (by kind permission of the Lord Abbot), and hsi 
been in charge of Mr. E M. Wedderburn. The records 
obtained are now being studied and class!Red, and ore llkeh 
to lead to Interesting results, uninodal, bmodal, and multi- 
nodal seiches have been recognised, and their duration, 
periodicity, and amplitude determined. 

Continuous observations of the temperature of the watei 
at different depths in Loch Ness have also been earned or 
by Sir John Murray, Mr. Watson, and other members ol 
the staff since July The temperature changes have been 
studied systematlcally^first, by means of piatlnum re¬ 
sistance thermometers with Callender's recording apparatus,, 
installed by the Cambridge Scientific instrument Co., at a. 
cost of several hundred pounds, from a yacht anchored in 
300 feet of water off Fort Augustus, and connected with< 
the shore by an electric cable, seconn, by means of ordinary- 
reversing thermometers at Fort Augustus and from a steam 
yacht, which during several weeks made numerous cruises 
throughout the length of the loch. Difficulties have cropped- 
up with reference to the working of the electrical thermo¬ 
meters, but the observations made thus far have shown that 
the waters in Loch Ness are in constant motion, even down 
as far as 300 lo 400 feet The motion of the upper waters* 
Jii Scottish lochs has been already studied by Sir John 
Murray, who advanced the theory that a wind blows the 
surface water before it, and so causes a slope of the upper 
iBothermals down towards the lee shore. The investigations 
in Loch Ness confirm this theory, whilst adding some re¬ 
strictions for this particular rase. But the chief interest 
attaches to the study of the motion of the deeper' 
isotherms, which have never before been studied witlvi 
care. These isotherms have been found to be swinging in 
a periodic fashion, with a natural period of about three 
days It IS supposed that we have here an internal seiche, 
with (he separating surface determined by the greatest 
change of temperature with depth, the restoring force being 
given by the difference of density between the warmer' 
upper and the colder deeper waters The investigatfona- 
Indlcate that this internal seiche is started by gales or winda 
of a BEren^th above the average. 

Many biological observations have also been mode In Loch 
Ness and neighbouring Jochs by Mr James Murray, Mr- 
Scourneld and others, by means of various kinds of tow-^'- 
nets and drag-nets, with the view of obtaining some Inslghi. 
into the relation between the habits and distribution ^ the* 
different planktonic and benthonlc organisms and the vary¬ 
ing phvsical conditions 

All these limnological Investigations have been carried* 
out under the Immediate superintendence of Sir Johm 
Murray, who took up residence at Fort Augustus from the 
beginning of July until the end of October, and arrange¬ 
ments have been made for the continuance of the tempera* 
hire and seiche observations under the cham of Mr. 
Watson, and of the biological observations under the charge* 
of Mr. Jamn Murray, throughout the winter. 
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SENESC^UCt Ot ORGANS AND ITS 
uInA^^^ PilTHOLOG/CilL PHBNO- 

‘Jjk ^APER by Prof. R. Wloderihelm on the leneiceaca 
of organa fn the phytogeneCic hfatory of man and 
Itf InAuenco on morbid phenomena hai been publiahed In 
the PoUtUch'€inihrofoh^chea Revue t 11 . Jahrgang, Heft 
6 -Crhurlnffliche Verlaga^nitalt Elienach und Leipzig) 

In empnaiiiing the fact that in many caiee organs, or 
tlaauei, which are spoken of aa vestigial, and are con- 
fldered to be functlonieHs, may in reality play an important 
part in the physiological balance of the organism, the 
-author pc^nea out that the same is true not only of those 
,707!! which are degenerating, but also of those which, 
Chough at present of comparatively little Importance In the 
-ordinary sense, are in a state of progressive development, or 
liave under^ne a change of function. 

Pathologists have long recognised the fact that tissues 
-which have been arrested In development during ontogeny 
are likely at certain times to give rise to pathological con¬ 
ditions, and Prof, Wiedersheim maintains that one is 
Justified In speaking of the old age and senile degeneration 
of organs, or tissues. In a phylogenetic sense, just as one 
uses these terms In the rase oF individuals. He believes 
tthat In many cases there is evidence that certain phylo¬ 
genetic stages In the development of organs, or tissues, are 
less resistant than others to pathological rhanges, just as 
In the Individual the tissues are less able, at certain ages, 
to resist baneful Influences arising within or outside the 
body A large number of examples are given to show that 
•organs phylogenetlcally very old are often prone to various 
diseases, such as carcinoma, &c 

The question is discussed as to W;hy organs which have 
reached this form of old age are retalnra, and the con- 
cluaion is arrived at that they have no selection-value, and 
therefore do not affect the preservation of the species. 

Organs, or parts of organs, which are in this sense 
phylogenetlcally aged are compared by the author to the 
ag^ members of a community, who may roughly be 
divided Into two classes—one containing those who con¬ 
form to the arrangements made for them by the community 
and take little or no interest in what is going on, the other 
containing those aggressive individuals who oppose im¬ 
provements and progress Society experiences trouble from 
the members of this latter class, and similarly those 
phylogenetlcally aged structures which we have inherited 
from our ancestors may, if they retain sufficient vitality, 
-eeriously affect the vital equilibrium of our bodies 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Prof Pacrl has resigned his chair of naval architecture 
in the Berlin Technical School, on his appointment to the 
post of technical director of the German Lloyd 

Dr. Hi Ghassman has been appointed professor of mathe¬ 
matics at Hallo, Mr. F C. M Stbrmer professor of pure 
mathematics In the University of ChnstlanJa, and Dr H 
'Veillon professor of physics and chemistry at Basle. 

A COURSE of ten lectures on enzymes and their actions 
will he delivered by Dr W M. Bayliss, b.R S., at Uni- 
-vertlty College, I^ndon, on Wednesdays at 5 pm, 
beginning Wednesday, January 13 The lectures are open 
•to all Internal students of the university without fee, as 
well at to qualified medical men, on presentation of their 
•cards 

A MBBTING of medical graduates of Oxford engaged in 
teaching In London was held on Tuesday to oonsldw the 
Vacancy in the regius professorship at Oxford caused by 
The resignation of Sir John Burdon Sanderson The chair 
was taken by Sir William Church, president of the Royal 
GoUega of Physicians. It has been suggested that the i^e- 
-ffent reader In pathology should be appointed reglus pro- 
fesior of medicine, so that the emoluments of the chair of 
mddiclna might be made to supfdement the inoome of the 
^Ts^et Ip pathology. A statment setting forth reasons 
agAlnet this proposal has been sent to sN medical graduates 
Chtfopd lor slgtiature, and the fdlowitig reulunoni were 
^leesed at TOesday's meeting That in the opinion of 
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this meeting the reglus profesaor of medicine should be a 
physician who Is representative of medicine In its widest 
sense." " That it would be detrimental to the beat interests 
of medicine In Oxford If the regius professorship were con¬ 
verted Into a professorship of any one branch of medical 
study." 

SciBNCE does not occupy a prominent place in the new 
educational monthly entitled School, the first number of 
which has just been received from Mr. John Murray, but 
the contents Include much matter which should stimulate 
interest in education as a whole In summing up his Im- 
prosaions of American education, obtained during the recent 
Visit of the Mosely Commission, the Rev T. L Paplllon 
remarks, " what has struck me most in the little that I 
have been able {o see of American education is first of 
all the attitude of the whole pec^le towards public educa¬ 
tion, and their recognition of it as a primp necessity of 
national life, for which hardlv any expenditure can be too 
great, next its eminent practkal and popular character " 
Ixird Avebury contributes some early recollettions, including 
his Eton da3S, when the whole course of Instruction con¬ 
sisted of Latin and Greek, with one lesson a week In geo¬ 
graphy " Neither arithmetic, modern languages, science 
nor drawing were regarded as essential portions of educa¬ 
tion, and they did not enter into the school course " There 
are also articles, among others, on the latr Mr Herbert 
Spencer and on the education of the engineer 

A sunjECT which deserves careful and sympathetic investi¬ 
gation by the Board of Education was brought before public 
notice in the Post of Decpiubrr 39, 1903, and dealt 

with in a leading article. As will be within the knowledge 
of most readers of Natuhk, there are at the Royal Colleges 
oF Science of London and Dublin two classes of students, 
those, namely, who pay fees, and those who hold scholar¬ 
ships, studentships, or exhibitions, and have been selected 
by the Board of Education by competition or otherwise 
Many of these " Government " students hold what are called 
national science scholarships Until 1901 these national 
sihoUrs received during the forty weeks in the academic 
year an allowance of thirty shillings a week, out of which 
the great majority of them had 10 find board, lodging, 
clothes, books and apparatus^for the national scholars, of 
whom there are sixty, cuine almost exclusively from the 
lower middle classes, and are without any private means 
Since 1901, this weekly allowance has been reduced to 
twenty-five shillings a week This reduction in value of 
the national scholarships has, very naturally, given rise to 
much dissatisfaction, and early last year a petition, drawn 
up by the Students' Union, was signed by all the national 
scholars in the Royal College of Science, London, and on 
thd advice of the council of the college was forwarded to 
the Board of Education A reply to this petition, signed by 
Mr. F. G Ogilvie, was received In due course, and it con¬ 
tains the statement that “ in fixing the present rates the 
Board were of opinion that an allow^ce of il 55. per week 
would be a sulTIcient supplement to the resources of the 
students to whom scholarships were awarded to enable them 
to devote their whole time and energy to the prosecution of 
their studies during the period over whuJi the courses at the 
Royal College of Science would extend " The suggestion 
that national scalars have private resources upon which 
they can draet is certainly based upon a misapprehension ] 
for only very rarely do such scholars ri^ceive any allowance 
from home or friends, and we believe that all the national 
scholars at present at the Royal College of Science are with¬ 
out private means. 'I here can be no doubt that for a 
student to live within a reasonable distance of the college 
at South Kensington, and with comforts sufficient to enable 
him to perform his work properly, he must spend more than 
twenty-five shillings a week. The attempt to work earnestly 
and for long hours every da^ and at the same time to pay 
his way on the amount of his present allowance, must lead 
to needleM Irritaclon, and in many cases to real hardship 
and permanent Injury to health. Ine only satisfactory solu¬ 
tion of the difficulty which has arisen would seem to be the> 
establishment of suitable halls of residence for all scholar- 
dilp holders, in which that corporate Ufe which is so im¬ 
portant a part of university life may be enjoyed by these 
young men who are studying science for their own and their 
country's benefit. 
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^^Ci£ 7/£5 ilND ACADEMIES. 

London 

Royal Bocloty, November 19, 1903 .—“Od the Nemeto- 
cystB of i£olids." By G II Qroovonori New College, 
Oxford Communicated by Prof W F. R. Weldon, F R.S 

The neinatocyata of zolids were discovered by Alder and 
Hancock in 1&41 As early aa 1B5B StrethiU Wright com¬ 
municated to the Royal Phys Soc of Edinburgh the 
results of some observations which seemed to prove Chat 
these nematocysts were not developed in the body of the 
solid, but derived from its ccelenteraie prey This paper, 
though republished in the Microscopical Journal four years 
later, seems to have been entirely overlooked, and the 
nematocysts of nudibranchs have been generally supposed 
to be developed in sifu, and have often been quoted aa an 
Inexplicable example of bomoplasy or even os evidence of 
a close relationship between Mollusca and ccelenteratee 
C O Glabrr h.ia, however, recently supported the opposite 
view 

Ihe evidence brought forward in the present paper in 
support of Strethlll Wright's view is as follows — 

(1) Not only are the nematocysts of awlids and 
Ciclenterata identical In plan and in mode of discharge, but 
each of several distinct types occurs in both groups 

(а) Ihe nematocyats of solids vary from individual to 
individual within the species, and even in the same in¬ 
dividual there may be nematocysts characteristic of two or 
more distinct genera or families of ccclenterates 

(3) When ev er it is known on what ccelenterate an seolid 
ha4 recomPfed, the nematocysts of the two are found to 
be identfiK Also the nematocysts in the froces are always 
indlstingif^ablo from one of the kinds, at least, in the 
cnidosac. 

(4) Those solids (Janids, Fiona, and Calma glaucoidcs) 
which are known to feed on non-cislenterate prey have no 
nematocysts. 

(5) Nematocysts and other indigestible bodies have been 
observed to pass through the ciliated lanal from the cavity 
of the gastric gland into the cnidosac 

(б) Strethill Wright's most conclusive evidence was derived 
from an experiment of feeding an ocolid on a hydroid with 
nematocysts different from those In the cnidosacs of the 
asolld. This experiment has been repeated several tunes, 
always with the result that the new neinaloiysts very soon 
appeared in the cnidosacs of the solid. In one case three 
specimens of Kiezoha peregrtna, with only small pip-shaped 
nematocysts (6 5 fi) In iheir cmdosacs, were fed on Pennana 
Cavolimt. a hydroid with very distinct ovoid nematocysts of 
two sizes (95 fi and 7 fi) After about a month of this diet 
the pip-shaped nematocysts were almost entirely replaced 
by those of Pennana. These latter were enclosed in cnido- 
cysts in the ordinary way 

Though the nematocysts of solids are derived from their 
food, they discharge the threads on extrusion from the 
rerata into sea-watri^ and there can be little doubt that 
they are used as weapons of defence But an imporlant, and 
probably the original function of the terminal openings of 
th" ceratu is the elimination of the indigestible nemato- 
cysts, which, on ,11 count of the diffuse character of the 
digestive cannot easily be got rid of through the 

anus onl. 

The fact of their discharge when extruded naked into 
sea-water from the cnidosars of an ceolid proves that 
nematoc}sts work without the intervention of living proto¬ 
plasm A study uf the conditions of discharge of nemato- 
cysts In ccrlenterntes ond n^ilids, and of their behaviour 
in various solutions, leads in the rondusion that we have 
to do with a phenomenon of osmosis. 

In the development of the cnidocysts two kinds of cells 
take part; one, the so-called " cnidoblast," ingests and 
arranges Che nematocysis, while others lying between 
adjacent cnidocysts take part in the secretion of the mem¬ 
branous walls Both kinds degenerate in the fully formed 
cnidocyst 

December 13, 1903.—Preliminary Note on the Resist- 
aiiLe to Heat of B anthracts " By A. Mallook, F.R S , 
apd Lieut -Colonel A M OaviM. 

This paper describe! a series of experiments mode by 
heating water infected with anthrax to various tempera- 
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hirei for vanoufttniH, in ordtf ttf'entormiiia tfif taBifPffSr 
ture and time necessary for the destruction of the ' 

The infected water was sealed In gloss tubes mpd 
In steam in an apparatus which was designed sp thac 
desired temperature could be maintained and sioiultaneoUily’ 
recorded. 

The hipest temperature employed was lao" C. and the 
lowest 99°. 

The longest time for which the temperature was msln- 
Cained was twenty minutes, and the shortest twenty 
seoonBs. 

From statements made by good authorities as to Iba 
great heat resisting power of the spores of anthrax. It was 
expected that the temperature required to destroy the sporeSp 
when expressed as a function of the time for which the 
temperature had to be maintained, would form a curve, the 
temperature decreasing os the tune of Its application In¬ 
creased 

The authors, however, found that out of 95 experiments 
ill which the tubes were heated to loo** C or more, in 81 
nil life was destroyed, and out of the remaining 14 experi'^ 
menCs, in which some growth took place ofter cultivation 
in broth, la had become contaminated After heating iS 
experiments were made at temperatures between C. and 
100° C In ; of these experiments some growth occurred 
after cultivation, 4 of these being found contaminated. 

The conclusion arrived at Is that when anthrax spores 
are heated in water to 100” C or more, even for twenty or 
thirty seconds, their destruction is almost certain 

Chemical Soclelv, December i6| ipoj.—Prof. W, A. 
lilden, F R.S , president, in the chair—^The following 
papers were read .—The relative strengths of the alkaline 
hydi oxides and of ammonia as measured by their action 
on cotamine, by Messrs. Dobble. Laudar and Tlnhtor. 
When aqueous solutions of cotamine are treated with 
alkaline hydroxides or ammonia the alkaloid le changed 
from the ammonium hydroxide " form to the " carbinol 
form As solutions of these two forms of cotamine exhibit 
very different absorption spectra, it is possible by this mean! 
to observe the rates at which this change is brought about 
by different alkalis The relative strengths of the alkaline 
hydroxides as determined by this method are practically 
identical with those obtained by other physical methods 
—Peroxylaminesulphonates and hydroxylaminetrisulphon- 
ates, by Mr. T Hdgb.— An investigation of the 

sulphozilates and metasulphazilates first obtained by Fremy 
Feroxylainmesulphomc aud, by Ur E The 

author shows that the bluish-violet substance pr^uced by 
the action of sulphur dioxide on sulphuric acid containing 
nitrososulphuric acid is probably, as has already been 
asserted by Sabatier, peroxylaminosulphonic acid, the 
potassium salt of which is described in the preceding paper 
—Constitution of nitric peroxide, by Dr E DIvore. It is 
shown from the results of Haga's investigations that the 
mcno-nitric peroxide must have the formula O N O, whilst 
the dinitric peroxide must have the constitution (NO)|Oj. 
—'Halogen derivatives of diphenyl and dihydrnxydiphenyl, 
by Mr J C tain.— Notes on some natural colouring 
matters, by Messrs A. G Parkin and E Phippo. The 
dowers of Prunus spmosa contain the two colouring matters 
quercetin and kampheroL The Japanese dye-stug 

" Kukugi " contains u vellow substance iloselv related to 
lutcoiin A number of derivatives of morin, hespentin, 
inyncetin and currumin are also described—he estim¬ 
ation of methyl alcohol in the presence of ethyl alcohol, by 
Messrs T. E Thorp# and j Hoimoo. Ihe method is 
based upon the difference in behaviour of these two alcohols 
towards a mixture of potassium diihromate and sulphuric 
acid —Separation and estimation of silver cyanide and silver 
chloride, by Mr R. H. A Pllmmor. 'llie mixture is 
treated with boiling dilute nitric acid, and the hydrocyanic 
acid so liberated distilled off and estimated os silver cyanide. 
—Estimation of hydroxyl radicles, by Messrs. H. MIbtart 
and J J. Budborough. A modification of TichugaeffV 
method la described —Dlortho-substituted benzoic acid!, 
part V., formation of salts from dlortho-substituted benzole 
acids and organic bases, by Messrs. J J. turthoroygli and 
W Wobor ta . C ls-ir-camphanatea of d- and Miydrlndamloef, 
bv Prof I F, S.^ KIppliig*— ResolutiQn. of d^methylhyd^xid- 
amine, by Mr! O. T»tf remiL —Isomeric salts of d- and 
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j-m nAw lhwIrlndAminM mh d-chforwlmplittiylc^onlc acid, 
by Mr. O. TftttaiMlif^ThefQOr optically jKMnerk l-menthyJ- 
anili^a and their aalta, by MeMn F. Tiatlii and F S 
iCI^i^^PreparBtkn of the tetra-alkyl derivatives of 
■Unnimethane, by Menri* W J Pops and S J. PMohop. 
The author* have prepared a number of these derivatives 
by (he Interaction of maf^nesluin alkyl haloids wLm stannic 
diloride or alkyl derivatives of the latter,—Optically active 
eMM of 0-ketonic ^nd ^-aldehydlc adds, part iv , con- 
^densatlon of aldehydes with menthyl acetoocetate, by Messrs 
||A, C. O. Hann and A Lapworth.—Kshmation of the 
adulterant In citronolU oil, by Mr M K. Bambar. 

Oeoloflcal Society, Deceniber 16, 190^.—Sir Archibald 
Geikie, M.R.S , vice-president, in the chair.—^The iffneous 
rocks associated with the CarlMniferous Limestone of the 
Bristol district, by Prof, C Lloyd Morsan, F.R S , and 
Prof, Sidney H. Rapnoida. Evidence for the contempor¬ 
aneous origin of the Igneous rocks is given for several locali¬ 
ties At Middle Hope the ejectamenta thin to the east, and 
lava Is only found to the west, at Spring Cove, near Weston- 
super-Mare, small lapilli were found in the limestone 8 feet 
above the basalt At Goblin Combe there is the most 
characteristic section of ashy beds, the lenticular bands of 
greenish tuff, the limestone-intercalations, the admixture of 
lapilIi, limestone fragments, and oolitic grains are stamped 
with the mark of submarine volcanic action , lava closely 
underlies these breccias and tuffs There is evidence of only 
one volcanic episode, which occurred in all cases after the 
Zaphrentls beds had been laid down, and before the strata 
characterised by Chonctes and Streptorhynchus were de¬ 
posited The lavas are divine-dolerites or basalts, with 
phenocrysts of olivine or augite They are frequently 
amygdaloidal, and in the vnnolites highly-altered felspar- 
phejiocrysts occur. The rocks vary In grain The tuffs are 
all calcareous, and most are best described as ashy lime¬ 
stones.” The bulk of the lapilli vanes from one-hundredth 

[ lart of the rock to about one-third, end their composition 
s related to that of the basaltic lavas of the district —^The 
Rhstlc beds of England, by Mr A- Rendle Short- The 
paper opens with a description of four new exposures of 
these rocks; one at Red]and rests upon Carboniferous Lime¬ 
stone, a second is at Stoke Gifford, with a continuous, well- 
developed landscape-marble, the Insect bed, and no bone bed; 
a third at Gotham Road (Bristol) yields baryta, celestine, 
and Naiadlla at horizons containing no other fossils, and 
the fourth, at Aust, has given measurements of the upper¬ 
most 13 feet An account is given of the constiluent beds, 
with reference to the conditions of deposition 


Paris ' 

Academy of Scicoces, Docemher 2S, 1903 —M Albert 
Gaudry in the chair —M, Troost was elected a vice-presi¬ 
dent for the year 1904 —Researches on the density of 
ihlonne, by MM H Molaaan and Blnet du Jaaaonola 
(see p 333).—On some new syntheses effected by means of 
molecules containing the methylene group associated with 
one or two negative radicals The action of cplchlorhydnn 
upon the sodium derivative of acetylacetone, by MM A 
Hailor and G Blanc- The reaction between epichlorhydrin 
and sodium acetylacetone is distinguished from the reactions 
between qiichlorh)drin and the sodium derivatives of 
Qcetoacetic ester, benzoylacetic ester, and similar compounds 
by the fact that the chlonne reacts with the sodium, giving 
rise to products free from chlorine, one of which appears to 
be CH..C=CH—CH.—CILCII.OH This changes spon- 

I_^1 

taneously Into a ketone, the constitution of which is under 
examination —^fhe potash soluble In the water of the soil 
and utilisation by plants, by M, Th, Bohloaolng. jun — 
On rhe Aral volume of the photographic catalogue of the 
sky published b^ M. A. Conner, director of the Observatory 
Of lielsingfora, bjtM. Laawy.—Remarks by M R. Zolllor 
on the w^k of M- Michel LdVY on the fossil flora of the 
Tonkin Coal-measures.—Remarlci by M Alfred Pleard on 
pfeflenting hli report on the Exhibition of 1900.—On the 
wapular and pelvic hands in Che chondropteryglan Ashe*, by 
M Arniand BmBBtlor-—OA the limit of the Jurassic and 
Cfetacead In the eavtero Fyieneas, and on the 

sqclacennof two Mstinct Opbtift of fotmoti&n of oouzeranite 
Umo^ee, by Ch. pipArat ai|| O MmbbI.—O n the 


Influence of the depth of Immersion of a vessel on the speed, 
by M. J. A. MovmMd. A matheinatical investigation into 
the relations existing between the weights of ^coal, engine*, 
and other load, the maximum speed, displacement, and the 
exponent according to which the velocity voriis in the neigh¬ 
bourhood of the maximum power —On a property of 
functions, by M. H Lobooguo.—On linear partial differ¬ 
ential equations, by M J. Lo Boin-—^'Ihe convergence of 
periodic superposed roots, by M Paul Wlornaborgor-—Oh 
a new system of road traction colled d pro^uLiori continue, 
by M Charles Bonard. A description of a method of 
mechaniially transmitting the power of a locomotive to a 
series of attaihed vehicles, the whole train forming a kind 
of articulated locomotive The advantages gamed are great 
precision m steering round lorners, and a reduction in the 
weight of the locbmolive, since the tractive power is not 
limited, as in the usual type, by the adhesion of its wheels. 
—New elec trom echo men I arrangcMTienis of engagement and 
gradual change of velocity, by M Paul Oaonlwr. A method 
of using an electrically driven mutor by whah its speed can 
be gradually varied from nothing to inaxlinum as required 
—On the extension of the Clapeyron formula to In¬ 
different states, by M. L ArlBa.—On the luminous intensity 
of stars and their comparison with the sun, by M Charles 
PAbry- Measurements made on the Intensity of the star 
Vega, near the zenith, in calm weather and at the sea-level, 
gaie a value equal to a candle at 780 metres distance, 
or i7¥io~* candles A relation between magnitude of a 
star as usually measured by astronomers and ihc candle- 
power IS then worked out —On the difference of lapwrature 
of bodies in contact, by M. E Begovoky. -Oi;\x^ing dis- 
Lhtirges, by M J dw Kowmlakl.—On a diffu*(^eter, by 
M J Thovkrt. A modification of an Instrumeii^reviously 
described, suitable for volatile liquids The rate m diffusion 
IS measured by the change in the refractive index of the 
liquid.—On a new meth^ of preparing some anhydrous 
irybtallised fluorides, by M Dwfaeqx. By heating a 
mixture of calcium chloride and manganese fluoride, the 
funner being in exiess, to looo^’-izoo*’, crystallised calcium 
fluoride m obtained, cither in luben nr octahedra —Rlnrtrlral 
osmosis in liquid ammonia, by M Marcel Aacoll-—On the 
dissociation of alkaline rart^nates, by M P LobwBU. 
Sodium carbonate, heated 111 a vacuum, is appreciably dis¬ 
sociated, the pressure of the carbon dioxide varying from 
I mm at 700° C, to 41 mm at 1200° C Similar mensure- 
ments were also curried out with the larbonates of 
potassium, rubidium, and czsium.—On the a-nnimo-nifnles, 
by M Marcpl DalApIn*.—The combination of saicharuse 
with sume melallic salts, by M D. tauthlor.—On the 
transformation of the primary a-glycols into the lorrespond- 
ing aldehydes, by M TlfTanMu. A study of the mechanism 
of the transformation of (CH,) (C.UJ C(Oll)—CH,OH 
into (ClI,) (f'nHa) CH CH . O by the action of 2s per cent 
sulphuric acid —On the nitrii esters of the acid alcohols, by 
M H DuvBl- Description of the preparation and properties 
of the nitrates of acetoxyacetic, luctlr, a-uX} butyric, and 
glyiollic acids—The action of carbun dioxide upon aquuous 
solutions of aniline in the pn seiicc of nitrites, by M Louis 
MAunlar. An aqueous solution of aniline mixed with 
Sodium nitrite gives diazoamidobenzene in prcsiMue of 
carbonic acid Sil\cr nitrite with aniline gives the silver 
salt of diazoamidobenzene 1 here is no reaction belwevn 
bodium nitrite and aniline in aqueous solution in the absence 
of carbon dioxide —On the rcLrogrndation of starch b> 
M L MMuaniiA.- 1 he prepar.ition of hydrogenated 
alcohols of the aruinaLic senes, by M L^oti Brunei. By 
the action of hydrogen in the presence of reduced nickel nt 
i7o"-20o‘* r , phenol gives cydohexanol, thMiiol, hexa- 
hydroth>iiin1, and carvacrol hexahydrocarvacrol —C)n the 
oxidation of guaiacum by Inc case, by M. Gabriel BartrAnd. 
—The development of annual plants study of ihe mineral 
bases, by M G Andrd.—On the culture of sarmsin in the 
presence of a mixture of aigs and bacteria, by MM 
BoullhAC and QluotInlAnl.—The evolution undergone by, 
flihes of the genus Athenna in fresh and brackish water, 
by M. Louis RouIa. -New facts on the n-rays of physlo- 
^ kglcBl origin, by M Augustin OhArpAAtlAr. The emission 
i of the fi-rays by living bodies is not peculiar to man ; it has 
been found in rabbits, frogs, and other animals. The most 
Important part of rhe physiological emission of the n-rayt 
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Bppeari to tako place In thp nervous eyiteni, eepedally' In 
the' nerve Mitrei.—^T m d^rnilnatlon df the perceptible 
mlhimufh aA the duratloh of luminous perception in^pieeons 
of weak sl^hti by M S. Durttndi—On mountain sichneUp 
by M. NrofMekor.—On the modifications Induced In the 
respiration by the altitude of Mt^ Blanc, by Mi J. Vnlloti 
The relation between the volume of aif repplred and the 
time spent at the summit Is shown ^aphicaliy, ahd also 
the variation in the weight of air breath^ —On- a relation 
between,, the work and the so-railed statical work equiva¬ 
lent on the ergograph, by M Charles Hanrir and Mile J 
lotavkOi—Krsearches on the rdfe of the Interstitiaf gland 
of the testicle Eaperimental compensating hj^pertrophy, 
by MM P Anoal and P Bouln.—Phototropism in the 
higher Artiozoa, by M Georges Bohn.—The action of 
anethol upon the organism, by MM. E. Voronnoi 
J Bouaool and L Oodofroy. Anethol shows no toxic 
effects, and may be safely used as a therapeutical agent — 
TtlP action of radium upon different tissues, by M J 
OmnyoB. The tissues, and especially the epithelial tissues 
of ycHing animals, are much more sensitive to the action of 
radium rays than the tissues of adults —On a consequence 
of cross-fertilisation, by M Leclerc du tablon.—On a true 
hybrid of chasselas by Antpelopsts hederacea^ by M Qrlllo. 

the r6h of calcium oxalate in the nutrition of plants, 
by M Amar. The lime (in the Form of nitrate) necessary 
to the constitution of the plant is entirely assimilated up to 
a certain proportion, depending on the species, above this 
proportion the excess of lime is eliminated In the form of 
crystals of calcium oxalate.—On a disease of the leaves 
of the tobacco plant, by M H BouyvuM.—On the Glacial 
deposits of the Garonne, by M L A P«bra.—^"fhe geology 
of the western Alps, by M Kmlle Hauff.—Contribution to 
the study of the basaltic rocks of East Africa, by M H 
AS^ndBiiMi—On the lakes of the Upper Engadine, by M 
Andrd Dwlobwesiuo.—On the relation which exists between 

a ' e proportion of gluten contained In different wheats and 
e proportion of total nitrogenous materials, by M E, 
Flburant. 
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tjLPERIUEKTAL STUDIES IN D^ViLOMiENT. 
^infUhrung in jdii Expenmentelle EntwtfMu^gs- 
Y; iffwchich^e. QyrProK Otto Maas, Pp. xvi + aoj- 
(Wiesbaden: J. F. Bergmann, 1^3.) Price 7 
marks. 

NE of the most fascinating branches of biological 
ifftiuiry Is that concerned with the investigation 
of those factors that underlie organisation and deter¬ 
mine the course of development of the individual from 
the egg to its adult condition From old time the 
question as to why a hen’s egg should give ose to a 
fowl and not to a lizard or a mammal is one that has 
invited but never been met with a satisfactory answefj 
any more than the agencies have been recognised that 
direct and determine the orderly senes of cell divisions 
culminating in the production of a specific form with 
all its marvellous organs and complex tissues. 

It was formerly believed that, in some mysterious 
fashion, the actual structure of the adult lay concealed 
in the egg, much as the flowers of some of our trees 
can be detected in a resting condition, while it is still 
u interi by stripping off the bud scales that enfold them 
When this view had been shown to be both logically 
and as a matter of experience untenable, the doctrine 
of epigenesis displaced it, but this, too, failed to 
provide a satisfactory basis on which a comprehensive 
explanation of the phenomena could be built up. Thus 
111 quite recent times a revival of the evolution-theory 
has arisen, not, indeed, in the older and cruder form, 
but as promulgated by VVrl^man^ and his followers 
It has appeared to throw light on, and indicate a reason 
for, the remarkable phases passc^d through by the cell- 
nucleus during Its division, and at the same time it 
took cognisance of the extraordinary phenomena thal 
precede and accompany sexual reproduction. It has, 
however, been subjected to strenuous criticism, and 
weighed in the balance it, like its predecessors, has 
been found wanting 

The centre of gravity of current investigation is 
shifting again from the nucleus to the extra nuclear 
ccll-protoplasm (cytoplasm) As the result of ex¬ 
periment, it has become certain that this part of the 
ceil has to be reckoned with in any theories that pre¬ 
tend to group the facts together, and it is pretty 
certainly a good deal more than a mere nutritive sub¬ 
stance which simply furnishes the nucleus with sub¬ 
stances that may enable the latent possibilities of the 
latter to be com^erted into actual entities having the 
specific quality of fvm and other properties The old 
definition of ara mass of protoplasm tabl¬ 
ing a nucleus to hold good, but the part^ 

played by the two coifttihients admit of nporc precise 
delimitation than was the case even a few years ago. 

A step of no sihall Ifn^tatice Vas Inade' when It 
was dijpoverqd nfcat fertilised 

rogi eggs, to dri^ me up to one ehd of 
®gg, the becomes artificiaUy 

Thua a epra^on produced wjiichis 
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actually iTtdt with In many eggsi(e g of molluscs) In 
which the yolk is present in large quantity and is 
undqu^ly distributed. 

Still more important was the further discovery that 
the first few biaatoitiarex of a fertilised segmenting egg 
could be separated and induced to continue their de¬ 
velopment as isolated individuals. For this afforded 
an opportunity of deciding whether the orgamsm w'us 
the product of its cells, or the cells of the organism.. 
The results strongly point in the latter direction. The 
same conclusion is reached from the experiments of 
Hertwig, ivho by compression succeeded in causing ' 
the early cells of the embryo to take up abnormal 
positions, but the organisation of the larva did not 
then follow the cCl[-arrangement, but superseded it 
The experiments \yith isolated blastomeres do not give 
the same results m all cases Thus, if they are 
isolated at the first segmentation of the ovum of an 
Amphioxus, each gives rise to a small but perfect 
embryo, and thus behaves as though it were a smalli 
sca-urchins, the isolated cells at first 
continue to develop as though the missing part wer^ 
still present, that is, they give rise to partial embryos 
But very soon the form of the normal embryo at the 
corresponding stage is made good, and small bht 
perfect larvaj may result Yet another example is seen 
in Beroe and some other animals, in which, whilst 
segmentation at first goes on as though the isolated 
pan were .1 small egg, at later stages the embryo ex¬ 
hibits various structural defects 

It IS very important to notice that these various types 
of behaviour do not depend on the nuclei. It might 
be ihought that as the small larvs, at first often de¬ 
fective (sea-Lirchms), had arisen from cells the nuclei 
of which had arisen by division from that of the 
original ovum, the defective character should be comm¬ 
uted directly with this fact The nuclei might bb 
supposed to have diverged in character, so that, for 
example, that of one cell contained in itself the latent 
poteiiLialilies of a definite half or other portion of the 
embryo But such an explanation is directly con¬ 
tradicted by the facts as shown in Amphioxus, and 
would not be easily reconciled cither with such 
as that of Beroe or by the commonly occurring modifi¬ 
cation of the further processes whereby small, but 
otherwise perfect, larvx may arise in spite of the 
initially different mode of segmentation Mdseover, 
it has been shown that when freely fertilised endure 
shaken so as to separate off portions of the cytoplastt^F 
before segmentation, modifications arc produced Very 
similar to those that occur hi separated blastomeres 
This appears to tell conclusively in favour of the great 
importance of the cytoplasm as a factor in determining 
the progress of development. ii In fact the egg, as has 
been well said, is itself an Not that the 

parts characteristic of the adult are there present irr 
esie, but the substance, the primordial materials out 
of which the early structures are severally built up, 
i^qfjtially present in the unsegmented egg. 

There is some direct evidence available on this point. 
Iq many eggs differences ol colour or texture can be 
sebin to occupy definite positions in the egg, and if it 
is Mated* th^ zo^es often rearrange themselves,. 
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apparently under the Influence of gravity, lo as to take 
up the same configuration as before. This fact is 
highly significant in connection with the production 
of perfect and normal embryos, although the positions 
of the earlier formed blastomeres may have been so 
artificially shifted that their cell descendants occupy 
abnormal positions In the otherwise normal larva. 

The correctness of this general interpretation is also 
supported by the readiness with which partially 
separated blastomeres will form double embryos. 1 
The two masses of nearly Isolated cytoplasm thus ^ 
develop independently, the lack of adequate contact 
or continuity between the corresponding parts of the 
two cells being apparently responsible for the mon¬ 
strosity. An instructive comparison is afforded by a 
consideration of the results of artificially induced 
union of originally separate blastomeres of similar 
order. If these are approximated so that the axes of 
the different substances in each are parallel, they 
segment as one organism, that is, the cell division 
is coordinated. If, however, the axes are divergent, 
Chen each blastomere continues to segment more or less 
independently, and monsters of various degrees result. 

These embryos, arising from isolated blastomeres 
of the first or following cell-generations, and also those 
originating from the fusion of previously isolated ones, 
concur in one remarkable characteristic, viz. the size 
of the larva at any given stage is proportionate to the 
relation between the cell from which the embryo 
actually arose, and the ovum of the species. Thus 
embryos from either of the first t^o blastomeres are 
half the normal size, and so on. 

This variation in size is efiected by a corresponding 
reduction in the nvmhtt of cells that go to make up 
the different parts or regions of the whole, and not 
by a difference in their size At first sight this circum¬ 
stance might seem to favour the hypothesis of 
" unequal" nuclear divisions, t e. the production of 
daughter cells with constantly segregating potenti¬ 
alities. But any such explanation is at variance both 
with the facts of development, taken as a whole, and 
with those of regeneration as well. What the evidence 
does seem to point to is the existence of definite sub¬ 
stances present in the cytoplasm, and that these, 
though not actually representing the several organs 
m parvo, nevertheless do represent substances necessary 
to the formation of these organs—a very different thing. 
It is, then, intelligible why an organism that is left 
with only half the amount of any one such substance 
can only produce half the number of cells during 
cleavage; and a working hypothesis can be formed 
as to why regeneration is possible in some cases 
whilst it IS apparently excluded in others. There 
exist strong grounds for believing that the formative 
stimuli leading to organogenebc development normally 
reside in the nucleus, but unless the substances cap¬ 
able of responding or of cooperating in the response 
to a stimulus are present, a normal result need no more 
be expected tl^n that a printing machine should be 
capable of turning out a printed page unless the type 
had been inked. 

But though the grodhd is being broken, much will 
have to be done before we are in a position to gijiVB ^ 
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■atlsfactory cdtplanation of the phenomena devdop- 
ment and •regeneration. At present it la auflldent to 
analyse and Investigate experimen.tally the agepeW 
that are concerned in these and other vital processei; 
we shall thus, and only thus, be able to elevate the 
surviving eletoients of existing hypotheses to the rank 
of well-founded theory. j 

The volume by Dr. Maas will form a useful source 
of information for those who may desire to know what 
is being done In these directions. Its author does not 
claim to have treated the subject exhaustively, and, 
indeed, we could wish the sections dealing 4 Nth the 
chemical and physical aspects of the matter had b ee n 
expanded. Nor will the reader who is familiar with 
the work of Driesch, Roux and others perhaps find 
much recorded that will be new to him, but the present¬ 
ation of the subject-matter Is, on the whole, judicious 
and critical. The work covers a wider range than 
might be gathered from the general tenor of the pre¬ 
sent article, but as the whole subject deserves more 
general attention than it receives, it appeared to be 
more useful to attempt to indicate some of the actual 
results and the questions arising from them, than 
merely to give a discursive synopsis of a book that 
should be read by all who are interested in the more 
important biological problems of the present day. 

J B. F. 


THE ALKALI AND CHLORINE INDVSTRY, 


La Grande Industrie Chimtque Mmerale^. By E. Sorel, 
Ancien Ingdnieur des Manufactures de I’l^tat. Pp. 
679 (Pans : C. Naud, 1904 ) Pnee 15 francs. 


work is concerned with the alkali industry and 
i- with those manufactures which naturally group 
themselves around it. That is to say, it treats of soda 
and potash, the chief salts of sodium and potassium, 
the halogens, and the principal industrial compounds 
of the latter, such as bleaching-powder and the 


chlorates 


The point of view adopted is essentially that of the 
manufacturing chemist or chemical engineer. 
Generally, however, the treatment is rather broader 
than this might indicate Thus the history of a process 


or the growth of an industry Is often outlined, and the 
mode of occurrence of the raw materials used is de¬ 


scribed more or less fully. As further illustrating the 


same point we note that, in connection with hydro¬ 
chloric acid, several pages are devoted to a discussion 
of the efiects which the acid vapours discharged from 
chemical works produce upon the vegetation of the 
locality. This, again, is followed by a chapter in which 
the general principles of the condensation of vapours 
are discussed from the thermodynamical Atand^int. 
Nor does the author disdain to lighten hts pages with 
occasional items of miscellaneous^^ot to say trivial^ 
information. We learn, for instance, that in Central 


Africa " les enfants courent apr^s un morceau de set, 
comme les nfitres apr^s ua tyoo-bon." 

The salt indust^ Is dealt with in the opening 
chapter. There is a goo^ description of the prodiicdoit 
of salt from sea-water, end a^e particulars of the salt 
deposit of Cordova, Loftame^ ^tassffirt, and Tiraniyl-, 
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intilA an included. The treatment of the mother- 
Hqiiori for the recovery of potassium salts leads then to 
thi next cfaapteri In which the production of potassium 
chWde and sulphate is described 
i Here In this second chapter we have an instance, 
Mphlcalty toldi of the kaleidoscopic changes which 
A unexpected discovery may sometimes bring upon a 
seemingly permanent industry. Balard, the discoverer 
of iM'omlne, had devoted some years of his life to the 
creation of a new manufacture—the recovery of 
pciassiun^ salts from sea-water, to wit —for the benefit 
of his beloved Provence. The methods were worked 
out satisfactorily, an influential company was formed, 
and everything promised a great commercial success. 
1.1 fact, the products were already on the market when 
news came of the discovery, in the " dead lands " round 
th'* little Prussian town of Stassfiirt, of those great 
deposits of potassium and magnesium salts which have 
since made the district famous Down went the price 
of potassium chloride to less than one-half its former 
figure, and with the fall vanished the new French 
industry. It did not, indeed, succumb without a brave 
liMle struggle, and during this the processes were so 
much improved that, as the author apparently thinks, 
a fortunate chance might even now bring them to the 
front again But at that time, at any rate, the fight 
was hopeless, and the works round Stassfurt were 
speedily left victors in the markets which they have 
ever since controlled 

Potassium carbonate from vegetable sources is next 
treated of The burning of plants for the sake of their 
“ potashes " the author regards as a barbarous and 
brutal kind of industry. It appears that the march of 
civilisation in the United States is shown by the 
gradual shifting of the centres where potassium 
carbonate is prepared—a remark which recalls, though 
antithetically, the epigram about a nation’s progress 
being measured by the sulphuric acid it requires. It is 
interesting to note that although at one time potash 
was largely displaced by soda in manufacturing pro¬ 
cesses, yet now, thanks to agricultural requirements, 
the demand for potassium salts is greater thiin ever 

Iodine and bromine form the subject of chapter iv , 
and are clearly if somewhat shortly described The 
next twelve chapters are occupied chiefly with the soda 
indust^. The ammonia-soda process is lucidly dealt 
with b two short chapters, and a considerable 
amount of space is devoted to the Leblanc procc^^- 
The author justifies this on the ground that the latter 
method has stUI some vitality left, and is always cap¬ 
able of making progress. Much of the description is 
certainly interesting, especially that giving personal 
details of the discoverer, his successes, and his vicissi¬ 
tudes But the bterest is mainly historical. Even in 
this country the battle of the ammonia versus the 
I^lanc process can hardly be said to be so doubtful in 
jits Issue as the author seems to think it. The electro¬ 
lytic method is barely mentioned; a little more space 
might well ^ve been devoted to it. 

. In any a^uate account of the alkali Industry this 
^untry must figure largely, and such names as those 
Gossage, Hargreaves^.. Mactear, Muspratt, and 
Wdnd receive due mention In the present work. The 
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English Alkali Acts, Loo, although regarded as 
Draconian," are nevertheless commended. Indeed, 
the author is inclined to attribute much of the progress 
which the alkali manufacture has made m Great 
Britain to the fact that the makers were forced to 
collect their hydrochloric acid instead of distributing it 
broadcast over the countryside It is, of course, an old 
story, but it will bear recalling, how, in spite of the 
great clamour raised, the alkali manufacturers were 
compelled to take those steps which eventually proved 
to be their economic salvation The rejected stone 
became the headstone of the corner, the troublesome 
by-product presently supported the whole industry 
Chlorine, bleaching-pov>der, and chIonites arc dealt 
with in the last five chapters. There is nothing 
particularly new, but the descriptions include the 
standard processes, such as those of Deacon, Weldon, 
Dunlop, Mond, and Pdchiney, and give a good general 
idea of this branch of chemical industry. 

The work contains a number of illustrations, but 
lacks an index. It will be useful to those who require 
something more complete than a general text-book 
description, but less extensive than Lunge’s standard 
treatise C. Simmonds 


THE ELEMENTS OF ELECTRICAL 
ENGINEERING. 

Eleetnaty and Magneiism, By C. E. Ashford, M.A. 

(London ; Edward Arnold, n d.) Price 35. 6d, 
Electric and Magnetic Circuits. By Ellis H. Crapper, 
M 1 E E. (London . Edward Arnold, n.d ) Price 

JOS. 6d. 

A Text~book of Electrical Machinery Vol 1 
Electric, Magnetic and Electrostatic Circuits. By 
H. J Ryan, H H Norris, and G L Hoxie. (New 
York ' John Wiley and Sons, T.ondon Chapman 
and Hall, Ltd , 1903 ) Price 2 50 dollars, 

HE best method of training electrical engineers 
will probably remain a subject of discussion so 
long as the profession continues to be a profitable one 
Ayhether recourse should be had to the factory or to 
the technical college; whether a combination of these 
two IS desirable or necessary, and if so, in what 
manner they should be combined, and whether the 
course at the technical college should be entirely by 
Idicturc and experiment, or should make free use of 
that royal road to excellence, the text-book, these and 
kindred questions will always be discussed and will 
never be settle, Whilst the discussion goes on the 
writers of text-books continue to flourish until the 
difficulty of deciding whether to have recourse to text¬ 
books or not is overshadowed by the greater difficulty 
of deciding which would be the most profitable to read 
The three books before us illustrate how the budding 
el^trical engineer may be caught when he is yet fresh 
in k^ckerbockers and led by easy steps to a complete 
of his profession. Mr. Ashford's " Electricity 
amr Magnetism" is a school-book; it starts by 
that the pupil has no knowledge of the sub¬ 
ject arw''and, leading him^by a path of experimental 
itt^uiry^dti^ by leaving him well fitted to begin on 
Mr. more advanced treatise. This read. 
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and rhe fundamental principles of continuous current 
■circuits mastered, it only remains to study alternating 
•currents in the work of Messrs Ryan, Norns and 
Hoxie. 

It IS difficult to find anything particular to say of 
either of the three books, since each treats its subject 
jn the manner which has become by now fairly 
familiar They all possess certain merits not to be 
found in other books of a like kind, and certain defects 
which it is easy enough for the critic, who has only to 
read and nut to write the book, to make much of For 
example, Mr Ashford proves Ohm's law with electro- 
imngnPtic instruments, a logical mistake which it 
seems hopeless to eradicate from the text-book, Mr 
Crapper docs nut prove it at all, but states that "on 
aciount of its importance as the fundamental law of 
eleLlncal measurements, it may be considered in the 
strictest sense a Jaw of nature," which seems to us 
.rather a novel criterion for laws of nature. Mr 
*Crapper is also somewhat loose in his use of 
the terms force, energy, and power (" watts of 
•energy," for example, is an expression rather difficult 
to understand), and, indeed, m his definitions generally 
—an electrolyte is defined in one place as "a com¬ 
pound liquid with a metallic salt in solution " These 
are, perhaps, slight defects, but one is justified in rc- 
•quinng more exactness of expression and more careful 
attention to detail in a text-book than one would think 
necessary in a lecture. The best justificbtion that a 
text-bodk can claim is that iL gives precision to the 
knowledge obtained experimentally m the laboratory 

Mr. Afford's book is intended as a laboratory hand¬ 
book our own opinion the last thing wanted in a 
.laboratory is a handbook. Such things are never to be 
found for the practical experiments the electrical 
engmcc# Ikis to make when his days of school and 
college arc over, and the greatest benefit of the labor¬ 
atory training is that it should tram the student to 
walk alone When experiments arc so carefully de¬ 
scribed, and the results to be got and the conclusions 
to be drawn from them so plainly pointed out as in 
this book, the value of the experiment is greatly dis¬ 
counted, if the student even takes the trouble to carry 
it out properly. Mr. Crapper, on the other hand, errs 
by giving too much importance to the exercise class, 
if any student works through the enormous number 
of examples given in the book he will have done a 
great deal of arithmetic, but we doubt whether his 
engineering faculties will have benefited much. 

Messrs. Ryan, Norris and Hoxie proceed on what 
IS, at any rate to English readers, the somewhat 
novel plan of plunging forthwith into the pheno¬ 
mena of alternating currents, " from which the treat¬ 
ment of continuous current phenomena follows 
naturally " This seems to us rather putting the cart 
before the horse, as we should certainly think the 
understanding of alternating currents must follow, 
and even then with difficulty, that of continuous current 
phenomena. This method involves also considerable 
mathematical knowledge in the student, and from this 
point of view alone seems scarcely the most suitable to 
adopt. «• 

In conclusion, we may repeat that fault-finding Is 
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easy, and that these three books have much to "recom¬ 
mend them. They are thoroughly up-to-date, and wM 
compare very favourably with any three other bdoka 
covering the same ground which we can caU to mlhd*. 
Their fault is not that they are bad text-books, bud 
that they are good text-books. ^ 

Maurice Solouon./ 


THE VmSlOLQGY OF MENTAL ACTIVITY. 

Etudes de Psychologic physiologique et palhologique. 

By E. Glcy. Pp viii+3j5. (Pans; F^li* Alcan, 

1903 ) Price 5 francs. 

WO-THIRDS of Prof. Gley’s book are devoted lo 
a historical and critical review of our knowledge 
of the physiological changes that accompany intellec¬ 
tual activity. The writer gives a lucid account of his 
own contributions to the subject in chapters upon the 
relation of mental work to the cardiac, respiratory, 
vascular, excretory, and thermogenic mechanisms. 
He concludes that mental work is accompanied by in¬ 
creased rate of heart-beat (at least in the early stag^ 
of activity), by arterial constriction and increased peri¬ 
pheral resistance in the extra-ccrebral circulation, and 
by active dilatation of the arterioles of the brain. No 
mention is made of the experiments and views of 
British physiologists in regard to the much-debated 
presence of a vaso-inotor mechanism in the brain, 
The author bases his affirmative conclusion merely on 
a study of the changes m form of the carotid pulse- 
curve during intellectual rest and activity He is also 
inclined to believe that during intellectual activity the 
temperature of the brain rises slightly. Yet the 
evidence in favour of this view seems very far from 
adequate, for it has never been shown that the amount 
ot carbonic acid evolved is increased during the activity 
of nervous tissue, and we are powerless to decide 
whether the slight rise of cerebral temperature may 
not be due to other causes, e g. to the increased blood 
supply to the brain, to diminution in loss of heat from 
the skin arising from the already mentioned peripheral 
vascular constriction To cerebral metabolism the 
author also attributes the increase of calcium salts in 
the urine during intellectual activity. This increase 
is said to be accompanied by more abundant excretion 
of urine and of magnesium salts and phosphoric acid. 

Throughout the book Prof. Gley does not attempt 
to veil his intention to find analogies between cerebral 
and glandular activity, but a prion views, however 
excellent, are of little real avail in the solution of such 
an unusually difficult problem. There is, indeed, one 
complicating factor which is invariably neglected by 
physiologists, to which attention may be directed here. 
It is now generally believed th^t no mental process is 
possible without the simultaneous production of 
efferent impulses—In other words, thoughts must ex¬ 
press themselves in muscular activity. Even if this 
maxim exaggerates the truth, there can be no doubt 
that, as a rule, active intellectual efforts pass over 
into, and to some extent manifest themselves as, 
muscular contractions. These contractions i^ay 
appear as vaso-motor changes or as inveriuntary move- 
ments, and they are largely responsible, at least when 
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wdl |irOnouficed, for chati^ in the ^neral feeling 
or emotional tone of the individual. Now, In the first 
(Klace. it ii impossible to rule out changes in emotional 
tone altogether during any period of intellectual 
activity. Emotional tone is always present and 
^waya changing, obviously so where, as in several of 
Yrof. Gley’s experiments, the intellectual work con- 
4sted in reading. Secondly, even if we could main¬ 
tain a constant state of feeling, we should still be 
Ignorant how far changes in the blood^irculation 
accompanying purely (1) intellectual activity are due 
to the aforesaid tendency of ideas to realise themselves 
in motor activity, and how far to physiological con¬ 
ditions essential for the manifestation of that in¬ 
tellectual activity. 

The three remaining chapters of this interesting 
book are concerned with unconscious muscular move¬ 
ments, the muscular sense, and abnormalities in the 
sexual impulse. Embodying as they do material 
already published by the author some eighteen years 
ago, they hardly call for analysis here 

C. S. M. 


0\}R BOOK SHELF. 

L'J^ducarion fondie suf la Sctcnce. By C.-A. Laisant 

Preface by Alfred Naquet. Pp. xIv+153 (Paris;; 

F^hx Alcan, 1904 ) Price 2.50 francs 

Tjibrr is a special interest attaching to this book since 
It shows convincingly that those reforms which arc 
b<*ing urged with such conspicuous success in this 
country are also engaging the attention, and calling 
forth the proselytising zeal, of French men of science. 
M. Laisant docs not seem to have acquainted himself 
with the progress of English reform in mathematical 
leaching. Had he studied the reports of the com¬ 
mittees of the British Association and the Mathematical 
Association, and had he realised the widespread aJtcr- 
aticm in the mathematical syllabuses of our public ex¬ 
aminations, he could not have written .—1'Education 
anglnise, par cxemple, est sur certains points fet surtout 
en cc qui concerne la g 4 omdtrie), plus pi toy a ole encore 
quG la n6trc, ct elle semblc avoir beaucoup plus pour 
objet de d^former I'esprit que dc ddvcloppcr I’lntelli- 
gence, lorsqu’elle impose la rdcitation par ccBur du 
texte d’Euefide " (p. 73). The suggestions made in 
M Laisant's discourse " L'Initiation Mathdmatique " 
for the Improvement of mathematical teaching in 
Fiench schools are not only familiar to our teachers, 
but are, we arc glad to know, widely used by them. 

Similarly, if we judge from the address " L'lniti- 
ation i I’Etude des Sciences physiques," it is clear that 
the necessity for the employment of experimental 
methods In the teaching of physics and chemistry is 
much more widely recognised with us than in France. 
One may go even farther and say that our practice is 
in advance of the ideal which M, Larsant places before 
his readers. We have learnt tl\at the only really satis¬ 
factory way for a student to learn science is himself to 
enter upon simple experimental research work, and by 
his own efforts to demonstrate the truth of chemical 
and physical generalisations; M. Laisant seems to 
imply that experimental demonstration by the teacher 
may suffice, 

, It is possible here to refer only to a few of the 
in^restlng questions raised In the othdl- two lectures— 
^Education scientldque et Psychdlogie" and " Le 
Froblifiw de I’fiducation." We are heartily in agree-' 
ment with M. Laltant that il est certmn que \es 
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classes peu nombreuses sont une des conditions- 

S ircmi^rcs et essentielles d'une Education raisonnable 
p 97), but since this means more teachers and a corre¬ 
spondingly larger national expenditure, wc must wait 
in both countries for a greater belief in education on 
the part of Iho authorities. M. Laisant considers that 
" Ten fan t est un fitre raisonnable; ct le but le plus 
esscntiel de I'^ducation " is " de d^veloppcr en lui la 
facultd du raisonnement " (p 66) This is, however, 
not the general experience, and Spencer's is probably 
the wiser view that " only after an ample fund of 
observations has been accumulated, should reasoning 
begin." 

The author's remarks on the teaching of morality 
and religion in schools will commend themselves to^ 
most men of science, who will agree that " L'6ducatcur 
habile, en stimulant dans 1'esprit de son dleve le culte 
de la v^ritd, en tirant parti de tous les excmples, de 
toutes les i^servations, de 1'experience quotidienne, 
arrivera sans peine k fagonner graduellement cette 
conscience d'enfant pour en fairc une conscience 
humainc " (p 120) A T. S. 

The Museums'Journal Vol 11. Jiil>, 1902, to June, 
1903 (London Dulau and Co ) 

With the commencement of the present volume this 
important publication entered on a new phase of its 
existence, appearing in monthly parts instead of solely 
as an annual report Although this change is un¬ 
doubtedly for the better, it renders much of the con¬ 
tents of the complete volume rather ancient news, and 
some of the artides in the one before us have already 
received mention in our columns. 

As regards the general condition of the Museums 
Association, it is satisfactory to learn that during^ the 
period covered by this report there has been a consider¬ 
able increase of membership, both on the part of 
museums and of associates, and that this inciease in 
the finances has been further augmented dwing to the 
circumstance that several museums prcviodilj^ on the 
list have agreed to double their subsenptfons id order 
to aid in defraying the increased expenditure Insepar¬ 
able from the monthly publication of the Journal 
As in the case of its predecessor, the contents of this- 
volume cover a very wide field indeed, embracing 
everything connected with museums and natural* 
history and art exhibitions, including their publica¬ 
tions. A highly satisfactory feature is the amount of 
attention directed to rendering museums as interest¬ 
ing and instructive as possible to the general public, 
by whom they are maintained, and whose benefit 
should undoubtedly be their first aim and object. In 
connection with this subject we may especially refer to- 
the article on the Haslemcre Educational Museum, by 
Mr E. W Swanton, Which, to ludge from the 
appended plan, appears to be admirably designed and 
arranged for its purpose. In addition to general and 
local collections, this institution includes the almost 
unique feature of an aviary and a vivarium 
Whatever may be the c.ise this country, in 
America, as we learn from an article bv Mr r. C. 
Baker, the introduction of numerous well written^ de¬ 
scriptive labels in museums has proved a decided 
success "Visitors," he wrhos, "have been seen to 
spend but a few moments ex&mfning cases_ installed 
by the old method, while a case containing some 
interesting material will be pored over for 
several hours, which fact conclusively proves that the 
addition of carefully prepared descriptive labels is abso¬ 
lutely essential to the success and usefulness of a 
museum.” 

lu Labels in museums otoo form the subject of an 
particle by Mr. F. A. Bather, who discusses certain 
difficult^ in connection wJth the application ‘ of 
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vernaculpr names to •pecimens. Sp^al reference is 
made to the case of the American bison, the author 
stating that no European naturalist could be prevailed 
upon to apply to that animal its Transatlantic title 
buffalo.” If, however, he will visit the mammalian 
gallery of the museum to which he himself belongs, he 
will Hnd the label Buffalo, in America " attached to 
the stand of one of the specimens of that species 
Lack of space alone precludes further reference to 
the contents of a volume which cannot fail to be of 
great value to all who have to do with museum 
arrangement. R. L 

Laboratory Physics By Dayton Clarence Miller, 
D.Sc. Pp. xv + 403; diagrams (Boston, USA., 
and London Ginn and Co., 1903.) Price 85 6d 

This manual by the professor of physics in the Case 
School of Applied Science, Boston, is the result of 
twelve years of teaching experience, and most of the 
descriptions have been employed in type-written form 
for the past six years It is not intended as n pre¬ 
paratory course; at the same time the majority of the 
experiments are of a fairly simple type Constant 
reterencGS to existing text-books of practical physics 
(both English and American) show that the author has 
made free use of all sources of information, which is 
duly acknowledged. Many of the experiments are not 
usually met with in text-books, or at any rate are 
not met with in so full a form. Thus the complete 
calibration of n scale by Neumann and Thirsen's 
method is fully described (though without the theory, 
for which reference is made to Guillaume, " Thermo- 
m^trie "), and there is an account of the use of Michel- 
son’s interferometer 

The author's aims are admirable. " A Laboratory 
course is not considered as consisting of a certain 
number of exercises to be worked out by each student, 
and to be complete when those arc finished, but rather 
as consisting of a definite amount of time spent m 
judicious experimenting " 

descriptions of experimental details are good 
and arc not oveidonc The student will not be tempted 
to perform fncrely parrot work. He will require to 
think and scheme in ninn^ ways before his apparatus 
will prove tractable, and 15 not this just as it should 
her We W'ish we could say that the days of organ- 
grinding were past 

No attempt is made to give even an outline of the 
thicry of the experiments, and as the references are 
almost entiicly to practical text-books, the student will 
require guidance in his choice of books from which 
,die theory may be obtained The manual would be 
improved if references to theoretic text-lKK>ks were 
given as well 

I'he book is excellently printed and illustrated, and 
is very free from errors of all kinds Wc notice only 
an erroneous definition of viscosity (p 117), and the 
statement on p. 390 that ■■/4 = 0-079577, whereas this 
number is the value of the reciprocal of 4ir. 

Opefe di Galileo Ferrari^ Vol ii. Pp, vi + 473 
(Milan : Ulrico Hoepli, 1903 ) 

Thb memoirs included in the present volume may well 
be regarded os classical in the annals of applied elec¬ 
tricity, since they belong to a period which has 
witnessed the birtn and {growth of the applications of 
electrical energy to lij^hting and power transmission. 
The first paper is an illustrated account, published in 
1876, of the then *' new induction machines,” which, as 
the figures show, differed only in points of detail from 
the dynamo of the present day. T^is paper is followed 
by a series of five lectures on electric lighting, delivered 
the spring of 1S79, Just about the tinie when, for the 
first time, the Piazza Colonna ai Rome was brilliantly 
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Illumined by ” Jablochkoff candles.” The Mxt 153 
pages are occupied with a report by Prof. Perrarlls on 
the industrial applications 01 the electric 
the Paris Exhioition of i88j. In connection 
that exhibition, we next have reports of the OOQA^ 
missions appointed to deal with the detertnlnatloti of 
the ohm, atmospheric and terrestrial electricity, and 
the choice of photometne units The subsequent tom 
tents comprise Prof Ferraris's award of the prm 
offered in 1884 by the municipal government of Turin, 
reports on the Pans Exhibition of 188^ and the CMcan 
Congress of 189^, a discourse delivered before tine 
Lincei Academy in 1894 on electrical transmission of 
energy, and an obituary notice of Gaulard, to whom 
as discoverer of the transformer Prof Ferraris gives 
the highest praise. 

Elements of the Theory of Integers. By Jo^h 
Bowden, Ph.D Pp x + 258 (New York Tne 
Macmillan Company; London , Macmillan and Co., 
Ltd , 190J ) Price 55 net. 

Just as the names of plants and animals are constantly 
being altered, so the ranges of mathematical study in^ 
eluded under such general titles as ” Algebra up to the 
Binomial " or " Trigonometiy up to Solution of 
Triangles ” are changing as time goes on. In the 
” eighties,” the average tripos candidate would under* 
stand by “elements of the theory of integers ” the 
chapter in Todhuntcr's ” Algebra ” which taught him 
to " state and prove Fermat’s theo^€^m.” The present 
book deals with nothing of this kind, but is devoted 
to proving such rules of algebra as that if a>b then 
d<a, or (-a)x(-b) = + ab. In the course of this 
work a number of cabalistic signs are introduced with 
which most mathematicians in this country are un¬ 
familiar. Whether these symbols are necessary or 
even helpful must remain n matter of opinion, but there 
IS no excuse for the author's incorrect spelling of the 
English language, as exemplified by ” we hav,” ther 
ar,” " therfor,” “positiv,” ” canceld,” ” fixd;” 
” giv " 

Giographie GSndrale By M G. Lespagnol. Pp. 

vii + 460 (Paris - Ch. Delagravp, 1903.) 

This is an unusually comprehensive course, not of 
general geography as we know it in this country, but 
of physical geography, to which has been added a short 
history of geographical discovery and an essay on the 
growth of geographical science The physical gc(^ 
graphy part of the volume follows the historical por¬ 
tions, and consbtutes about three-quarters of the 
volume. A great deal of geological information is 
placed'before the reader, much more than Is commonly 
included In English books on physiography. The 
Illustrations are numerous and generally good. There 
are many useful tables, and the book, as a whole, is a 
good introduction to an important subject The 
absence of an index and a table of contents will be 
much regretted by students. 

Pushing to the Front, or Success under Difficulties, 
By Orison Swett Marden. Pp, viii + 416 (London: 
Gay and Bird, n.d.) Price 35. 6 d, 

Tint author's object in writing this book was ” to 
encourage, inspire, and stimulate bo^s and ^rls who 
long to be somebody and do something in the worldi 
but feel that they have no chance in life." Among the 
unusually large number of examples of distinguished 
men who have overcome successfully aU sorts of diffi¬ 
culties, many great men of science are included, and 
Agassiz, Dalton, Darwin, Davy, Faraday. FrBnklEn> 
Galileo, Humboldt, Huxley, and Hugh Miller may 
mentioned. The bo<^ should certaimy provide young 
men with an incentive to an increased effort tb ourbe 
the fullest use of thrir faculties and opportunity. 
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LETTERS 10 THE EDHOR, 

ITJkf Mfor not hold himelf fOiponsihU for obmioni 

§Mpro$§id Dy cofTM^ondenti. Seitkor eon he undertake 

io rcMfUi oe io correspond vifh the writers of, rejected 

fnanuscripts intended for this or any other part of Nature. 

Ro notice is taken of anonymous communications ] 

Radio-active Qaa la Mlaeral Spiioft. 

In a letter to Nature of Au^it 13, 1903, it was 
announced that eaperlmenta carried out at the filythewood 
Laltoratory had shown the presence of a radio-active con¬ 
stituent In the gam deriv^ from the mineral waters of 
Bath. An account of our further investigations has been 
given In a paper read before the Royal Philosophical Society 
of Glosfowi November 18. 1903 Samples of water from 
the Buxron springs have been tested with results eaactly 
similar In character to those given by Bath waters. In 
both cases the lOnlsation-current through the gas obtained 
from the water increased to a inaaimum in about one hour 
from the commencement of an experiment, and then 
diminished to the normal value In a note added to this 
paper, December 15, 1903, an experiment is described 
similar to one carried out by Mr E. P. Adams (P/iil Mag . 
vol VI. p. 563, 1903). A current of air was drawn through 
a very dilute solution of a radium salt, and then through a 
Winchester quart containing distilled water The air 
current was continued for two hours The distilled water 
after this treatment was tested in exactly the same manner 
as the Bach water, “ the results being in all respei'ts similar, 

, . It IS therefore probable that the radio-activity of these 
(mineral) waters is duo to the presence of radium near their 
source.*' 

This anticipation has been conhimed by the Hon R. J 
Strutt's discovery of radium in the iron deposits left by 
the hot springs ^ Bath 

We have recently obtained conclusive evidence of the 
presence of radium emanation in the Buxton springs 
through the kindness of Mr. J W Wardley, who has 
collected samples of the gases that rise through the water 
and forwarded them to us for exammalio^n in our former 
experiments with water sent from the springs the amount 
of gas obtained was extremely small, and the consequent 
activity inconsiderable We now And that the activity of 
the gas falls to half value in about three and a half days, 
the oorrespondlng time for the radium emanation being 
371 days (Rutherford) 

It would be interesting to know whether treatment by 
the gases obtained from the springs possesses any thera¬ 
peutic value. Blvthswood 

H. S. Allen 

Blythiwood Laboratory, Renfrew 

Projeetloo of Imitation Splniharlaeope Appearance 

In thinking over how to exhibit to an audience the appear¬ 
ance of a slnc^sulphlde screen bombarded by radium, one 
^ my eons suggested that a klnematograph film often 
imitated the effect, by reason of its punctures being thrown 
on the screen by intermittent light. Accordingly he made 
a model with two numerously punctured plates mounted on 
so os to slide over one another In a periodic 
fmlon. It is sufficient, however, to hold two punctured 
plates by hand in the place of a lantern slide, and move 
them irregularly over each other slowly. 

OuvER Lodge 


American Tropical Laboratory. 

rif"* Du-ector of Kew presents hli compliments to the 
Mltor of Nature end requests the publication of the Mi- 
dosed letter. 

Ktw, Jenuary B. 

New York Botajilcal (Urden, 

Bronx Park, New dfork City, 

_ De^ber ad, 1903 

‘WWlam, 

to my letter of August 14, 1903, I mke pleasure 
that the group cm buHdlogs of the Colonial 
of Jamaica at the Cinchona Botanical Garden 
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will be maintained as a botanical laboratory by the New 
York Botanical Garden under an agreement with the 
Colonial Government, and with the cooperation of the De¬ 
partment of Public Gardens and Plantations of Jamaica, 
sufficient land for experimental purposes and for a nursery 
is included in the leasehold privileges The buildings in¬ 
clude a residence known as Bellevue House, three labor¬ 
atories, two ranges of glass, and one or two small buildings 
suitable for lodgings. 

Investigators are offered Che following facilities — 

a The use of tables in the laboratory buildings 

Lodging In Bellevue House or in one of the other 
buildings at Cinchona 

(3) The use of land for expermienlal purposes 

(4) Pnvileges to study the plantations at Cinchona, and 
also those at Hope and Castleton Gardens 

(5) Privilege to consult the botanical library of the De¬ 
partment of Public Ganlens and Plantations at Hope 
Gardens, and to take books therefrom to Cinchono under 
such conditions as may be imposed by the Director of Public 
Gardens and Plantations 

(6) An immense number of indigenous speiies are within 
easy reach in the primitive forests adjacent to Cinchona 
All persons who may apply for perniission to study at 
Cinchona must submit such evidence as the Director-in- 
Chlef of the New York Botanical Garden may require that 
they are competent to pursue investigation to advantage. 
W'hile in residence at Cinchona they will be under the super¬ 
vision of the Hon WiUiain I'awcett, Director of Public 
Gardens and Plantations, to whose interest and advice the 
establishment of this American tropical laboratory is largely 
due 

A laboratory fee, payable to the New York Botanical 
Garden, will be required of peraons granted the above 
privileges 

Upon approval by the scientiAc directors of the New 
York Botanical Garden, any other institution, satiety or 
individual may be assigned the use of a table at Cinchona 
by the payment of one hundred dollars annually, which will 
entitle them to nominate students desiring to avail them¬ 
selves of the facilities of the laboratory for admisBion with¬ 
out the payment of fees, but not more than one person may 
be grontecf the use of any table at the same time 
The necessary expenses for a month's residence at 
Cinchona, including travelling expenses to and from porta 
on the Atlantic seaboard of the United States, are from 
140 dollars to aoo dollars, for two months' residence 160 
dollars to 330 dollars 

Dr. MacDougal will be glad to give you any further in¬ 
formation concerning this subject that you may care for, 
and we hope that you or some of your students may be able 
to utilise the resources of the laboratory from time to time 
Yours sincerely, 

(Signed) N L. Britton, 

Director-in-Chief 


Eflcape of Qaaea from AtmosphereR. 

In (he Literary Supplement of the Timer of December 35, 
1903, an erroneous statement U on p 37S placed before its 
readers, to the effect that our alleged knowledge of the 
escape of some gases from the atmospheres of planets and 
satellites is bas^ on an assumed absence of heUlim from 
the earth's atmosphere, and has been disposed of by the 
discovery that helium Is present A brief letter was 
addressed to the editor of the 7 imer giving proofs that, the 
above statement is Incorrect, and from this letter an extract 
has been published as a note in the next number of the 
Literary Supplement The metier concerns, one of (he great 
oosmical agencies of nature, and T therefore reoueet you to 
allow me to deal with the subject In the more adnuate way 
which Is permissible when addressing a scientific journal, 

The problem of the escape of gases from atmospheres has 
been approached In two ways, both of which tne present 
writer has tried, and one of them has also of recent years 
been attempted by other scientific men .—^1) The problem 
has been treated deductively by ascertaining the law of the 
jtllstrlbutlon of speeds among the particles of a hypothetical 
kinetic system, so constructM as to be a model of gas simple 
enoQgh fdb human mathematics to enable us to compute 
the distribution of speAls within it, and which it was hoped 


My ^ SIf 
^ Referring 
fit stathig 
GGvsmment 
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'Would sufficiently represent what goes on in the actual 
nses with which we have to deal This expectation, un¬ 
fortunately, has not yet been fulfilled (see rfotefdmgi of 
the American Philosophical Society, vol xlli p. 108) 
-(a) The problem has been treated inductively by arguing 
upwards from known facts of nature. It is in reference to 
■this second method that the Times makes its statement 
So far from its being true, as was supposed by the Timer, 
that the argument is based on the asbumption that there is 
no helium m our atmosphere, it is pointed out In the first 
memoir upon the subject that there must be just such Iroccs 
■of helium and hjdrogen in our atmosphere as have since 
been detected (^ce Sctentific Transactions of the Rn)al 
Dublin Society, vol \i. pp 308 and 309) 

'J he facts of nature which were made the data of the 
investigation arc four In number Ihe first of these is that 
there is rither no atmosphere or very littfr on the moon, 
irom which it is inferred that the atmosphere which the 
moon shared with the earth when the two bodies separated, 
and whntevei atmospheric gases have sinic been evolved 
upon the moon, hH\e by Ibis lime escaped. It ran be shown 
4 hat if this he so, then hydrogen, if uncombined, must bo 
able to escai>e from the earth There is, however, but little 
free hjdrogen upon ihc earth, and in the atmosphere there 
is only the merest trace If there is in this trace any excess 
over what returns to the earth in rain or in other ways, this 
excess IS on its way upwards towards the penultimate 
stratum of the atmosphere, which is the part of the atmo- 
-sphere from which gases escape Accordingly, the amount 
■of hydrogen which succeeds in getting away from the earih 
must be very small, while tho store of hydrogen locked up 
in the ocean and in the solid earth is rnormuus It can, 
moreover, be shown that there is a minute accession of 
hydrogen to the earth from outside, so that on the whole 
the quantity of h>drogen upon the earth may be almost 
-stationary 

The second and third faits used as data are that helium 
and free hydrogen arc being continuously supplied from the 
■earth to its atmosphere, and that—probably in both cases, 
certainly in the case of helium—only a very small per¬ 
centage of the gross supply 19 being washed down by rain 
or in other wa\s relumed to the earth, notwithstanding 
which neither the hydrogen nor the helium has gone on 
accumulating in ihe atmosphere From this it is inferred 
that the qutintiiy which is present in the atmosphere has 
adjusted itself 'to be such that the outflow of these gases 
from the upper regions of the atmosphere balances the net 
supnly which the atmosphere receives from below 

One other fact in nature is used as a datum—that the 
earth's potential of gravitation is suffiiient to prevent any 
sensible «-scape of ihe lightest of the abundant constituents 
■of Its atmosphere Ihis lightest abundant constituent is 
the \apryur of water 

A further paper has been published which is des'oted 
specially to dealing with the behaviour of helium in the 
earth’s atmosphere (see Astrophysical Journal, vol xi p 
369) In this paper it is shown from the marvrlloush 
accurate determinations made bv Sir \ul 1 lam Ramsay and 
his assistants that the supply of helium to the atmosphere 
by hot springs, and presumably the helium whuh oozes up 
elsewhere through the soil, is from 3000 to 6000 times more 
than can he .iccountwl for as being a return to the atmo¬ 
sphere of helium which had been washed down by rnin, 
whereas the argon, oxygen and nitrogen in such springs 
are all of thpiTi present in proportions which are consistent 
with their having been 1 mried down by ram from the atmo- 
■sphere. From which it is inferred (1) that nearly the whole 
of the small quantity of helium in the atmosphere is on 
its jvutwardi, (a) that helium would have become a 
1**^9?** atmosphere bv reason of the influx 

fronljielow if there had been no simuftaneous outflow from 
abovg; (3J that the rate of this outflow is presumably equal 
to the net rate of supply. 

The escape of helium from a member of Ihe solar system 
must be facilitated by the circumstances that those radi- 
-atlons from the sun that can affect helium have the full 
of radiation froih Ihe photosphere, inasmuch os 
the helium in the sun's outer atmosphere emits radiations 
«f the same intensity as the photosphere. This m evldenc^ 
oy the great helium line D, being ^s bright as the neigh- 
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bounng pert of the spectrum of the photosphere. W* tutve. 
moreover, to take into account that outpour of oorpitsokfl 
from the sun which, in the upper regtons of bur sHme- 
sphere, is able to excite into Intense activity the tntoma} 
motions of krypton which produce the grmn aurorel line, 
and presumably with equal and perhaps increased vigour 
imparts energy to the molecules of hdium which rangp to 
still greater altitudes, 

G Johnstons Stonsv, 

30 I..edbury Road, W , January 7. 


On Ihe Origin of Bpirsl Nebulae. 

i'liR ever increasing interest and importance of studies 
relating to celestial phenomena naturally lead up to ques¬ 
tions which, in the present state of our knowledge, can 
{from the purely theoretical standpoint) in some cases be 
answered in a fairly satisfactory way 

The object of this note is to present certain views (some 
of which ure believed to be new) on the probable origin of 
spiral nebulas, having given to start with an incandescent 
body like our sun 

From theory and observation we know that when different 
parts of the same fluid body have largely different tempera¬ 
tures the mass is in unstable equilibriurn The constant 
tendency of tho resulting flow of the fluid is to equalise tho 
temperature throughout the mass 

If the maHimum temperature is in the interior of the 
body and the outside is exposed lo a much lower tempera¬ 
ture, the flow near the surface, through a gradual conged- 
ing of the latter, will be retarded Suih a surface will 
then also act as an insulator and shield to prevent both the 
too rapid loss of internal heat and the free escape of the 
aecompan) ing gases 

Ihe visible photosphere of the Bun is known to be in a 
highly heated londilion, and the fact that it is almost con¬ 
stantly being ruptured (in some zones more strongly and 
frequently than in others) shows-reasoning from analogy 
—that the solar surface has the properties of a fluid in 
sill h a stale of unstable equilibrium that the superheated 
(unfined masses in the interior are still able to break through 
this suifacc at many points 

If the Nun did not rotate on an axis, this surface would 
probiibly be of uniform strength throughout, for the interior 
cinulation would ther be radial The resultant, however, 
of the rotary and radial forces acting on each particle pro¬ 
duces not only an clliptoidal figure, but also has the 
tendency to cause each ascending partule to move towards 
the equator 

As a result there is a tendency to produce surface-flow 
towards the equator causing an accumulation of cooled 
matter along the /one which but for this flow would be 
tht weakest part of the whole rotating surface. It is there¬ 
fore to be expected that two zones of least strength should 
evist in the solar surface, symmetriially situated with refer¬ 
ence to the equator, but at some distance from it 

Now what IS most likely to hapjien after a body like the 
sun has contracted to such a radius that the surface exists 
In [he plastic or semi-solid state'** 

Such a surface will act os an insulator producing a fnore 
nearly uniform Internal temperature and a consequent de¬ 
crease in the interior cinulation 'Ihe surface flow having 
ceased, and the axial velocity of rotation having increaud, 
the zone of least surface-strength will coincide with the 
equator 

During the time required to reaiih this stage of the body's 
history it is probable that the lesser vents were gradu^ly 
closed as the surface became stronger, resulting In periodic 
outbursts of increasing magnitude at a smaller number of 
openings until Anally these also were closed 

As the weight of each particle of matter in the surface 
has increased inverselv as the square of the radius (the 
sun’s radius being unity), the internal pressure has been 
Increased Through the continued contraction of the 
outer surface this pressure, no longer relieved by periodic 
outbursts, increases far beyond the limit necessary to iup- 

E ort the surface, as a result, the outer boundary grbwa 
otter and consequently weaker, to that at last a greht 
rupture of the surface takes place on or near the equator. 
The moment this break occurs, the interior masses and 
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which under great pressure have the properties of 
« Auidg move with various velocities, and along more or 
less curved lines toward the opening 

That component of the resulting momentum which acts 
Mt right angles to a diameter through the point of rupture 
causes an excess of pressure along this diameter; this 
oxcess, in the nature of a reaction. ai,tlng on a surface 
4ilready strained to near the breaking point, finally causes 
a second rupture at the diametrically opposite part of the 

Ihe ejected masses will not all have the same velocity. 
Chose parts near the outer boundary of each stream will 
he deviated and retarded through side currents and friction 
At the Aperture, the central parts of the stream will, in 
Mncral, acquire the highest velocity, sufficient to carry the 
lighter matter in a radial direction far beyond the sphere 
of sensible attraction of the parent mass, where it finally 
attains a uniform velocity The heavier masses and those 
near the borders of the opening will form secondary streams 
having various inclinations and velocities which, if there 
were no rotation, would be incomplpte ar(.s of hyperbolas, 
parabolas and plllpses, in all of which the lighter masses 
would continually be outstripping the heavier ones 

Through the rotation, however, the outer parts of every 
stream are left behind the parts nearer the origin, so that 
each stream falls into a spiral curve of a more or less com¬ 
plicated form, resulting in an increase in the confusion of 
delnil with diminishing distance from the centre. 

If the orifices are on the equator, the radially ejected 
streams will bn plain spirals [f the line joining the two 
orifices is inclm^ to the equal or the streams will be of 
double curvature, each producing a spiral in the form of a 
helix ^ (conical) This class of nebulas not being confined 
to a single plane will, as a rule, exhibit much confusion 
of detail in projection 

Tn general a practicallv straight line drawn from the 
origin to any part of the plane spiral represents the actual 
path traversed by the matter in that particular part of the 
spiral, and the angular length of any given mass, measured 
111 the direction of Increasing distance from the origin, re¬ 
presents the corresjionding adc through which the parent 
bod\ rotated, in the opposite direction, while this |>articular 
mass was being cast out 

The two principal factors which operate to produce the 
observed form of any particular spiral are —(1) internal 
pressure; (2) velocity of axul rotation 
The cUcrense in pressure, after the surface has been 
ruptured, may in some roses be so rapid that the orifices 
do-se up before the body has completed a single rotation , 
such a body will, later on, repeat the process, the orifiies 
remaining open for a longer period , later still the surface 
Will have reached such a condition that the orifices remain 
open for an indefinite period, finally reaching a stage re¬ 
presented (on o small scale) by ihe earth’s present con¬ 
dition ” 

‘ ^ the earlier conditions were such that at the time of 
tho first great eruption long ages were required for a single 
fetation of the bodv, the observed form indicates that the 1 
internal pressure remained nearly constant, and that the I 
angular velocity was continually being accelerated (Owing 
to the removal of heated matter from the Interior the con¬ 
traction was much more rapid than that whiih would 
nave resulted from simple loss of heat at the surface ) 
According to this theory, ihen, the spiral nebulas reveal 
history of the forces operating at the mouths 
or the two opposing volcanoes." The fluctuations iji the 
forces and in the relative amount of matter belched forth 
Simultaneously by each crater are faithfully recorded in the 


of those objects enn be found In various utronomicsl 
mbUniioAft Th, mon complete work in ihia line hes been iloiw by Isoc 
1 R S See his “ Photographs of Surs, Sler Cluiiem end 
NeMm Tolh L and ,1, ^ ^ 

7 worthy of notice, in this coniwciion, thot the two most disturbed 
dUnirtricnlly opposite to each other and nesr the 
iP? *iWjMtwl cbonictar of ihcee dlsturbineei is shown quite 
phenomena. Martinique belongs to one region, 

phoiomoiric changw in the light of nrtnin find 
wn enannaiderad m cqmifcilon with the phenomena which would be 
moving Botniniu of matter (Incandescent at the 
stf M a siven angle to the lun 

^IrSeaf £!t!^ coiSi lead to own satlplaciery explanations of the 
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often twisted, broken, serrated and irregular aspect of the 
masses which make up the general outline of the main 
hyperbolic spiral curves This history covers the period 
from the first great catastrophe, represented by a distant 
laige muss at the extreme outer limit of one branch, telling 
uj which of the two orifices was the first to relieve tho 
Internal pressure, down to the time when the outer portions 
of the numerous inner streams having less initial velocity 
but the Same angular length—or perhaps the outer portions 
of the main streams of a later eruption—reached to such 
distances from the centre as to produce too much confusion 
of detail for further trustworthy analysis of the form seen 
in projection.* 

The generally more dense and more luminous inner 
boundary of the mam spiral curves plainly indicates that 
after all these ages the lighter more swiftly moving but 
Inter ejected particles are still bombarding the earlier 
slower moving masses. Every time either orifice came 
nearly in line with, say, a particular distant previously 
ejected mass, Ihe more swiftly moving particles were sent 
O1I their invisible course, many on the way transferring 
p.)rt of their energy of motion to other pnrtu Irs find to the^ 
produLlion of the accompanying phenomena of heat and' 
light; others to find free p.'issage, leaving far behind those 
masses pjr'Ctcil in Ihe sume direction at previous rotations 
(thus crossing in radial directions the space between the 
main spiral arcs), finally to overtake, some to bombard Ihe 
particular mass, thus helping to keep it luminous, others, 
like dll purls of the mam spiral, to continue their out¬ 
ward journey indefinitely, or until some other obstruction 
changes their energy of mass-motion into a different equiva¬ 
lent J hrough the action of gravity the particles ejected 
by one body-wiided by those coming from other sources— 
play their part to re-create tho conditions leading to a re¬ 
petition of the parental experientes " 

Isolated or heavier condensations on the spiral arcs will 
generally take on a conietary form indicating the direction 
from which the portiiles come I would suggest that a 
long nebulous mass, as, for instance, H V. 14 Cygni, may 
be a part of some great spiral (jierhnps approaching and 
relatively near to the earth), if this is so, the general direc¬ 
tion of tlic parent mass Is plainly indicated in the visible 
structure of this nebula 

When the eruptions arc periodic and of very short dura¬ 
tion, the heavy surface-malter ejected at each re-open mg of 
the craters will not be carried beyond the limits of (he 
system Certaih resiuUs I have roLently oblaimMl seem to 
show thdt the masses furmirig star-ilusters are the inner¬ 
most parts of spiral structures similar to those considered 
in the present paper 

In the case of the great cluster in lleniiles, the star- 
like masses are found to be connected hy nebulous streams 
which first leave then rclatn towards the centre of the 
cluster, showing that the initial velocity of ejection was 
insufficient to carry these masses (which can hardly be 
called stars in the ordinary meaning of the word) beyond 
(he sphere of central atlruction A similar arrangement is 
found to exist among the stars near y Cassinppiic The 
two known nebulas near this star (first pholugraphrd b> 
Barnard and WolfT) are but the more condensed parts of 
n broad spi/al-like nebulous bapil (made up of similar con¬ 
densations) which (an be traced from near the middle of 
the second quadrant up to within a few minutes of arc of 
the naked eye star in the fourth quadrant Mure conipletn 
detiillii have been sent to the Astronnmtcnl Journal for 
publication 

Tn conclusion, it may be permitted once more to direi t 
attention to a unique case in sglar observation, bearing, as 
it does, directly upon the subjed of the origin of L.spiral 
nebulas How much, or rather how little, imp^anife has 
been attached to Ihis particular phenomenon^Anclrt the 
" mechanical theory of comets "* put forward at tfll|^l1nn«, 

1 Thraugh Irrvgular varUtlonn m ihe prewure bi the orificei, and through 
difibnani in die imouni of Binlier qjccied aft different iiihce, an endless 
variew of tonne can be produced . 

< Headcfe acquainted with Lockycr 1 viewe will notice that I adopt Ihe 
theory of the meiecnrlc con^iliuiloa of nebulous mailer J he eyldeaeu in 
tovour of ihb theory arc fully set forih 10 the work entitled " The Hetejritic 
Hypotoli,'’ hy Sk Nonnen Uckycr, K C B . F R S 

I “ Cmilnbuiume from the Lick Qhnervatciry," No 4, p iiB ti iry 
Thu theory calls for jusisiu^ crucial, seemlegly abnormal but really i>'pical 
pbononieiiB as were pmenM by Horrelly’H last comei 
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in voiced in the language of one of the ableart deacrlptJve 
writer I on astronomical subjects of the present day On 
p I a; of her late admirable work entitled ** Problems in 
Astrophysics," Miss Clerke dlsmlues the subject with the 
wolds, " 7he only genuMe ’eclipse comet’ so fat captured 
was that seen and photographed at Sohag lyih May, ]88a " 
This talented writer makes not the slightest reference to 
the fact that the 1893 phenomenon differed in one important 
particular from all those It is said to resemble—that it 
possessed the one observed element which even the genuine 
object does not lay claim to, namely, the photographs prove 
that this object moved, receded from the sun through an 
angular distance equal to two-thirds of the solar diameter 
in less than four hours.' On tho Mina Bronrls photographs 
th's object IB plainly connected with the sun by a single, 
straight, isolated coronal stream ” J M. .Scimedfrik 
Ann Arbor, Ucrember 19, 1903 


Dynamical and Oranular Media. 

I SHOULD be very much obliged if any reader of Naiijre 
who has studied the matter could enlighten me on the 
following point 

Wo may regard a dynamical system as commonly under¬ 
stood as being n system which, when left to Itself, obeys 
the Hamiltonian equations 


rfr_au - a£_ 0u 

d7 “di' • ii aur’ 

where y, . are generalised coordinates, £, q. 
■Iised momenla, and 


. gencr 


U = l(«)f* + «il)£q+ . - . +V (1) 

ani V, (££), &e , are sny funiilnns whatever of ;r, y, . , 
We may regard a granular medium as a particular kind 
of system coming under this heading for which U takes 
the form 


U = S,*'" +f'* + «„F„|[(4r, - O' ^ Ov -- *.) ‘W (a) 

Iffir 


bromide, which Is the most sensitive, emits nlore tigh|^lk>0 
the Iodide and chloride A convenient way of obseryuig Kht 
phenomenon Is to take a bromide photographic plate pH# 
place It at once (without having expos^ It) in pfdtiHIOr 
pyro aoda developing solution and allow It to remain 
ten minutes. Take out of the solution, wash, extlnmitih tnp' 
" red lamp," and in total darkness plunge It suddenly Into 
a dish containing a saturated ^utlon of akimifiliiin 
sulphate. The plate immediately becomes (^sphoreicbntv 
and the solution also is luminous, but not so bright aa thO 
plate IS at first. The light gradually weakens, and In a 
minute or two dies away. On pouring the solution aH thO 
plate into a bottle, the whole body ^ the liquid bocomea 
luminous, and has the dpprarance of " bottled moonlight." 
It remains so several minutes, and the light is increoied 
by shaking the liquid 

if half the plate be exposed to the action of white light for 
a second before treating with the pyro soda solution, that 
half remains dark and emits no light when the plate Is put 
into the aluminium sulphate If the plate is given a short 
exposure in the camera, and developed and put into the 
aluminium sulphate solution, the image will appear dark on 
a phosphoresLent background 

On placing some precipitated bromide oLiffilver (which 
had been kept a few days in n corked test-tube in the dark) 
in a porcelain dish and exposing it to a bwht red light 
whilst adding the pyro-soda solution, it appws black, but 
on pouring olT the solution the precipitate gradual!) assumes 
a bright green appearance under the red light, whilst in 
white light it appears dark grey or black. 

'Jhe remarkable part of these experiments appears to me 
to be the fact that the exposing of the silver salts to the 
aition of light destroys their power of emitting it under the 
treatment described, whilst the salt precipitated and treated 
in total darkness emits light freely 

T A. VArciiiTON 

Ley Hill House, SuLton Coldfield 

Formation of Coal 


where nir stands for any constant (being the mass of the 
rih particle, atom, lorpuscle, grain, or whatever else vou 
like to call it) and F|« is any function whatever, lun- 
tinuous or discontinuous, determined by the law of force 
between different masses 

What I want 10 know Is this — 

(1) Is every dyriramjcal system which can e2tjst in Euilidean 
three-dimensional space transformable Into a granular 
s)Btem according to Ihe above definition by a proper thoKe 
of (oordinates^ 

(a) If not, what nre the precise mathematical conditions 
under which a dynamical system can be so transformed^ 

We may put these questions in a somewhat different form. 
It Is undoubtedly possible to conceive a universe the physical 
phenomena of whuh are represented by equations of any 
assumed form whatever, and therefore not necessarily by the 
equations of dynamics. Is it possible to conceive a universe 
the physical phenomena of which are represented bv 
dynamical equations, but cannot be accounted for by means 
of a granular medium^ I have read many treatises and 
essays dealing with theories of the ether, in Yrhich it has 
been tacitly assumed that the only possible answer to (1) must 
mevitably be " )es," and 1 cannot but feel that a discussion 
in )our columns might be of much use to physicists. 

G H. Bryan 

Pboaphoreaceneo of Photographic Plalea. 

r oiiTAiNBu the following results, which are new to me, 
in the course of some experiments on the action of light 
on the salts of sliver. 

I have not yet thoroughly examined the light or radiation 
e^tted In these experiments, but its actinic power is low, 
RM It appears to render the brush discharge from an In¬ 
duction coil more luminous. 

The sensitive silver salts, such as the bromide, iodide and 
chloride, if precipitated and kept in the dark, have the 
property, under certain conditions, of emitting light in 
degrees proportionate to their sensitiveness. Thus the 

^ Bee Asimomifal No. 318. Abo Mr Wttlsy'i srtkle m 

ClAfrmA»7, Now m. p 349^ t 

■ 9 m rough ■hutch In 'rAiironnpiV and Aiir^pfiytlcR,” 1B94, p. 307 


Some of your readers will no doubt be interested to see the 
photograph sent herewith, which represents a peculiar 
growth of coal on a piece of limber 
The timber is part of a wooden trough Into whlih, for 
a pericMl of three years, water had been delivered by tanka 
lifting the water from a coal-mine shaft 
The formation of coal was found adhering to the vertical 
sides of the trough, forming a miniature coal seam about 
u quarter of an inch thick This coal Is hard and bright, 
and its texture and solidity differ in no respect from 
ordinurv coal. 

The explanation seems to be that the water lOntained 
small quantities of fine coal dust abraded from the seam 



S-S-k-j- i -k-It inckts. 

below, and these, either through the motion of the water 
or by some other means, were filtered out and formed anew 
into solid coal 

I believe this phenomenon has never previously been 
observed, and It appears to show that a coal seam may be 
broken up, washed away, and again built up In a new posi¬ 
tion without the aid of either the passage of time, preesure 
or heat Hbnrv Hall 

Kainhill, January 3. 

The Lamprey 

I SHALL feel obliged to any of your readers who will kindly 
tell me whm to procure specimens of the lamprey- They 
are unobtainable at the Marine Stations of Millport aii0 
Plymouth. J. Pintland-Smitii 

St Regulus, Park Place, Elie, N B., January 5 . 
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fXRTH 5TJ*l/CTl/Hff.‘ 

' N a copious^ iJIuitrated vokuna Mr. T. Mellard 
i Repdoi the weJMcnown author of the “ Origin of 
^Mountpin Hinges/' expounds his views on certain 
ffeooiorphologkal changes of profound interest to gco- 
fogists. By tumefaction, wrinkling and denudation, 
the features of the face of our world are ever changing. 
Evidences of the former activity by which regions 
of vast extent have been elevated or depressed almost 
vertically are, for example, found in raised sea beaches 
and submerged valleys. Foaslliferous rocks high up 
In mountain ranges, as in the Alps and Himalayas, 
attained their present positions by wrinkling during 
Che process of mountain building. 

Sedimentation results in the tilling up of depressions, 
but Its weight, no matter how m<%ilc the undcrcrust 
may be,^ is not, according to the author, sutiicient to 
raise neighbouring areas. Also it must not be over¬ 
looked that the phenomena presented 
to us represent pulsatory movements 
bv which lar^e tracts have been 
alternoteiy rmacd and lowered 
Secular contraction, inasmuch as it 
acts in one direction, does not seem 
adequate to explain these regional 
breathings. If by this and other 
well-known hypotheses we fail to ex¬ 
plain vertical elevations and de¬ 
pressions, Mr. Rcade invites us to 
consider the following. ^ 

We live on a roclcy crust sonie 
thirty miles in thickness which rests 
upon a shell of igneous magma. By 
the expansion or contraction of 
portions of this magma due to 
changes in its temperature, tracts of 
the superincumbent crust are raised 
or lowered The first question wc 
arc inclined to put relates to the 
manner in which these assumed 
variations in temperature are 
brought about. Blanketing by de¬ 
position of sediments the author rv~ 
gards as insufficient, but that there 
are such local subterranean alter¬ 
ations in temperature is evidenced by 
the shifting of volcanic centres and 
the intermittent activities of the 
same. 

Variations in the character of 
lavas which have issued from the 
same vents, but at different times, 
indicate chemical and mechanical 
changes in d subjacent magma, and 
with such changes heat may be 
evolved or absorbed, and a magma 
may increase or decrease in its volume. Attention is 
also directed to the remarkable chemical and 
mineraloglcal alterations and the accompanying volu¬ 
metric changes which have taken place in rock masses. 
With the phenomena of recaiescence and inagnetisa- 
^on, alterations in bulk take place. In short, 
the earth is not an inert mass cooling in space," 
but it is a planet within which there is flux 
and reflux, action and reaction, mechanical; chemical, 
•nd other activities in operation which result in 
a of heat and alterations in volume, and 

■n the latter we are to look for the cause of vertical 
*"^"Ons and depressions. References to the effect 
displacements in altering the level of oceanic 
water are meda. The swelling or bontraction of a 

"Hi* ^ riili s Theory p( Gcomorphle 

v+M*' (London* LonimaAi 


magma beneath an ocean bed must result In a general 
rise or fall of water on the land 
The second form of geomorphic change considered 
is that which Is due to a tangential creep and ridging of 
sediments due to fluctuating increases in temperature, 
and consequent expansion brought about by sediment¬ 
ation The wrinkles or mountain ranges on the face 
of the world are the results of such changes. With 
a falling temperature contraction sets in, strata 
shorten, and tensions result in faulting By the fault¬ 
ing, wedge-shaped blocks fall inwards to act like key¬ 
stones for the material on their flanks The old theory 
that the features of the world are largely due to a shell 
accommodating itself to a retreating nucleus also 
accounts for the formation of the wrinkles by com¬ 
pression, but, unlike the theory advocated by Mr 
Reiide, it does not provide an explanation for normal 
faults which partition the roof of the world into block¬ 



Bsnh Structnic, wid 

KO. 1785 , VOL. 69 ] 


F11. 1 -^bos inf cuiqulmlvi tffttcu ot chujei produced by hot end Gold water upon ■ lend join 
I forming ihe .iung of n paniry tJiik A Uwiion xlone a, u ihown in l^ig a. (Fra 
" 1 he Evolution of Kurrh^tiucture.") 


like masses. That continental outlines ore due to sub¬ 
sidences of the neighbouring oceanic basins, and arc 
therefore sketched out by fault lines, is, according to 
the,author, very doubtful; at all events, evidences qf 
such disJocatiojis, we are told, remain to be disruvered 
His own view is that for the most part such outlines 
are defined by mountain ranges, which represent thick 
accumulations of detritus derived from the denudation 
i>f land areas, lifted up by expansion on the pl.ilfonns 
w'hcre they were deposited. 

A large section of the work refers to t)bserv a|pn s 
and experiments which throw light upon the foref^ng ' 
hypotheses. The effects of end pressures as applied 
to layers of sheet lead, bars of Map, damp sand, and 
other materials arc already fairly well known. An 
qnticlinal rises near to the source of pressure, but the 
foldings are not altogether in accordance with those 
observed in nature. Ilie eflccts of thrust are not con- 
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veycd to a sufficient distance, and Mr. Reade points 
out that, with similarly applied forces, something 
similar should occur In tne earth's crust, 

Result^ more in accordance with structures noted by 
the geologisis arc, however, seen in the effects of 
pressure originating in the general expansion of strati- 
ffdd nfat^rSal. ^ 

An obseHation bearing upon this form of action, 
which extended over many years, refers to the cumula¬ 
tive effects of changes pr^uced by hot and cold water 
upon a lead plate forming the lining of a pantry sink 
First It ridged up to form an overfold and eventually 
cracked The fold was cut out, bent down, and 
soldered. In ei^ht years’ time the fold had again 
grown, little by little, by material imperceotibly flow¬ 
ing to the site of the fold, until it resembled the model 
of a mountain range 

The crescentic form of this ndgo is ^een in Fig 1, 


the centre of the discs, but one on the right and ilie 
other on the left of a diameter. By placing cores |i|m 
the bed plate, or by ijeforming the bottpm iBsc ol*cItiy 
upon which the other discs are placed, centri|;»eua 
pressure results in antlcllnals, spiral folffing, various 
forms of shearing, and 6ther structures, ea^ bein^ 
dependent upon the ViaiB given by the form of the 
and It is to multilateral pressures akin to those em¬ 
ployed in his experiments that the author ascribea 
many of the forms met with in mountain ranges. 

Other interesting chapters relate to the effects of 'ex¬ 
pansion due to atmospheric changes in tempera¬ 
ture ns exhibited by asphalt, cement, rails, and other 
substances, the production of slaty cleavage, and the 
supposed permanence of oceanic basins and conti¬ 
nental domes. 

The effects of denudation as a factor playing an im¬ 
portant part in shaping the features of the v^orld are 



Fig a —Pholognph oT Mctkita ■Inv uw-cul Una b, 1, ahowlns atrueturc of lh€ Ibid ud ovarfold. 
(From Tha BvduHoii w unh Stmetura,') 


whilst a section of the same through a, b (Fig. a) shows 
that it had become an overfold, ft is a form that could 
not be produced by external pressures, and as it so 
closely accords with the theory it is intended to illus¬ 
trate, It well deserves the space, which is that of a 
whole chapter, devoted to its history. 

Torsional structures, as, for example, those noted 
in the dolomites, and the curved axes of mountain 
ranges met with in nature, may be explained by multi¬ 
lateral or circumferential pressure, particularW when 
ic is assumed that an initial bias is given by the form 
of tile floor on which the strata have been deposited 

Experimental demonstrations of the effects of this 
form of pressure were made by compressing discs of 
clay confined by a circular metal loop, the diameter of 
which could be altered, much in the same manner that 
the diameter of a loop in a piece of string may be 
altered by pulling on the two ends Hie ordinary effect 
of converging pressure is to produce doming^ not in 

MO. 1785. VOL. 69I 


hardly mentioned, tho reason being that they have 
already received so much attention from other writers. 
Mr Reade deals almost entirely with activities which 
are hypogcnic, and these, although some of them may 
be old acquaintances, he presents to geologists in a 
manner so novel that they acquire an importance 
which most certainly they (fid not previously possess. 
The ancient contraction theory is to be largely sup¬ 
planted by one of expansion and contraction. 

The amount of vertical movement asked for may 
be taken at 10,000 feet, or ij^ooo of the earth's radius 
—to human beings a quantity that is stupendous, but 
when regarded as a deviation in the smoothneis of our 
globe it becomes a quantity that Is insignificantly 
small. The author will no doubt find many foitowers; 
some may hesitate, but even those who have ciTStal- 
lised an ancient faith will pause to think and give to 
originality the considetatlon it deserves. 

J. Milne, 
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SAVTA CRVZ filUJVil AUD THE 
PKIHCP'ON, EXPEDITION TO PATAGONIA,' 

;-T T It with the greatest aadsfactlon that we welcome 
.1 the first-Jiamed instalinent of an important work 
The Santa Cruz Tertiary mammalian fauna is one of 
the most interesting and remarkable in the world, and 
wt have now^ for the first time, a guarantee that it 
^11 be described in a manner worthy of its importance. 
Hitherto this wonderful fauna has bedh but very 
icantUy represented in museums outside of the Argen¬ 
tine, and in consequence students could gain only a 
very imperfect idea of its extent and affinities owing 
to the majority of the descriptions being of a more or 
less preliminary nature and inadequately illustrated 
The acquisition by the Princeton Museum of the very 
larp senes of specimens collected Iw the expeditions 
to Patagonia under the charge of Mr. J. B, Hatcher 
from 1096-1899, together wlm a careful survey of all 
the other known collections, has now rendered it 
possible to publish full and adequate descriptions of 
all the more important ^pes, and through the liberality 
of Mr. J Pierpont Morgan the work will not be 
cramped for lack of illustrations. 

In the introductory chapter. Prof. Scott, whose 
name is a sufficient guarantee for the excellence of 
the work, states that it has been decided to describe 
the specimens with a degree of detail which would 
be unnecessary in the case of forms well represented 
in museums throughout the world, and this detail 
will render his treatment of the work practically ex¬ 
haustive. Some idea of the magnitude of the task 
will be gathered when we state that the present 
fasciculus of 106 4to pages is devoted entirely to the 
armadillos 

From the general character of the Santa Cruz fauna 
Prof. Scott is of opinion that Miocene Patagonia was 
rather an outpost of the South American fauna than 
the main area of its development So far as the 
Edentates are concerned, this statement is justified by 
the apparent absence from the Santa Cruz horizon of 
representatives of the true sloths and anteaters, which, 
judging from the comparatively slight differences 
between the Santa Cruz Edentates and their Pampean 
successors, must almost certainly have been in exist¬ 
ence at the epoch in question. This view is 
strengthened by the circumstance that many of the 
modern types of armadillos are unrepresented by 
ancestral forms in the Santa Cruz formation. 

In general the Santa Cruz armadillos may be said 
to have attained the modern degree of specialisation, 
although in many details primitive features are re¬ 
tained. None of them, for instance, have an anterior 
solid shield to the carapace, which consists in most 
cases entirely of movable bands, although in certain 
instances a pelvic shield is developpo. The most 
f tjrpe is the horned Peltephilus, which has a 

full series of front teeth. The reference to this genus 
of a humerus of a somewhat monotreme-Uke type is 
not supported by the Princeton collection Following 
the I^d of other American zoologists, Prof. Scott splits 
up the Edentata into a larger number of family and 
generic groups than has genera^y been the fashion in 
this country, the number of such divisions being, of 
wurse, largely a matter of individual opinion. Prof 

It wilt be noticed, has no hesitation in regarding 
m Santa Cruz fauna bb of Miocene rather than of 
Bog* aga. 

^e ooHectlon and descrlpt'ion of the fossil mammals 


** iF** *^ ^ SuUi. Crui Radi—I. BdanlAx, Duypoda.” By 
i-avl * I'daiJfiw Fih» d 40 POiafooU pp 1-106 \ plUn 

“ Boltty* RyJ. Duabi, A. W. Evan* aid O Macirikto. 

CMLS&'Jft'*“!.>** ^Nanaiiw of iho Enodltloai and 

ByJ B. Hiicbar /AaTl. PP-3141 
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and birds, although the prime, was ^y no means the 
sole object of the expedition, and, according tq a pro~ 
visional scheme issued by the publication oonunlttee, 
it ia intended to issue a full account of the zwiogy, 
paleontology, botany, and geology of the districts 
travmed. In this scheme It was proposed to compieM 
the work in six volumes of about 500 pages'each, and 
to do this within a period of four years. Apparently, 
however, this scheme proved inadequate, for in place 
of the botany forming a portion of vol 1., we find the 
sections before us constituting the first part of an 
eighth volume, the whole of the first being devoted to 
the narrative of the expedition and geography. 

With r^ard to the botany, a very brief notice must 
suffice The general characters of the vegetation of 
western Patagonia are described by Prof. Dusfcn, who 
dincts attention to the sharp demarcation between the 
evergreen and the deciduous beech-forests respectively 
rlinractensmg ihc two slopes of the Cordillera, and 
nNo between the whole forest tract and the Patagonian 
teppi' The B ry oph V * a arc de^icr i bed by the s.^ me 
writer, but the Hepntic^e arc treated by Mr Evans 
and the Plcridophyta by Mr Macloskie 

The bulky and beautifully illustrated volume devoted 
to the narrative of the expedition and geography teems 
with interest, but here, again, limitations of space 
prevent our doing justice to its contents. Perhaps the 
most generally interesting section is the one describing 
the Tehuelche Indians and their mode of life, which 
contains a number of mnst excellent portraits of these 
interesting tribes, as well as illustrations of the manner 
11 which guanaco robes and other articles are manu¬ 
factured. Judging from plate I , the Tehuelche girls 
are far from uncomely, but, as shown in the preceding 
plate, there is a sad falling off in personal appearance 
uilh advancing age 

So far as it is yet advanced, the work is an excellent 
example of the thoroughness of modern .American 
11 entment of scientific subjects K L 


PROF, KARL ALFRED VON ZITTEL 

G eologists and biologists throughout the world 
will lament the death of Prof. K. A. von Zitteii 
the accomplished paleontologist of Munich For 
more than thirty ye.'irs he had been acknowledged as 
the leading exponent of the science which is intimately 
connect^ with the progress both of geology and 
biology'. For a still longer period hi& charming 
'personality had combined with his wide reputation to 
attract to the Paleeontological Museum at Munich 
students of the natural sciences from all civilised 
nations Those who were unable to follow the pre¬ 
scribed university ^course were at least frecjuenl guests, 
taking advantage of the unrivalled facilities for study 
and research among (ossils which the professor’s 
laboratories and collections nlTorded. So highly 
appreciated, indeed, was the school of palsontology 
in Munich that Prof, von Ziltel soon began to cx- 
penencQ the practical sympathy of several of his 
wealthy fellow-citizens, who had learned of his fame. 
In this manner he was provided with funds to equip 
expeditions and purchase collections of fossils beyond 
the means of most institution! of a similar character. 
The result was that the Paleeontological Museum in 
the old Academy of Munich, already fine when von' 
Zittel became professor, rose to preeminence among 
the museums of the European emtinent. It began to 
Jlhistrate not only Bavana and Europe, but every part 
ol the world from which fossils were known; and as 
the -collections were acquired, descriptions of all the 
important novelties were' always quickly published, 
^suallv prepared by some student-graduate workiQg 
under tfic professor's direction. 
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Prof von Zittcl had Lhe advanta^^u of bc^miiin^ his was its responsible editor. The Munich school was 
freat life-work at the early age of twenty-seven Born lluis provided ^Mth ample means for publishing 
at Bahhngcn, in Badon^ on September 251 1S.19, he palosontological researches, and the editor's former 
completed his education in the Universities of Hcidel- pupils have for many years been the principal con- 
berg, Pans, and Vienna, and in 1863 he became teacher Inbutors to its pages. Although Prof von Zittel him- 
of geology and mineralogy m the polytechnic at self was the main factor in the production of many of 
Carlsruhe. In 1866 he succeeded Oppcl professor these memoirs, ho always regarded his share as merely 
of geology and palirontology in the University of that of a helpful teacher, and did not overshadow the 
Munich At this time he was interested in questions plodding student by adding his own name as joint 
of stratigraphical geology, which depended much on author 

the accurate determination and lompansun of fossils For the purposes of elementary or less specialised 
lie had already written t^^o important memoirs on the teaihing the professor published a large and valuable 
bivalved shells from the Uretaccous Gosau fonnation, scries of lecture-diagrams of palaeontology (“ Pal®- 
which had been published by the Vienna Academy onlologische Wandtafeln,” iSyc^-qi), and as soon as 
He was then beginning to study the so-called lus groat *' Handbuth ” was finished he began at once 
Tithonian formation, on which he issued an imporlanL to prepare an up-tn-dalo epitome of it in one volume, 
memoir in 1870, determining that it w.is equivalent to ^^blch appcarecl m 1895 as the “ Grundzuge dor 
the Purbedc and Wealden formations of western PalaiontoKigie '* Von Zillel also sometimes aLLempted 
liuropc. These and other rest arches of a similar more popular writings, such as his little readable 
nature gradually iiriprcsscd upon von Zittei the 
necessity for a fundamental revision of the w'hole 
science of pabeoniology, as it was (lien understood, 
and the preparation of a comprehensive treatise on the 
subject which could be used as a work of reference 
He accordingly planned his now' famous " llandbuch 
der Palseontologie,” which was begun m 1876 and 
completed m four volumes in 1893, and this was (he 
systematic basis of nearly nil Ins future research He 
thoroughly studied the fossil representatives of each 
roup of the animal kingdom in order from the 
rotozoa to the Mammalia, and his original observ- 
alions were not only incorporated in the " Handbucli *' 
itself, but also formed the subject of many special 
papers and memoirs Quite at the beginning of his work can be regarded as suggesting important novel 
task he met with unusual dilTicultics in the classih- points of view His “ Handbuch ’* contains innumer- 
ention of the sponges, which necessitated his abandon- able new facts obtained by personal observation, and 
ing the projected treatise until he had devoted three ihcv are accompanied by many proposed changes m 
years to his classical “ Studien uber fossile Spongien,” classifiLafion or nomenclature, but only a small pro- 
which were published by the Royal Havanan Academy (xirtion of (hesc emendations have proved acceptable 
between 1877 and 1879 Almost simulMneously with to those who have pursued later research His com- 
the early work of Sollas in the same direction, von prehen si vp treatment of palcEOiitologv has stimulated 
Zittel devised a means of studying the fossil sponges thr progress of the science and has been of immense 
in thin sections under the microscope, and his novel value, not because it Suggests problems, but because 
researches eventually led to a systematic arrangement it ih a monument of judicious industry and thorough- 
of the Porifera, which has been confirmed in all its ness in the rollcction and presentation of the known 
essential features by subsequent investigations of both facts Von Zittel's “ Hnndbuch ” is indeed a trust- 
extinct and living forms Some of his memoirs re- worthy dictionary for reference rather than a guide to 
la ted even to the Vertebrata, and those on the Chclonia prolitable lines of inquiry; and when the Amcrirans, 
and Pterodactyls from the Lithographic Stune of under the direction of Dr C. R Eastman, attempted 
Bavaria {Palaeontographiea, 1877, 1882) arc especially n few years ago to infuse more philosophy into an 
valuable contributions to srience. English edition of the section Invertcbrata of his 

On occasional excursions Prof von Zittel still de- " Gruiidzuge," Prof, von Zittel did not hesitate to ex- 
voted himself to purely geological work, and among press his dissent in conversation. A second edition of 
his published observations may be particularly th'‘ first part of the ** Grundzuge " has just appeared, 
mentioned those on the gJacialion of the plain between in which none of the American palseontologists' 
Munich and the Alps, made in 1874 and 1875. Only changes arc admitted To understand the author's 
in one instance, however, did he undertake researches position it is only necessary to quote a sentence from 
of II geological nature on a large scale, namely, when hi'^ address of i8qp—"An important part i# played 
he accompanied the Kohifs Expedition to the Libyan to-day by subjective opinions, and when 1 think of the 
Desert in 1873-74. The important results of these airtiety with which we elders—we who received our 
investigations were presented to the Royal Bavarian scientific education before the Darwinian era-*—pro- 
Academy as a Festrede " on March 20) r88o, and a reeded to found a new species or genus, and compare 
more detailed report (reprinted from the Palaeonto- it with the light-hearth manner in which tohay 
gfaphica) was issued as a separate work in 1^3 species, genera, families, and orders are set up and 
under the title " Beitrage zur Gcologle und Palsonto- again put down, I am herein most forcibly impressed 
logie der Llbysdien WUstr.'* In this volume von by the difference between then and now. ^e domin- 
Zittel’s geological treatise was supplemented by a atlon of the Linneean and Cuvierian print!pies 
series of detailed descriptions of the fossils by Fuchs, threatened systematic bioloCT with soulless paralysis: 
M^er-Eymar, Schenk, and other palsontoJogists. the unbridled subjectivity of rei^nt times may easily 
The Palaeontographiea, to which reference has lead to anarchy." 
been made, is a serial devoted solely to illustrated A very striking instance of Prof, von ZitttPt tire- 
memoirs on fossils, founded by the eminent German less industry in judicious compilation is his valuable 
paleontologists W Dunker and Hermann von Meyer " Geschichte der Geologle und PalMUtologle bla dem 
in 1R46. From 1869 until his death Prof, i^n Zittel Ende des igtcn Jahrhunderts," published by the Royal 
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volume on rock? and fossils, niitned Aiis der Ur/eii, 
whnh appciired in 1872, widi a seiond edition in 1875 
This woik contiiinrd some iiUcrcstmg maps of the 
distribution of land and sea in Europe during the 
various Mesozoic and Tertiary periods. His last css.iy 
of general interest was an address on " Palreontologv 
and the Biogenetic Law," read before the Inter¬ 
national Congress of Geologists in 1894 and published 
in English m Natural Science, May, 1895 
The address just mentioned was almost the only 
orcasion on which Prof von Zittel ventured to express 
any opinions on the philosophy of biology or the solu¬ 
tion of fundamental problems Apart from his brilliant 
researches on sponges, indited, scarcely any of his 



January 14, 1904] 


235 


NA TURK 


Da\nrian Vcadcnn in iH()i) 'lin> Milumc was trails- , 
latpd into Kiifflish by the author’s disim^iiished pupil, 
Mrs. Maria Ojrilvic-fiorrion, and issued in a sliphtlv 
abbreviated form m Mr Walter Srolt's ("ontemporary 
Science Senes in iqoi It will always rerriaiii a 
standard work of reference 
Prof- von Zittel naturally rec< ived numerous 
honours Many years a^ro he became a Privy ("oun- 
^cillor, and from iKfjo until his death he was piesident 
of the Royal Bavarian Atadcmy of Snentes He was 
f'lccted a foreign member of the fJeolot^ieal Society of 
r.ondon in iftRq, and received the WolListon medal in ' 
iKq4 He was made a forei^jn associ.ilc of the United I 
States Nation.il Academy of Sciences m iSqM, and a 
oorrcspnndant of the P.iris Aiiidemy of SLienns in 
iqeo His ^frcalost joy was the ardent friendship wnlh 
which lie was honoured by his former pupils scaUrred 
throLi^rli nearly all the civilistd nations of the fjlohe 

\ S 


NOTfi '5 

Inc fifth Intern.'ituinal Congress of Zoolop), lipld ,it 
Berlin in iqoi, selected Switzerland as the plaie cif meeliiip 
for the sixth session, and eletled IViif 1 . Sludir prfsident 
In atcorUanLe with this rrsolulion, ilu* eoiifl^ress will meet 
at Bern from Auffust i^-kj of this vear. Prof StudiM-, Bern, 
IS president of the (feneral rommitiee, and the vire-presi- 
dents arc —Prof E Beranwk, Neuth-itpl, Prof II Blanc, 
Uusanne, Dr V Fatio, (,ene\a, Prof L Kathanneri 
Kribourff, Prof A Lan^, Zmich , Prof E Yung, Gene^ a , 
Prof. K Zschokke, Basel, and Prof R Ulamhard, Puns 
The secretaries are Prof M Budot, Geneva, Dr J ("arl, 
(Geneva, and Dr \\ Volz, Bern The general meetings 
will be held in the PiilniG of Parliament nt Bern, and the 
sectional siltings in the new university During the lon- 
gress there will be an excursion to Neurhdtel and to the 
Jura lakes, in order to \isit the lake-dwellers' selllrments 
Ihe closing meeting of the congress will be held at Inter¬ 
laken. Afterwards the members of the congress will be 
invited to visit other Swiss nties Coinniunirations or in¬ 
quiries referring to the congress should be addressed to the 
president of the Sixth International Congress of Zoology, 
Museum of Natural History, Walsenhansstrasse, Hern 
The congress is open to all zoologists and to all who are 
Interested in zoology 

The Aitt of the Lintei ALademy announces ihc death, on 

ovember 35, of Angelo MaffuLii, a member of the Academy 
Mnce July, 1900. 

A NEW Pasteur Institute has, rays the Drihsh Medical 
Journal, been established at New Orleans, where the anli- 
cablc treatment will bo earned out without any expense to 
the patients. 

H IB announced that Dr Felix Kanitz died at Vienna on 
January 5, Dr Kanitz, who was born at Budapest in 1839, 
wa» well known for his archsologkal aod ethnographical 
labours In the Balkan peninsula 

fT Is reported that the Goodwim Sands lightships arc to 
put in communication with the shore by means of wlre- 
. ’ *^«graphy, and that the installation is to be completed 
*n about a month. Four lightships will communltate with 
wireless telegraphy station near Shakespeare 

a-iiff, Dover 

®*'^^*^*'®™**i lal® Iblrd lieutenant of the 
one of the three men who reached furthest 
•<hath In a Joui^y from the shlpi has been appointed secre- 
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t.in Ilf llir Knial Stxiltish (ifMigr'iphii al Siiiif‘L\ m sut- 
ipssion In Eirut-Culonrl F Bnilpi laiuil SIru kU ion had 
lo ho imnlidod homo fiom iho Anrarriu nii accoiinr of 
hemorrhage of Iho lungs 

1 iiK death is announcrMl uf Dr 1 \nn Hofnor-Altontx k 
a niPiiilier of the Ikrlin Aiadoinv of Siipnrr-. and a will- 
known L'ligincer Dr von llefner-Mtemik was born at 
Asch.ilTrnburg in Aflrr studying at Muniih and 

ZuriLh he entprixl Ihi* In 111 nf Sionipns and Ilahko, with 
whom he ii'iiiained until iRijo lie bin ami' chief engineer 
of Ilu film, and was the inventor of many electric appli- 
aniis prodiuid hy lhat house 

I liL ripnlogii ill SoLifU of I nndon has this year awardetl 
ils medals and funds a*; follows - the Wollaston nied.d io 
Prof Albert Ileim, of Ziiruh, the MurLhisoii mnlal to Prof 
(1 \ ] iluiui , the I-^cll nuxld to Prof A (■ Nathorsi, of 

Stoikholm, the Woll.iblon fund lo Miss 1 M K Winxl, 
the Afurihison fund to Dr A Jfutihinbon, the fund 

1 ) Prof S If RevnohU and Dr t \- Malley , the Harluw- 
Jamesun fund lo Mr H J L BcMdiull 

I III \NU \oi4in NSkjoLu, wlio lift Southampton on 
January b on ,m expedition to Bolivia, informed a repre- 
sf Illative of Ki'iilcr's Agency tint the espedition would I.ist 
.It le Hit eighlren inonlhs, as he inlendtxl to pi'iiftrate the 
northern Inresus of Bolivia for the puipose of studying the 
hostile Indian tribes ahnig the various tributaries of the 
Amazon, and the n gum to he triiveiscd was priuliiaU) un¬ 
known He IS ariompanied by faeiil D de Bililt, a son 
of the Swedish Minister in l.uiulon, .md Dr Holmgren 

At a meeting on January the Biilh City Council had 
under ronsider.'ition a letter from the National Trust n lative 
lo the quarrying in the Chedd ir Cliffs, and uiianiinously 
adoplixl the following resolution —"'lhat this coumd has 
hp.ird With iincere regret of the damage which is being 
caiisixl to the Cheddar Cliffs by the quarrying of stone there¬ 
from, and other works tonnected with such quarrying, and 
trusts that steps may promptly be taken for preserving 111 
its original condition, so far as practicable, this most 
picturesque and interesting feature of the West of Englaml " 
Simil'ir resolutions have also been passed bv the Somer¬ 
set ( ounty Count il and othi'r public bodies in the dislricl 

Dr Nordesskjold and the members of his South Polar 
Expedition arrived at H.iniburg on January ft The un- 
expeitedly early return from the South Polar legions of 
this expedition has, the 'Timcj stated enabled Dr Jean 
Charcot to recast the plans* of the French expedition on 
board the Franfais He now proposes to explore the west 
const of Graham Land and to c.irry out .a very exhaustive 
arientific investigation of that region- From Flanders Bay, 
at the south-west end of Belgica Strait, Dr. Charcot intends 
to push south in the direction of Pitt Island and Adelaide 
Island, with Alexander I-and as the groat goal of the ex¬ 
pedition's efforts With the return of the Antarctic spring, 
if wint(^ quarters have been taken up far enough south, 
Alexander Land will be the objective of these parties; other¬ 
wise the excursions will be undertaken with the object of 
linking up the work of the French expedition with that 
which Dr Nordcnskjold and his companions have aceom- 
plished, working from the other, or eastern, side of the 
land masses In this part of the Antarctic region It is Dr 
Charcot's definite intention to return at the end of the season 
of 1904-5. The Franpais, Indeed, is only provisioned for 
two years, and Dr. Charcot states that if the expedition 
does not return in the early months of 1905, it must be 
conclude^ that they have been involuntarily detained, and 
a relief vessel must dispatched lo their assistance. 
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Tub Board of Education, in cooperation with the council I 
of the Society of Arts, intends during the present yeur to 
hold, in the Victoria and Albert Museum, South Kphsiok- 
ton, an exhibition of engraving's produced b> mcihanicul 
means, such as photogravure and other photographic pro¬ 
cesses, ns a sequel to the exhibition of engraving and cub¬ 
ing held during lust suiiiiner , und as great advancements 
have been made in punting in colours sini-c the l^xhibition 
of Modern Illustration 111 iqni, specimens of (.nlour printing 
will be included A rommittee, of which Sir Willi'ini de W 
Abney, K C U , 1 ' K S , will act as ehairman, has been 
formed to advise the Board in i.nrr) mg out the exhibition 
All communications should be nddnssixl to the sirretary, 
Exhibition of Merhanical Engraving, I^ard of Education, 
South Kensington 

At the monthly meeting of ihe ChurLh Socuty fur the 
Promotion of Kindness to Animals, held on Friday, January 
8, at the Church i-louse, ^Veslll1lnsLer, it was resolved lo 
present a memorial to the (lovernment asking for a depart¬ 
mental inquiry mlo the ronditiuns under which slaughter¬ 
ing IS c'nrned on, and the gener.il treatment of animals 
A paper was read on NaLun^Study ('onduc ivc In Kindness 
to Animals" b\ the Kev. Claude HinsrlifT 

Mr J a (iILRUTII, pathologist to the Public Health 
Department, Wellington, N Z., is reported lo have made a 
new discovery with regard to anthrax (Tinier, January 11) 
'J'he senes of experiments which he has conducted prove s 
that an animal particularly susceptible to anthrax, such as 
a guinea-pig or a rabbit, will resist enormous doses of 
virulent anthrax providtxl the anthrax germs be mixed wiih 
a greater quantity of another species of microbe that in 
itself must be non-pathogcnic and incapable of producing 
any disease 'Ihese observations may ultimately prove to 
be of practical importance, and their confirmation will be 
awaited with interest 

Prof A. Klossovskv, of the University of Odessa, and , 
director of the meteorological system of south-west Russia, | 
has published in vol xav of the Journal of the New Russian 
Society of Naturalists a very interesting risumi of the 
general condition of weather prediction at the present time 
lie deals with the old method of mean values and the 
modem method of synoptic meteorology, the application of 
mathematical analysis, with periodicities (varying from two 
to thirty-five, and ^en one hundred and thirty-five years), 
the moon's induence, &c The chief object of the paper is 
to examine the method of M Demtschinsky and the pre¬ 
dictions published for some years in the journal Climate 
The predictions in question have been submitted (o an ex¬ 
haustive examination, and Prof Klossovsky's conclusions 
are entirely unfavourable to M Demtschinsky's method and 
results. For the benefit of meteorological students the 
author suggests that. If M Demtschlnsky persists in his 
views, the matter should be referred to the independent 
decision of the International Meteorological Committee, and 
chat the necessary funds should be placed at its disposal 
for the preliminary work of calculation and preparation of 
diagrams. 

Evbkv photographer who washes his negatives carefully 
IS aware of the great expenditure of water and time re^ 
quired before he is latlsBed that the last trace of hypo- 
sulphite of Boda has been dissolved. Four hours is some¬ 
times given as the length of time necessary, but 
usually one hour Is considered sufficient Mr, J. 
Norton, m the BrtiUh Journal oj Phoiogtaphy (January i), 
BUggetta an alternative scheme for getting rid of the hypo 
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in five minutes, and as he says he has given some attention 
to this quesiKin, his process may be summarised here The 
basis on which the suggcsLiim is made is that barium 
chloride has an exceedingly strong affinity for sulphur On 
the addition of barium (lilondo lo h>|Ki(iiilphile of soda 
both are immediately broken up, the barium unites with 
the sulphur and ihe sikI i with the (hlorino, so that the 
products are barium sulpluile und common salt The 
barium sulphate being loose, very honvy, white (poisonous) 
powder, quite insoluble, cun be easily rinsed off the photo¬ 
graphs, and the common salt remains in the solution 
AftcT the photograph hus been i.iken from the hyposulphite 
of soda solulion, it should be rinsed in running water for 
a minute and rubbed on both sides with a cotton swab It 
should then be dipped fur two iiimules in a ^ p(r cent solu- 
lion of bariiitn chlomle, and aftcrw.irds rinsed and swabbed 
in running water Mr Norton finds Ihat five minutes is 
sulllfienl for ihis latler manipulatiun He also remarks 
that the whiles of the phntogr.iphs .iie impinved bv this 
proi ess 

Two small booklets on " Color Correct 1'holography " 
and " How a I vns Works," belonging to the " Photogram 
Senes of Penny Pamphlets on Photography," have been 
received fiom the publishers, Messrs Dawbarn and Ward, 
Ltd The first contains some facts about isochromatic and 
orthochroniatic methods which will aid the photographer 
to improve his work both from the technical and pirtorial 
points of view The second tells one what the lens can and 
cannot do, and gives in simple language various pieces 
of infcirmation useful In a beginner this useful senes of 
painphleis will no devubt find many readers 

An account of the development of mathematicfi during the 
nineteenth century is contributed by Dr J. T Merz to the 
Proceedings* of the Durham University Philosophical 
Society. 

In d paper contributed to the Phystkaluche Zetlschrifi, 
IV , ')o, by Messrs K Luther and W A Uschkoff on the 
chemical action of Rontgen rays on bromide-gelatin photo¬ 
graphic plates, the authors arrive at the conclusions (1) 
that the action of these rays is specifirally different from 
that of ordinary light; (a) that short exposure to Rontgen 
rays alters the sensitiveness of the plates to ordinary light, 
sninctimes increasing and sometimes decreasing it; (3) that 
previous lilumination with ordinary light does not affect the 
behaviour of bromide plates towards Rontgen rays 

Several papers have recently appeared dealing with the 
study of ultra-microscopical particles In the lievuo 
gMrale des Sciences MM A Cotton and H. Mouton give 
a general account of the recent researches of Sledentopf 
and Zsigmondy, and Mr E Raehlmann, of Weimar, cx>n- 
tributea to the PhysikaUsche Zeitschnft the results of his 
researches on the ultra-microscopic particles contained In 
solutions of colouring matters, these researches having been 
earned out with the aid of the instrument belonging to 
the Zeiss Laboratory in Jena. 

Tub recent attempts of engineers and others to grapple 
with thermodynamical problems falling more strictly within 
the domain of the physicist have led to the publication of • 
paper by Prof. W. S. Franklin in Science for November 
ao, 1903, on the misuse of physics by biologists and 
engineers. In discussing Irreversible processes, the author 
introduces the new nomenclature of steady sweeps," 
" trailing sweeps," and " simple sweeps," and he maintains 
the view (rightly or wrongly) that the conception of 
tamperature has no meaning cEXcept in cases of thermal 
equilibrium. 
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received reprints of papers from the Elektroiechnische Zeit- 
dealing* with a new detector for wireless telegraphy 
and a new measurer for Hertrir waves Ihe deletCor, which 
IS described by Mr. W Sihlormilrh, depends on the p'^P^fly 
that when electric waves fall on a polarised elet truly tic cell 
placed in circuit with a source of current of slightly higher 
^ E M K , the current in the circuit i!» incriMscHl either owing 
to a decrease of Ihc resistance due to poLinsation or fruiii 
some other cause The name “ Sjsteni I'elefunken " has 
been given to this new lurlhod of wireless telegraph) 

In 5 cieMc;e for Decembei 18, 1903, Dr fi F Kunz and 
Prof C Daskerville describe a senes of observations made 
on the conduct of the gems and gem nialmal of the Tiffany 
Morgan collection, and on several other collections of 
diamonds, under the influence of radium, Kontgen rays, and 
ultra-violet light The fliinrc srenre and phosphon si 1 m e 
were tested for more than ij,ooo verified minerals Seeing 
that three different kinds of radiation are considered, and 
that a n11ner.1l liny respond or fail to respond to any one 
of them, the " number of ways ** (to quote the familiar 
question on pt'rmutations) is eight, and the nut hors propose 
a tentative classification of minerals based on these eight 
ways It IS further poinlCNl out that we have here a senes 
of disinminuting tests which may be readilv applied to 
various minerals with the use of lomparnlively simple 
apparatus 

On Manh i6, 18H2, the late Prof Adolfo Bartoli com¬ 
municated a sealed packet to the Accademia dei Lincei, of 
Rome This packet was opened at the meeting of the 
mnlhciiulu nl and physical section on bcbriiury 1 of last 
yw, and found to contain a paper on the transformation 
into electric currents of the radiations falling on a reflect¬ 
ing surface in motion In this paper, which is published 
in the AUi dti f meet, xii , 9, the author disciissc's a method, 
previously described, of conveying ndiucion from a rold 
body to a hot one by means of deformable reflec^tors, and 
among rhe? various kinds of femes necesiary to reconcile 
this result with ihermodynamirs, the author suggests 
pressure due to radiation, and the production of tangential 
currents when a reflecting surface is rotating rapidly in 
sunshine It m interesting to note that the first explan¬ 
ation, which is now well established, led in Bartoli’s time 
to no conclusive results, while his c'xpcnments clearly in¬ 
dicated the existence of the curremts required for the second 
explanation 

A LIST of the flora of the Valle Anzasca (Macugnaga), on 
the Italian side of Monte Rosa, ip given by M Francesco 
Ardissone In the 1 -nmbardy Kendteontr, The valley in 
question, which is rarely if ever ex^rficitly mentioned in 
botanical works, Is remarkable for its targe representation 
of the order Crassulaces, and m addition the author de- 
Rcnbca a new species of Androsocc under the name 
A heUrophylla, 

In the Afemoirs of the Boston Society olT Natural History 
Jeffrey has published the flrec of a senes of memoirs 
which win be devoted to the comparative anatomy and 
phytogeny of the Coniferse. The genus Sequoia forms the 
subject of this paper, and iN>nsiderab]e importance is 
attached to the distribution of the resin ducts A similar I 
dmlbutum is found to occur In species of the genus Abies, 
h Jeffrey le led to postulate the derivation of 

• •! llviDg Sequoias from an abietineous stock 

Tin e^perlnant of fixing a seed to the side of a dish 
oontaifiing- ineroufj ^ the root of the seedling may 
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one It i!i not generally known rhdt with certain seeds the 
pc'netration of the roots into the mercury may he* effected 
without anj fixation bevnnd the film of water which must 
b’ placed on the mercury to keep the mot moijit In the 
Picicedings of the Anisterdam Royal Amdeiny of Science 
Mr P. van Harreveld disciissis ihe controvc'Tsjcs winch 
have arisen out of this experiment, originally performed by 
Pinol in 1H29 In a paper from ihe same source Dr and 
Mrs Ih. Weevers bring forward evidence to show that 
alkaloifls are formed synthetically in the young parts of 
such plants as tea, coffee, and Larao, and that in older 
parts they are wanting, Ihe comlusion is that they are used 
up in metabulisin. 

Il.wiNl; regard in the present >iid future ccmdihnn of the 
(otlon inijiislry in this coiinlry, very gre.it inferest att.iches 
to the results of the trials which are being made In in- 
Iroduie the cultivation of cotton into our colonies For 
the benefit of those disposed to take up cotton growing in 
the West Indies, the Imperial Commissioner of Agncullure 
h.is brought together in the last number of the IFcj/ /ndion 
lluHfUn a senes of articles deiding with Ihe uiltivation, 

I hnmistry and diseases of coltnn A |Hiiiit of piim.irv im¬ 
portance IS the careful selection of seid, for not only has 
the Sea Island cotton bien unproved by judicious seUition, 
but the Rivers variety, which is resistant to lh( wilt disease, 
was obtained in the same way Lxpenmental plots were 
only started in St Kitts, Antigua, Montserrat, and 
Barbados last year, so that it Js too early as vet to oblam 
trustworthy data. 

CaI'MIN SiAMVv FiowtR has favoured us with a copy 
of the buoiul edition of the " Guidebook " lo the Zoological 
Gardens under his i ire at (tua, near Cairo \ brief 
account of many of the more interesting species in the collec¬ 
tion IS given It is s-Uksfai lory to /earn that ihc three 
spei miens of the shoe-billed stork are si ill thriving 

Tiik January number of the Fiifo»niifo^isf 5 ' Monthly 
Magazine contains vwiral items of spcHial interest In 
one not# Prof. 1 ' H Bearc ruords th« occummee in two 
localiiics of a foreign beelle (rfiiiiir ferfu^) recently intro¬ 
duced into this c'ounlry The native home of this beetle 
IS apparently 1 asniania, but one of the introducetl colonics 
mine from the Levant In another 1 ommunication Mr 
N H Joy records a Russian beetle, Eucannux maekUni, as 
British Mr. W E Clarke, in mwding several kinds of 
insects—chiefly moths-observed at the Eddystone Light¬ 
house, touches 11 practically new subject, namely, the 
wanderings and migrations of insects 

Mr. P. W. Stuart-Mentbath has tent us a pamphlet on 
Pyrenean Geology, part 1 , the Alpine Paradoxes ” (Dulau 
nnd Co., 1903, price is ) This is a controversial essay on 
the structure of the Alps and Pyre nees, and on errors in the 
geological maps of those regions. ^ 

Tub Journal of the Royal Microscopical Society for 
December, 1903, contains the usual summary of current re¬ 
searches relating to zoology and botany (principally Inverte- 
brata and Cryptogamia), mlcroscxipy, Ac., and in addition 
there is part xv of Mr F W MiPett’s report on the recent 
Foraminifera of the Malay Archipelago 

Thb fossil echinoids of Japan have been described by Mr 
S Tokunaga (formerly Yoshiwara), the species being Illus¬ 
trated by four plates (Journ Coll. Science, Tokyo, vol. 
xvh., art. la, 1903). No echinoids have been found In the 
Palsozolg strata of Japan, the Mesozoic strata have yielded 
pygurus, Toxasler, Cldarls, Paeudocidaris and Hemlci- 
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dans (O, and dfifhlrcn genera are recorded from the 
Cainozoic senes Most of these last-named f^enern are still 
living', and some of the species have a ^ide geographical 
distribution and a considerable range in lertiary time 

Mr a. Lucas has prepared, For Ihe Public Works 
Ministry at Cairo (1903), a report on the soil and water of 
the W^adi luinilat lands It appears that this alluvial tract 
formed part of “ the land of (joschen,” and was a Fertile 
tract until ruined by the iMU.iilia Canal. J he author |Miinls 
out that this high-level canal p.issi s through n porous soil, 
and the seepage-water has not only raised the general level 
of the subsoil water, but has brought to the surfnre in many 
places suits of soda which have provetl more or less in¬ 
jurious, the sodium carbonate being most harmful to 
vegetation Wind also helps to distribute the ellloresrent 
salts 'Ihe remedy lonsists in a thorough system of drain¬ 
age, and m frequent washing of the land 

Wf have receivcid a (opy of thi- " New and Kevised Edition 
of a Geological Map of the Sou them Transvaal,*' by Dr 
F H Hatch (Stanford, priie 20J in sheet, 25s. 111 c.ise), 
with explanalory pamphlet (i<)o3) The scale of the map 
IB a little more than four miles to an inch, and it includLi 
an area bounded on the north hv Preloria, on the west by 
Veniersdorp and Klerksdorp, on the south by the Vaal 
River, and on the east bv Greylingstadt and llc'ideihrrg 
It IS lery clearly printed in colours, and the farm hnunriarics 
are shown, Although admittedly a skelih-niap, it will be 
of great service m representing Ihe present stale of know¬ 
ledge with regard to the eKhmt of the ctial-beanng slrala, 
the nunferous rocks and other mineral resoiines, nut to 
mention the Dolomile senes, which is economic illv of great 
importance as the source of perennial strc'ims and as 
furni^ing the present wnter-siipplv of Johannesburg 

SisiFMATic and distnbuiiunril arrnngenirnts of the genus 
Polygonum 111 India ha\e been prepared by Captain Gage, 
and are published in the JVciordr of the liotfinical Survey 
of India Ihe horizontal distribution of the species through¬ 
out certain sub-subareas of India compared with their distri¬ 
bution in other countries is well shown in one set of tables, 
and another set indicates the vertical distribution From 
the latter it will be observed that Po/ygontem viviparum 
shows the greatest \ertical range, namely, from 4000 to 
i7iOO0 feet, Polygonum forfiiosum and Pofygonuni zibiricum 
reaeh to the same upper limit, but are not found below 
I i,otMJ feet. 

N the notice of “ Le Point critique des Corps purs in 
last week's Natdhf (p 217) it should have been stated that 
the author of Ihe book is Prof E Mathias 

Messrs Waits am> Co have issued for the Rationalist 
Press Association sixpenny editions of " Science and Specu¬ 
lation,■' bv Mr C H Lewes, and of Mr Edward Clodd's 
"Story of Creadon ’’ 'Ihe latter volume contains eighty- 
six illustrations and tables 

'1 HE Brin Oxygen Companies, the London address of 
which IS now Elverton Street, Westminster, S W . have 
iSRued a convenient little diary which is provided with much 
useful information Not only are full particulars of the 
prices of the apparatus made by the companies and of the 
compreased gases supplied by them included, but also a 
senes of hints to users of compressed gases in the form of 
medical notes, notes for lanternists, for blowpipe users, and 
on extreme refrigeration In add 11 ion, the booklet contains 
a cylinder record and instructions for using liquefied carbon 
dioxide. ^ 
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Wr have just receivcnl an advance copv of Merck's Knglibli 
catnlogue of line chniiiicjls Ihe list of chemicals is very 
comprehensive, and is probably the most complete published 
in this cocinirv note that Merck's present factory 111 

Darmsladt will soon be replaced by entirely new works, now 
in course of erection 

Iv the ruirent nuiiiher of the /! merfL-aii Journal of Science 
Mr J C Rilke points out that soluble* silver compounds 
are formed in I hi* preparation of colloidal silver soluhons by 
spaiking between silver electrodes under water It seems 
probfihlo to the author that these eompounds ma) play an 
important part in the peculiar actions exhibited by colloidal 
metal solutions, whuli, From the similarity of their behaviour 
to that of ferments, have been sLvlecl by Uredig inorganic 
Fcrmenti) 

In the of the Ameiunn \iadrmy of Arts and 

Sciences Mr G P UriMor describes some further experi- 
inenls lelntive to (hi alonuc eight of iron, an entirely new 
nuliiod the .inalysis of ferrous broiiiidt—being employed, 
i Iiese new e\p( rimeiits confirm the resull, S8, previously 
obtained bv Ru hards and Baxter for the atomic weight by 
the reduction of Ihe oxide, and induate that the t alue, 3(10, 
usually employed is appreciabU inaccurate 

A Ni-w form of electrual resistame furnace ^as described 
bv Or I'roliili at the last meeting of the Girman 
" liunseii " Soc iftv for Apfilicd Physical ('hemisiry In¬ 
stead of employing carbon coics as the imiiu'diatn suurre of 
brat, the sides of the furnace itself are utilised, ihe Furnaco 
being eunsiruited of some specially suitable nialcrial (her 
nature of which has not been divulged ihe mean tempera¬ 
tures reached in a core furnace find in that described by the- 
author under cnniparative conditions were found to be 1200^ 
irid 1600'’ C, 

The first nuinber of a new revifw, the Physthahsch- 
chrmisches Ccntralblnit, hab jusi been issued It is not 
intended ns a mt*diiim for the publication of original work, 
but as a comprehensive centralising review of progress lit 
physical chemistry, the extraordinarily rapid rise and de¬ 
velopment of which during the last decade is almost unique 
111 the history of science The abstracts are to appear either 
in (terman, English, or French, and, so for as possible, will 
be furnished by the authors themselves The review will be 
issued twice a month, and will no doubt be a valuable aid 
to the numerous chemists who desire to keep abreast of 
physicochemical literature 

'Ihe oxidation of phosphorus is a reaction which, in spite 
of its apparently simple nature, exhibits many anomalies. 
1 he rate of oxidation increases as the pressure diminishes, 
and no completely satisfactory explanation of this apparent 
exception to the law of mass action has yet been given 
In the current number of the Journal of the Chemical 
Society Mr H J Hussell contributes a further series of 
observations on the subject. It appears that the presence 
of a small quantity of water is necessary for the oxidation, 
and that the quantity left after drying with sulphuric acid 
IS that which allows reaction to proceed most rapidly. The 
results of experiments carried out at higher pressures con¬ 
tradict Ihe usual statement that phosphorus only reacts with 
oxygen at low pressures, and the author finds that the re¬ 
action in these circumstances is in agreement with the 
mass action law. 

A NOVEL reducing agent is described by Dr Stoermer us 
a recent number of the Benchie. He has found that In a 
considerable number of cases compounds containing thn 
group —CHg.CO— are reduced by heating with phoiphofiia 
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tribromidc to unsaturalocl comiKiunds containing' the f^roup 
—CK CII— Thus desoxybcnzoin, C^Ha CH. CO 0^11,, 
J9 reduced lo 'Jtilbene, CnH^ CH CH CaH_j and diphcnyl- 
pyrazolonc to diphenylpyrazole Tlic method is also applic¬ 
able to somo rompuunds containinfj the group Ml CO 
and tnrbostynl is in pari reduced by phosphorus Iribronudr 
to quinoLino 

Thf long sought synthesis of cainplionc and ha'i been 
recently actomplishcd bv Dr Komppa, of Helsingfors 
i(Finland), and is desiribed in Iho Hcrichtt of DccembiT 2 q, 
iQoj Iwo yf irs igo the author dcscnbid the s\nlhi'sis of 
a|KH amphoric mid, \^hirh differs from c imphorir acid only 
in the present e of a hjdrngen atom in plaic of one of the 
inethH groups IJie nieihyl group cannot be iiilrndiiied 
directlv min i|Muampliurit acid, but the dikelo-apotainpbonc 
ester can l>e methylated and yields a dikotocaniphunc and 
Tvhich can be indirectly reduced to rampliuric acid, 

CO CH COnMt CO CH COnMe CH„ CH CO^Me 

, L 1 ' I ‘ I 

CMcg —^ I CMcj —^ I CMcg 

CO Cll COjMe CO CMe COaMc CHa CMc CO^Me 

The synlhetual acid is opLiially inactive, hut provc^I to be 

identical wiih the known rainnic form of lamphoriL anil 
The synthesis iniludes also the preparation of camphor from 
its elements, since the conversion of camphoric acid into 
camphor was anomplished some years ago by Haller 
Although the correctness of Hredt’*, formula for camphor 
has been fully established b> the synthesis of seven! of its 
oxidation products, thu synthesis of the ketone itself has fur 
\onie years hern one of the most atlractive problems in 
organu chemistry, and its solution completes a not un- 
nii|)nrtant cli.ipler in the history of chemical progress. 

fiiB additions to the Zoological Society's Gardena during 
llie past wcik include a Raven (Cofvuj cornx), British, 
presenliHl by Mr George Ogilvie, a Mongoose Lemur 
(Lemur luoiigoc) from Madagascar, two Sulphury Tyrants 
(Pifongiis fu/^burafiis) from South America, deposited, a 
Llama (Laiun peruana), born in the Gardens 


OUR ASTRONOMICAL COLUMN 

OisTRiui. rioN OF THE Stars —No s, vol. xlviii , of the 
Harvard College Observatory ^nncifs contains a discussion 
«f the distribution of the stars throughout the whole sky. 
A special point of the discussion was to determine the re¬ 
lative numbers of the stars situated in the Milky Way and 
those outside its limits The number of stars in the galaxy 
was determined from the charts given in Heis's atlas and 
the Uranometnu Argentina, those without were determined 
from the Harvard Uurchmusterangs Twenty-three tables 
included in the paper set out the various results in detail, 
fho following are among the chief facts determined. 

The number of stars in a given area of the Milky Way 
i| about twice as ^reat as in an equal area of any other 
region, and this ratio dues not increase for faint stars down 
to the twelfth magnitude, the proportion of stars of any 
fflven magnitude is the same in the Milky Way as in the 
u *1® Milky Way covers 'kbout one-third of 

and contains about half of the stars. There is no 
widence of any limit lo the faintness of the stars, although 
tttio proportionate increase becomes less lor each successive 
■nagnitude There are about 10,000 stars of magnitude 6 6 
*^"**‘^* Jao,ooo of magnitude 87, 1,000,000 of magni¬ 
tude 110, and 3,000,000 of magnituae J19. Although un- 
it Is suggested that there are about eighteen 
toiUiMs of stars visible In a telescope of 15 inches aperture, 
to about the fifteenth magnitude. 

W rlbutlon ol various spectraJ types has also been 
copadered, and the most striking fact Is the preponderance 
of stars of dass " A " and K" (Hanrard). ^hich In a 
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gincr.il Ilassiluatiun iii.i\ hr lakcn a>« typical spr>rtra, the 
iiiliirs luMiig siiiiplv modiriLalinns of Hi* si. Many other 
f xtrcmelv mtcrpsting fai ts h.i\ 1 been elu il***! during the 
distiission, but Ihcy are loo nuiricroiis to mention here 

Ri i»owT oi- itiK WiMisoH, NSW, OiishHVAionv— Mr 
lihbult's report of the work prrfoniiwl Tl this observ itory 
(Windsor, NSW ) during i*)o 2 deals ihielly with meridian 
(ilisei \ atinns for the (bai^rmin itirm of liii al time and star 
pi ii I s Must of ihe p\lr i-mi ridian work mentioned h is 
alre idy bin^n published in tlie ^^lronomls^ ht. Nnchnchlen, 
■iiul lilt kill* s observ.itiuns of minor planets (for ]M)<!ilinns) 
ind Pi rnne’s cijmet (if)oz Ij) Ihe retkii i»d mrnsures of 
lifly-four of the double stars givi 11 111 Inne’s “ Reference 
(. atalogue,” involving 1757 settings for position angle and 
iSnj for distant e, have he* n i iiinnuinu ated lo the Royal 
AstronomiLid Sot letv. ihe I 01 d meleorologn d resultb, 
given in the rr|Hfrt, intliide rnonlhlv returns of (i*inpi ralure 
iind rainfall observations, and show Hi it the number of 
inches, retorded by a rain-gauge placed about 7 fet t above 
Ihi' ground, is less than for any y* ir suite b* mg, in 

fatt, about 14 s im lies below the average for forty ^ears A 
iiuinbor of tunipnrisona of the temperatures re* ordi d by two 
tlu’rnioineters, on* in .1 (iieenvvitb the other in a Stevenson 
serein, sht^wed that an rxeess anumnling to between one 
and two * 1 * gri'os was registered by the former 

A I'Bi NLii-CiiiNFSF Cai BNOAR—I lie " Calcndripr Annu- 
.iire " for 10 ^ 4 , compiled at the Li-Ka-W* 1 Observatory, 
incl published .it ihi pine of one dollar by Ihe Catholic 
Mission at Shangl 1 . 11 , is an interesting calendar tonltiming 
many astianornnal, meleoiologiL.il and phisical tables 

Ihe lalrndar is printed in French, but all proper names 
and teibniial terms are also giviri in Chinese charaiters 
and words Among the more import.int matters dealt with 
thi're oiLur a lucid explanation of the Chinese calendar, 
many astrunomnal tables and explanatory notes, tables fur 
Ihe conversion of Chinese and Japanese standards into 
I unipi an equivalents, fat ts regarding the population, area 
and iKilitiL.d relations of Chin 1 , and a number of tables and 
curves relating lo the meteorology of ibe Chinese Umpire 

A liRioiii UoLiLiE — A remarkable bolide was observed by 
Mr W R Rolston at I'lilham at about 8 h 3701 p.m on 
January 9 It .appeared at a point situated at about 
□ = ro 2 , 8 -=-fi 8 ®, and slowly travelled cowards the ton- 
stellaiion Cancer, le.iving a bright, scintillating, reddish 
trail When near to the point 0 = 113“. 8 = + i 8 '* (approx) 
the head slowly swelled out into t bulbous shape having a 
yellowish-red hut, bei anie Lonsidcrahly brighter than 
Jupilcr, and then suddenly disappeared Ihe duration of 
the complete phenomenon was about five or six seconds. 


THE PHYSICAL LABORATORY AT LEYDEN 

A N account of this laboratory, published m Nature of 
August 13, iSg6 (vol. liv p 345), dealt with the 
mception of the cryogenic department in 1883, and traced 
its development up to dote It is the purpose of this note 
to continue the account to the present time, both as regards 
the more important changes and improvements in the 
cryo^nic department itself, and also in the remaining 
divisions of the laboratory 

As before, the conimunications continue to give an 
almost complete account of the results of the practical work 
carried out, together with certain more theoretical papers 
in direct connection with this Since 1898, the Royal 
Academy of Amsterdam has published its Proceedings 
in English as well as in Dutch, so chat the communications 
are now corrected reprints of (he Proceedings, Some idea 
may be gathered of the Increasing output of work when It 
is noted that in 1896 the current number of the communi¬ 
cations was twenty-three, while :t has now nsen to eighty- 
eight. 

This increasing productivity is mainly due lo the much 
Improved appliances, both for manipulation and measure¬ 
ment, which have b^n developed during the last ten years. 
Although the original system of three main cycles contain¬ 
ing methyl chloride, ethylene and oxygen has been retained, 
almost evAry part has been Improved and enlarged, so that 
the eadh and rapidity of working are much enhanced. In 
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■ddUion Bcveral auxiliary circulations have been constructed 
In order to add new ranges of temperoture to those already 
obtainable by the main eyries, or at least to make certain 
temperatures more praiUcable. Of these the principal 
are a circulation of stronfp calcium chloride solution 

cooled to about - 23*^ C by methyl chloride, and then heated 
a^ain to the required constant temperature in a thermostat, 
(a) a nitrous oxide circulation, ai^ in connection with the 
methyl chloride, for temperatures about —90** C , (3) air, 
(4) nitrogen , and (5) methane In connection with the oxygen 
cycle In this way I he entire range between +5“ and 
— 210^ can be covered with but few gaps 

The efficiency of the circulations is now very high, as 
each step in the cascade only lasts about ao minutes, so that 
liquid nitrogen even, which requires four operations, is 
obtained in i hour 20 minutes For this purpose about 
6 kg methyl chloride, 1 3 kg. ethylene, kg. oxygen, and 
1 o kg nitrogen arc required, with the pumps running at 
about 5, b, 30, and b atmospheres pressure in the respective 
cycles In order to obtain this speed of work a new largo 
Burckhnrdt->\eiss pump, with a capacity of 100 litres per 
second and capable of evacuating to a mm of mercury, has 
been introduced bi ftire (he vaiuum tvlinder of (he Pictet 
conjugated pump m both methyl chloride and ethylene 
clnulations. In the case when a bath of liquid nitrogen is 
required, one of the two Brotherhood compressors is put Into 
the oxygen circulation, while the nitrogen la compressed In 
the minified Cailletet pump mentioned before, after passing 
through on auxiliary pump, to bring it to about lu atmo¬ 
spheres pressure 

Iwo methods are employed for conveying the liquid gas 
required from the cryogenic room to one of three experi¬ 
menting rooms Where many measurements at a reduced 
temperature arc desired, hence necessitating a frequent 
addition of liquid, methyl chloride, nitrous oxide, and 
ethylene have been conveyed In a copper tube well wrapped 
up m wool and paper for a distance of about lu metres 
In other cases the liquid is run into specially mounU'd 
vacuum glasses, which are transported to the experimental 
vessel, into which the liquid is siphoned over Measure¬ 
ments have been mnde in this way with all the gases 
mentioned, m vessels which require the use of litres of 
liquid 

One of Prof Onnes's chief objects in founding his cryo¬ 
genic department was the experimental determination of 
accurate isothennals of pure elementary gases and (heir 
binary mixtures, at temperatures near the critical Although 
measurements had been made on methyl chloride, carbon 
dioxide, and mixiures of these with oxygen or hydrogen, 
no measurements on the latter gases alone had been 
attempted until about four years ago. The first necessity 
was a standard open mercury manometer for the very 
accurate determination of pressures up to 64 atmospheres 
Since this has been available, measurements have been made 
on hydrogen, oxygen, and nitrogen at ordinary and at low 
temperatures to an accuracy unattained before in suih work, 
At the same time very careful iximpansons have been made 
between the expanskm coefficients, at constant volume, of 
the same gases at low temperatures In order that these 
measuroments should be possible, it was also necessary to 
develop the system for the determination of temperature 
to the accuracy required. For this purpose use has been 
made of constant volume hydrogen thermometers and of 
specially prepared and calibrated platinum resistances or 
ihermoelements 

For the most rerent measurements it has been found 
advisable to employ, at the same time, both a temperature 
indicator and a temperature measurer. The measuring 
instrument must be sensitive enough for the accuracy re¬ 
quired, but the indicator must be set to a higher order. A 
combination of a ^atinum resistance, wound upon glass 
and surrounding tne experimental tube, with a thermo¬ 
element has usually been employed 

The temperature of an evaporating liquid vanes both 
fram the want of homogeneity of the substance and of con¬ 
stancy in the pressure By suitable adjustment of the 
pressure. It is possible to make these variations compensate 
one another, with the result chat a nearly constant tempera¬ 
ture is obtained. In the thermoelectric circuit variations of 
o 01 degree can be Immediately seen and corrected a suit- 
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able small change of pressure Vanationa due to the pump¬ 
ing machinery and other similar causes are corrected at 
once from the indications of an oil manometer. In addition, 
continual stirring by a small motor allows temperatures 
down to ^aio" C to be oblained, which remain constant 
and uniform to 001 degree for an hour in baths 15 cm. 
in depth 

Preparations are now being made, by the addition of new 
pumps and other apparatus, for the installation, on the 
same principles, of a hydrogen rryostate, which will allow 
of the extension of the range of constant temperatures to 
the boiling point of hydrogen under reduced pressure 

Since only minor technical difficulties are to be expected. 
It IS probable that this cycle will be completed in a few 
years' time 

During the past decade several oihrr important Investi¬ 
gations have been made Of these the best known is 
certainly the discovery and measurement by Dr, Zeeman 
of the effcLl which goes by his name Ihis was largely 
due (o a set of careful expeninenls and measurements on 



Fig 1 —The imiRodiue apperetiu fur ihe preparsllon of liquid nlirofen 
or meihue The liquefied fu ii beliqt colleoied In the melsl cylinoat 
in middle of picture This epperalus lUndi at the end of the room 
from which the view ihown in 1B96 wu uhen, 

kindred optical questions, and was tried several limes with¬ 
out success Immediately it was noticed Prof Lorentx was 
able to supply the elementary theory, which has subsequently 
only been elaborated The discovery thus belongs peculiarly 
to Leyden, while the partnership was fittingly a^nowledged 
by the joint award of the Nobel prize in 190a 
What Prof Onnes considers as to some extent a new 
method of thermodynamical research has been recently de¬ 
veloped by him It consists In making large accurate 
models of both the Gibbs (■, 19, v) and van der Waala 
(i|r, V, x) surfaces. By meant of these many problems can 
bo treated with comparative ease, which c^erwfse would 
either be impossible or would fnvcdve very lengthy calcula¬ 
tions. 

The following list of the principal researches from Cha 
beginning of uie communlcaMoni will show clearly^ lha 
range of work covered. 
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To make it a continuation of that in the former note the 
■ame numbers have been retained — 

(I) Cryogenic department Pumps, lycles, experimental 
apparatus, &c. (Nos. 14, 13. 51. 54. ^5) 

(a) Investigations regarding randcnsation of mixtures 
(Kuenen, Nos. 4, 7, 8, 11, 13, lO. 17, Hartman. Nos 43, 
46, 64, Supplement 3, VerschdfTplt, Nos 4S, 47. 55, 65: 
Keesoin, 88) 

(3) Measurements on capillrinty (dc Vries, No 6, 
Verschaffelt, Nos 18, 28, 3a , van Lldik, No 39) 

• (4) Measurements on visi'osity of methyl chloride (Sloel 
and Haas, Nos. a, la) 

(5) Experiments on Kerr's inagneLo-optanl phenomenon 
(Sjssingh, Wind and Zeeman, Nos r, 3, 5, 8, 9, jo, 15, 
ao), on the influence of magnetisin on light (Zeeman, Nos 

29 33. 36) 

(h) Measurements of the Hall phenomenon in bi^miitli 
(Lebrct, Nos 15, 19, van Lverilingen, Supplement 2, fai, 
6j 7a). 

(7) On Hertz waves in water and electrolytes (Zeeman, 
Nos 21, aa, and with Cohn, No 30) 

(8) The dispersion of the magnetic rotation in gases and 
liquid gases (Siertseina, Supplement (, Nos 62, 73, 7b, Bo, 
fla). 

(9) The accurate measurement of very low temperatures 
(Kamerlmgli Onnes, Nos 27, 44, 50, and lloudm. No bo, 
and lleuse, No 87, Meilink, No 77) 

(10) Dielectric constants of liquid gases (Hasenoehrl, 
No. 52). 

(II) Accurate isothci nials and critical constants of dia¬ 
tomic gases (Schalkwyk, Nos 67, 70, Kamerlingh Onnes 
and Hyndman, Nos 78, 84) 

(12) Contributions to the knowledge of van dcr Waals’s 1^ 
surface (Kamerlingh Onnes, Nos 59a, 65, and Reinganum, 
No 59b, and Hapnel, No. 86, Keesom, Nos 75, 79, 
Verschaffelt, No 81). 

(13) The expression of equations of state by means of 
senes (Kamerlingh Onnes, Nos 7a, 74) 

In addition, measurements have been made at low 
temperatures, and will be published shortly, relating to the 
pressure coefficient of oxygen and nitrogen at both ordinary 
and high pressures, and also to the critical phenomena and 
constants of oxygen 

At the present time the electrical installationa of the 
laboratory are being largely increased There are already 
three dynamos which can give a current of 200 amperes at 
lao volts, and two motors will be ready shortly to drive 
some of the pumps and other apparatus 

Ihe possibility of making and fitting the highly specialised 
ani intricate apparatus required for some of these measure¬ 
ments Is largely aided by the circumstance that the labor¬ 
atory IS combined with a leihnical school for instrument 
making and certain branches of electrical technology 
About twenty apprentices are at present passing through 
Che wood, metal, and glass workshops, each of which is 
controlled by a skilled workman In this way the con¬ 
struction and repair of apparatus, and the help required 
(or complicated experiments, can be obtained in a most satis¬ 
factory manner This unique combination of research 
laboratory and technical school is .^ell worth a visit from 
phytlcists touring In Holland, who will receive a friendly 
welcome from Prof, Onnes. H. H. F, Hvndman 


kXJSTRlAl^ GEOLOGICAL SURVEY, 

^OME important publications of the Auitrian Geological 
Survey have reached us, namely, the first part of Ihe 
twentieth volume of the Abhandlungen dtr k k Geo- 
Utgiachen Reiehsanstalt, Vienna (im), the second, third 
and fourth parts of the fifty-second volume and the first 
part of the fifty-third volume of the Jahrbuch (1903-1903) 
The first of these works is a valuable memoir by Ernst 
KittI, On the C^alopoda of the Upper Werfen ImhIb of Mud, 
>n Dalmatia, and other localities, and comprises seventy- 
Pagai and eleven plates As Indicated by the title, the 
part of Che material deKribed In this memoir was 
obtained from tha locality discovered in ifi6a at Mud (or 
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Much), in northern Dalmatia, but some of the specimens 
are from other areas, inrlucling lertain Alpine localilies. 
Some accouni is given of the various places where similar 
strata have been met with, and numerous references are 
made to the writings of other workers. Ihc description 
of the various genera and species constitutes the bulk of 
the work All the fnrnis noticed arc included in two 
families —(1) the Ceratitida;, with the genera Dinarites, 
Stachcitrs, Ceratites, and Firolites, and (a) the family 
PinaLOcerutuJjc, wilh the genera Kymatites, Meekoceras, 
and DalmatiLes Of these genera SladieilPii alone is new 
to sLicncc, but rertam subgencra and thirty-four species are 
described and naiiipd for llu I'lrsl time 

In conclusion, the aulhui direits special attention to the 
importarue of the few precursors of the Muschelkalk 
Cephalopoda, such .is [).i1in.ilites, Cer:iliLes, and some nearly 
allied forms, which arc now fur the lirst lime known to 
occur in the Werfen beds 

A coiiip.irison with ihe Pinnian and Carboniferous fauna 
of Silesia, Russia, and India shows the comparative poverty 
of the Werfen beds, and the author points out that the 
scanty fauna goes hand in hand " with the small amount 
of calcareous matter in the deposit 

'Ihe second part of the JahrbHch indicated above contains 
several interesting papers on various subjects, each being 
illustratid by jdales or text figures Dr Karl Hintcrlechner 
describes the petrographical characters of some rocks from 
the Cambrians of western Hohemia 'Ihe “ Krzherg ” in 
lluttenberg, Cannlhia, is described by Hruno Baumgartel, 
Dr Rudolf Zuber givesi us somn new studies m the 
Carpathians, uhile Ucniiiinn Bock supplies an account of 
the physical structure of the neighbourhood of Brunn 
Then follow three palaeontological papers —Kirh Joh 
Schubert, on sonic bivalves from the Istro-Dalinatian 
** Rudistenkalkcs ", Vincenz Hilber, on some fossils from 
the Gosau beds of Kainach and Soding, in the northern 
parts of Voitsberg—in this paper one new species is de¬ 
scribed under the name of Hippuntes Styriacus , Adalbert 
l^iebus and Rich Joh Schubert describe the Fora mini fera 
from the Carpathian Inoceramus beds of Gbellan, in 
Hungary, seven new species and four new varieties being 
named Tho concluding paper, and certainly not the least 
important, is by Dr H Graf Kcyserling, and is entitled 
" Geologico-petrogruphical Studios in the Region of the 
Melaphyre and Augiteporphyry of the Southern Tyrol.’* 
IhiB IS a detailed communication of some forty pages, 
which will doubtless be carefully studied by all interested in 
this particular subject 

The third part is devoted to a detailed account of the 
localities and horizons yielding useful minerals in the so- 
tallea Archaic and Devonian island of Westmahren, by 
Franz Kretschmer, mining engineer at Steinberg This 
memoir of 142 pages deals very fully with the geological 
and ph>sical conditions under which the graphite, lead, iron 
ores, &c' , are found, and it is illustrated by a geologically 
coloured map, with sections and plans. 

The fourth part of this volume is a memoir by A Bettner 
on the Brachiopoda and Lamellibranchlata from the Trias 
of Bosnia, Dalmatia, and Venetia, occupying 149 pages, and 
illustrated by ten lithographic plates and seventeen zinco¬ 
graphy in the text The greater part of this work deals 
with fossils of Middle 'Irias or Muschelkalk age, denved 
from several localities, but perhaps a greater interest will 
be attached to the last twenty pages, dealing with the Upper 
Trias or Keuper forms from two localities in Bosnia 'Ihe 
whole memoir is a detailed description of species, and, as 
might be expected from their age and Che little known 
locxlitiea from which they are derived, many of th^ prove 
to be new, but one cannot, but be surprised to finwthat of 
some two hundred forms here dpsenbed one hundrefl require 
new names The plates accompanying this work are clearly 
drawn, but it is to be regretted that the figures are so 
crowded. All who have worked with such plates know how 
troublesome this is, one's eyes become dazed when trying 
to concentrats upon any particular figure No doubt this 
memorr, like the one above noticed 00 the Werfen Cephalo- 
p^a, will become a classic in Trlasdc literature 

Part i of vol liii contains several papers; the first of 
these, bv R Hoernes, on the ontogeny and phylogeny of 
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the Cephalopoda, deals with the initiol chamber of the 
Noutiloidea, especially in the genus Orlhotcras Dr 
Richard Johann Schubert and Dr, Lukas Waagen give an 
account of the Lower Silurian phyllopod genus Kibeina, 
and establish a new genus, Ribeirellii, for the species 
R Sharpei, Darr Ihe remains of a male sheep’s skull 
(Ovis ^fannhardl) fioin the neighbourhijod of Lggenburg are 
described by 1 ' Toiila, and i.irefully lompared with recent 
and fossil forniN, Ihe paper is illusiralid by a phle showing 
ihrw* views rrprtMliued by photography and bv three text 
ligureb Dr VV Hammer gives an account of the minute 
structure of poiphyrite and diorite rocks from IJltenthal, 
giving SIX ixiellrnt phoLogriphii reproduilitins of miini- 
scopic set lions Dr O. Able, in a ineinoir of some 50 
pages, treats of the 'Icrtiary marls and sandstones of the 
lulln basin from both straLigr.iphu al and physual stand¬ 
points, and roiTi(>s to the loiulusion that Liny liegm with 
the laiwor Oligocene and lontinue in unbroken series to the 
base of the Oncophora sands (Middle Miocene) Four 
sections across the valley are given to show the folding of 
the beds Dr Karl Alphuns Ptniikr, in a paper of a dozen 
pages, describes a number of Lpper Devonian corals 
obtained by Di Frinz Scalfir from Ifadsihin, Anlitaiirus, 
during his jouiney m Asm Minor I ]ire«* new spciics are 
named 'Ihesc lornls are finely reproduced by photography 
on four double plates In the last paper of (his part Dr \V 
Petraschn'k describes some Inocernmi from the Chalk of 
Bohemia and Saxony, giving the names Ino hercynicus 
and fno. crassus to two new species 'I his troublesome 
genus needs a thorough revision, and it is hoped that ere 
long someone will be found to undertake this useful piece 
of work, at least for the Cretaceous species 


ATMOSPHERIC ABSORPTION AND EMISSION 
OF THE EXTREME ULTRi^VIOLET RADI¬ 
ATIONS. 

O 1411 of the " Smithsonian Contributions to Know* 
ledge " IS devoted to a paper by iJr V11 Lor Sthuinann, 
of Leipzig, in whuh he minutely describes the apparatus 
used find the results obtained by him m spcxtruHcopically 
determining the absorption and emission of air and its 
constituents for liglit of wave-lengths between 250 fifi and 
100 ftfi He obtained the photographic spfxtr.i of N, O, 
COg, CO, aqueous vapour and hydrogen by means of an 
ingpiuously constructed spectroscope, from which he inuld 
oahaust all the giis except that on which he was experi¬ 
menting, and this he introduced, in layers of dehnile thick- 
noiiscs, after repeated punriialion All the optical parts of 
the apparatus were made of white fluorspar, which is the 
most transparent substance, for these extreme ultra-violet 
rAys, yet known 

Schumann found that nitrogen is very transparent 
i^ev^n beyond i6a but absorbs particular wave-lengths 
vei^ energetii ally, the emission spectrum extends beyond 
162 fi/i Oxygen absorbs the radiations near to 185 /ifi 
In a senes of clearly resolved groups of lines, fourteen in 
number, complete absorption taking place beyond the most 
refrangible group of the senes This absorption is believed 
to bo the cause of the atmosphere's opacity for radiations 
more refrangible than 1B5 fi/i The absorption spectrum of 
COj is similar in appearance to that of oxygen, but extends 
to much shorter wave-lengths, the persistent presence of 
bonds due to carbon monoxide—which is one of the greatest 
difflrulties Dr Schunmnn has had to contend with in all 
his experiments, because their photographic action is ex¬ 
ceedingly energetic and they extend far beyond 162 fi/i — 
has prevented the exact determination of the more re¬ 
frangible limit of the CO, spectrum, which Is exceedingly 
rich in lines Carbon monoxide absorbs the more re¬ 
frangible rays a little less than CO,. The resBlts of the 
experiments on the spectrum of aqueous vapour are rather 
uncertain owing 16 the formation of dew, but It chiefly 
consists of the hydbogen spectrum, ihe strong oxygen maxi¬ 
mum at 185 pp, and p number of other lines the origin of 
which Is at present unknown The results, however, lead 
to the conclusion that a regular dissociation of the water 
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vapour, am>m|>anicd by a vunultaneous recombination, 
takes place 1 he results obtained with hydrogen are ex¬ 
ceedingly interesting, and are discussed m extemo by Dr 
Schumann Ihry show that hydrogen is intensely trans- 
parent, but the limit of transparency is not yet deBnitelv 
determined Twenty-fold enlargements of the hydrogen 

sptxirum—having 11 tulal length of 14 metres—arc repro¬ 
duced in the pa|>er, and show about 1500 lines between 
1H5 mm ^nd 127 mm Dr Sihumann <Uates, howevi-r, ihat 
this latter v.ilue is rather uncertain, and is prOibably not 
the inferior limit of the true hydrogen spectrum as photo-^ 
graphed by him He also believes that between 185 mm Bnd 
3f>9 9 mm Lbe hydrogen spectrum is continuous 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Mu S A, 1 . Will IE, demonstrator in natural philoaophv 
in King's College, London, since 1895, has been appointed 
professor of matlu^natics in succession to Prof Hudson. 

Dr W a. OsnoRNE has been appointed to the professor¬ 
ship of physiology and histology in iho University of 
Melbourne in succession to Dr C J. Martin, F R S , now 
director of the Lister Institute 

'liiE. lechnical Education Board of the London County 
Council has arranged for two courses of free lectures for 
teachers to be given at the Hormman Museum, London 
Rond, Forest 11 ill, S E , on S.iturday mornings from 
January 23 to May 2b Prof Geddes will lecture on the 
natural hicitnry of plants, and a course of Ici lures on the 
natural history of man will be given by Prof Alfred C 
Haddon, 1 ' H S 

The annual meeting of the Association of Public School 
Si u nee Masters will be held at WcsUninsler School on 
Saturday, January ib, beginning at i 45 p m. Prof W A. 
lilden, 1 * K S , president of the Association, will be in the 
chair Mr R li. 'Thwailcs will read a paper on the possi¬ 
bility Ilf fusing the mathematical and scicntc teaching of 
public schools, and a discussion on science in the certiflcale 
examination will be opened by Mr W A. Shenslone, F R S . 
and Mr M D Hill, who will deal wilh the chemical and 
biological parts of the examination respectively Mr O H. 
Latter will ruad a paper on naLure-study 

The eleventh annual general mcnting of the Association 
of Technical Institutions will be held on Friday, January 29, 
at the Leathersellers’ Hall, London, E C , the president. 
Sir John Wolfe Barry, K C H , F R S , in the chair Sir 
John E Gorst, K C , M.P , has consented to be nominatesl 
president of the association for the year 1904. Among other 
subjects to be brought before the meeting are —Report as 
to the constitution of the advisory committee fur the leather 
trades industries, in conncition with the City and Guilds 
of London Institute, Prof Wertheimer; the differences 
between the curricula and methods of slatting in British and 
American higher technical institutions, Dr Walmsley, the 
consultative committee of the Board of Education and 
teachers' registration council. Principal Wells and Dr. 
Sunipner; and leaving certificates for secondary schools^, 
prof, Wertheimer and Principal Gannon 

An interesting essay by Dr Walfeher Schoemchen oir 
"Ihe Evolution Theory in Schools" (Die Abstammungs- 
lehre im Untemchte der Schule) has been published by the 
firm of Teubner (Leipzig and Berlin) The author shows 
that school instruction in botany and zoology has already 
passed through several phases—encyclopsdic, systematii, 
analytic, and ethological—and maintains that the time has 
come for making ic frankly evolutionary This is necessary 
for scientific reasons and desirable for educational reasons, 
and, according (0 the author, it Is also quite feasible^ He 
or^es that it will be useful ethically and will not endanger 
religion. The essay is wise and temperate, and many of 
the prarticoi hints are very suggestive, e g. the dlagrems 
contrasting the multiplication or the hare and the elephant, 
the evolution of the kohl-rabl cabbage, and the o^gin of 
light-coloured from dark-coloured mice by serectlon. 
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SOCIETIES AND ACADEMIE'y 

London 

Royal Society, November 19, 190J —"On the Fhysiologittl 
Ai,tion and Antidotes of Coluhrmc and \ iprrine Snake 
Vrnoms " By Dr Leonard Rovora. Cominunicatcd by 
Dr A D Waller. F R S. 

'Ihe actions of various venoms have been studiid by ineanfl 
of respiratory and circulatory tracings, Ac Firstly, the 
poisonous colubnne Indian snakes were dealt wilh 'Ihe 
•Loia or hamadryad, the larg-pst poisonous siiakt 

in India, was found to cause death bv paralysinfif the re¬ 
spiratory centre, quickly followed by the motor end plales 
of the phrenic nerves, just as in the case of cobra J he 
Uungarus cocrulcus, or common krait, also produced the 
same cITect, only the end plate action was less ni irked I hi 
Uun^arui fnsciatus, or banded krait, produced similar 
symptoms to the above in small doses, with the ailihliun 
of marked circulatoiy failure, and in larf'e doses also intra¬ 
vascular clottinf; like the vipers, and its venom was rniincl 
lu be a mixture of colubnne and viperine elemenis J he 
hiEiiiolytic action of the tibuve three venoms was much less 
itiiirked than in the case of rnbr.i venom, and has no Jrllial 
iiiipnrtjnce 'the physiolotfical action of the above and of 
the sea snakes having been found similur to that of cobra 
venom (with the exception nf the added vipenne element 
in the Btingarus fasnatus)^ Calmette antivrnm was 
tested against iheni all, and round to be effeclive in varying 
degrees in each with ihe exception of Ihe Ihttigarus 
fasciaius^ in the case of which ihr 1 ohihrme rlenient alone 
ii neutralised, but Ihc iipenne one proves fatal "Ihe serum 
IS not, however, strong enough to be of ihe greatest value 

Secondly, the two hue vipers, the Dahoia rusvfllti .ind 
the African puff adder, rind two pii vipers, the (Vofnfuv 
/lorridus and the Triniinnrn\ niiumaltt »st^, were evaininiHl, 
and It was found that the one essmiial action lOimnun to 
all four was a paralysis of the ceniral vasomotor centre pro¬ 
ducing a marked fall of blood pnssuie, followed sooner or 
later by secondary respiratory failure, but counteracted in a 
iTiiirked degree for a lime by adrenal extract In the case 
of the true vipers, large doses produce inlravascular clotting, 
but by giving small preliminary dosex, fatal v isomolor 
paralysis can readily be induced witliout any dotting what¬ 
ever, while the venom of (he r.ilLlesnake readily produces 
the same effect without clotting in a single large dose, and 
also marked haemorrhages, whiih are not caused by tlie 
Labola 

Dicember 3, 1903 —" On the Fructihcalion of Nfuroptvris 
in'terophylla^ Brungniarl " By Kobeit KIdatoni FRS 

Royal Microscopical Society, December 16, 1903 —Dr 
iiy Woodward, F R , president, in the chair—Mr F W 
Watson Bailor exhibited under microscopes a series of 
‘tildes, sixteen in number, illustrating the development of 
an asLidian from the fertilisation of the ovum to the larval 
stage —Dr G. J HIndo read a paper on the structure and 
aftinities of the genus Porosphxra. 

Manciibster. 

Literary and Phllosophleal Society, December i, 1903 
—Prof W. Boyd Dawkins, president, m the chair —^Thc 
president directed the attention of the meeting to the fact 
Hint, although the rainfall during the last six months had 
been Unusually heavy, the water in the deep springs had 
'Hit increased proportionally, but was still below the average 
quantity for the last ten years.—Dr. W. E Hoyld exhibited 
u model of the mole's nest, prepared by Mr Lionel E 
idams, who read a paper on the subject before the Society 
^me tmiG ago 1 he model is In three parts, hnd shows the 
^^^i^cuction of a typical nest of the male mole very clearly. 
^Mr. F. F. Laidlaw read a paper entitled “ Suggestions 
A Revision of the Classification of the Polyclad 
rurbellana," In which ho considered more especially the 
genera, and based his classification of them on 
the characters of the prostate gland 

Oeember 15, 1903.-^Mr. Charlea Bailey in the chair.— 
■ t^f* E KiiMht re^ a paper on an Interesting reaction of 
^Pper salts. More than fifty years ago, Ebelmen had. In 
the propertlei of titanium trlcnToride, alluded to 
he property which thia oubstance poosessev of precipitating 
Ehid, silver, and mercury from their salts. The author 
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showed that by using an excess of ihc tniblonde, metallic 
iMipper could be preiipitated from solutions of its sails, but 
jMiintcd out th.xt thi re action was a reversible one, and was 
lonsequently not complete With tiianous sulphate, how¬ 
ever, the real.lion with topper salts was complete, the copper 
appearing as an rxlrcmely fine inelallic looking precipitate 
even m very dilute solutions (i pt in 1,000,000) —The 
Glettrolytic method for Ihc detection and approximate cslim- 
ution of minute quiintities of irsenic in malt, beer, and food 
Stuffs, bv Mr W Thomaon. An exhaustive senes nf tcslx 
h.is him made with the eleitrolvtic apparuliis di>\iscd by 
the lummittee appointed by Ihe Cnmmissionerii of Inland 
Revenue 111 toiiip.inson with those obtained by the Marsh- 
ller/eliiis apparatus From the results obtained ihe author 
l.i>s stress on the imivoi tance of destroying ihe organic 
111 itter in beer, mall, At , before intrnriiuing into ihe 
apparatus, and also puls forward Lhr cli'tlrrkljtii method 
uith zinc kathode as Ihe most satisfactory for the estimation 
of minutr quantities of aiseiiic 

DuniiN 

Royal Irish Academy, Dec 14, 190J —Prof R Atkinson, 
piesidcnt, in the thair—Some new niations in the theory 
of Sc rews, by Prof C J Joly. Let A, U, C be any three 
points on the axis of any three strews, (1), (2) and (3) re- 
spcilively, of a given three-system Let B,C, be the pro- 
jeeliun of HC on Uie axis of (D Let (23) be the angle 
betwiM n the axes of the screws (2) and (3), and Jet sin (123) 
hr* the sini nf the solid angle deiennincd by the three axes 
I hen 

R,C, cos (23) + C^Aj I os (3i)-f-A^B, cos (12) 

sin (123) 

p4 —‘* + ^' + ^1 

where p^, p^^ p^ arc the pitches of the llirce screws, and n, 
b, L iJie pitches of |lu priniipal strews of llii system The 
author derived his results by (he method of quaternion 
irrays, and showed that many relations similar 10 that 
given above may be dnluied for serew-systems of any order 
- Mr John PrAsar reduced the equation of a qiiartic sur¬ 
face' iNJssessing a nodal come lo the sum of squares of the 
five Jaenbian quadrics of the systems of quadrics which pass 
through the conn, and wlui li hxve double cc'inlact with the 
quartic surface He gave explicitly the equations of the 
quadrics, jind showed (hat the same method wis applii.iblc 
111 the use of Innodal quarlic lurves 

Paris 

Academy of Sciences, lanuary 4 —M Mas^art in the 
(h.ur -Rrsi'finhes 011 the rmission of water vapoui bv 
plants and on ih^ir sponl.ineous desiccaiiun M Bartholm- 
The nmts and leaves of the plant investigated were 
air-dried separately at the oidinary lemfHiralurc, Ihe 
temperature and hvgrumetric state varying during the ex¬ 
periment After about eight days equilibriuni was eslabr 
ii*.hpd, when Iho plants were further dried at 110“ A 
further Los^ of water was measured —Proof of an experi¬ 
mental law given by M F'arenty on the How of gasex 
through orifices J Bouoslnooq.— The notion of work 
applied to the magnetisation of crystals Pierre WbIm.— 
On osmosis A Oylllamln. Adopting Ihe theory of 
Halley, and the idea of the exmlenie of a tension or ex¬ 
pansibility, increasing wilh (he below the free 

surface, the law of osmotic I'quilibnum lakes the form 
that osmotic equilibrium exists when the tension of expansi¬ 
bility is the same on e.ich side of the Remi-nermeable wall 
—On the absolute value of the magnetfc elements on 
January z Th Moupmum. The absolute values and 
secular variation are given for the Observatory of Val- 
Joyeux, latitude 4B® 49' i6* N , longitude 0° 19' 23' W — 
On the stability of the dimtion of magnetisation in Some 
volcanic rocks' Pierre Dmvld. It has been previously 
shown that some volcanic rocks possess a pennanent 
magnetisation, which is probably that 0# the direction of 
the earth's field at the tirge when the rock solidified This, 
view has been confirmed by the examination of pieces of 
volcanic rocks taken from buildings dating from the Roman 
period The Inclination of all the pieces examined Is 
Identical, but the declination is variable.—On the decrease 
of temperature with height in the neighbourhood of PariSi 
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from five yrars* observations I'eiaseranc do Bert. A 
summary of rpsulls obrained from experiments with captive 
balloons at heights varying from 500 to 14,000 metres — 
Dlffprential characters of the physiologicdl radiations 
according as their origin is inustul.ir or nervous Augustin 
Ohep|lentler. The rays emitted by muscle appear to be 
identical with the n-rjys of Hlondint, hut those emitted by 
nerve** differ from these in that they are partially arrested 
by alumiiiiuni —On the phosphoric esters of glvcerin 
P Odrrtf.--'lhe relrograibilinn and coagulation of starth 
L Maquonno, A Pornbnch iind J Wolff. —The use of 
sodium sulphide as an indicator in the estimation of glucose 
by Fehling’s solution L Boulaydu^- Very exait rcsulls 
can be obtained in sugar titrations by the use of spots of 
sodium sulphide on filter paper as an indicator—1 he 
ablation of the parathyroids in birds MM Doyon and A. 
Jouty. — I he selection of small differences which prevnt the 
tharacters with continuous vnriaiions (.loorges Coutaw"** 
—On the double secreting apparatus of Dipler^x T dcAJurd 
Hooknl and H Jacob dtt Oordomoy.— On fiolyinnrphii 
transformations M Wallorqfit. —On liie geology of the 
Alps fCmile Haui[.—Contribution to the knowledge of the 
Lutecian formations of Senegal Stanislas Mounlor. Ihe 
iTiutenal collected by M Fnry confirms the view that there 
was a large Kocene sea in Africa, and also tends to show 
that there was direct marine communication between 
Senegal and Egypt —On a substitute for ligatures in 
surgery M WKMilIqfff. 

DIARY OF SOCIETIES. 

, THURSDAY, January 14 

Institution op Electrical FNbiNRBN«, mi B -The Ciiy and Swuih 
London Hailway, Worktnff RcruIu of the Threo Wire byHiem .luulied 
10 fraction, &c P V McMahon (Adjourned dmcumiion )—On ihe 
Ma^riciic Ui«pcr«iun in Induction Mntun, and its gnlliience on ilie 
Design of ihenc MachincH Dr Hnim Itehn-Kiclienburff 
RoVAL^lNSTiTUTioN.ai ? —The 1 ‘lora cf the Ocean G R M Murray 

Matiibhatical Social V, at 3 — On VariouH SvNlemior Piling Prof 

■*# sf ftveroit —The Soluiioii of Psriiid DifTeTenlial EqutliunH by Means 
of Oenniie Iniegmls 

H Baleman —On the Nolicin of Liiies of Curvature m ihe Theory of 
Surfaces Dr 0 Prasad — On Groupa of Order Prof W 

Buriuide—hlecinc Radiation from Conductors H. M Macd'^mld Open 
Sets of Points and the Theory ol Conicnt Dr W H Young 
SwiaTV OP Ahts, at 4 JO.—Ihe Prewdency of Bombay Sir Wiltiam l^e- 
Wsrner, K C a 1 

FRIDAY, January 15 

Royal Institutioh, it 9 —Shedows I^rd Rayleigh 
Institution op Mechanical KNciNBBRa. at B - Sixth Report lo the 
Alloys Rewarch Conimittee on the lempcring t>r Steel the liie bir 
William C Koberts-Austen, K C R , F R b , end Prof William Guwland 
Im^ituiion op Civil Bnoinbkhs, at B—Pumping and Disposal of 
' Mwagfl ai York ’ A D Lreer 

Public School Scienck Mastkhk Absuciatihn at i 45 - The Possi- 
Mlly of Fusing the MalhemaiiCHl and Science Tcacniiig of Publie SchooU 
R E Thwaiies- Science in the Ccriificaie EN^mirtaiion W A 
Shenstone, F R b , and M D Hill —Niture btuily O H loiter 
^ _ SATURDAY, January 16 

Rnvai Institution, ai 3 —British Folk Song . J A F Maitland 
„ , TUESDAY, Jahumly tg. 

5-The Development of Animals Prof U C 

Mull, F.RiS 

Royal Stotistical Society, al 5. 

ZtWLociCAL SociKiY, Bi B 30.—A Monograph of the Coleopiera of ihe 
HIppOThinus. Guy A. K Marshall —On ProposiKl Additions to 
“F. Characters of CBriain Mammals. Dr Waller 

Kidd -b^e Observations on the Skull of the Giraffe Hr W G 
Ridewood 

Society up Arts, et B —Celtic Ornament George Coffey 
Ihbtitutiom UP Civil Enginbbrs, at B —Discussion of Paper on the 
Klecjrieal Re’Cmimiinion of the bouih liHidon Tramefays cm the 

'*= fol'owrf Th. Sailing up bf 
1 idal Harhoiirs : A E. Carey * 

_ tYSDNEsDAY, January » 

Hov^ MBraD.uMiCAL Suri.TV, ■! 7 3o.~Pnuil<nii.I AddKm, Iha 
Pretcai Siaie of Onan MeicanloBy Captain U Wihm Barkr 
RmL MiCumo.ical MX.I.TT, ai 8 —Praaldaniial Addiw, On iha 

Eveluinin uf VarlahiBlc AaimaU In Time Ur H Woodward^ 

VlP" '•‘yehodnairom the Chalk 

Dr. A bmihWoodvanl, F R.» —On iha Ignaoua XacklnfSptln. Cava, 
naar Wam»..upar-Mara W. 8. Htmliun "«««■ apnng wva, 

poun^d and / phanjImatMalhylbaunrIMKnBium Salu ILO Jan.a,— 
T kaCha iafal keaLimi oTNidal Carlmiirl, Hart 1, Rauiinna with iha 
i /onHi.-ThaClian«lea: RaaBllon.iif 

Carbonyl, PaiI II, Reactum with Arumaiic Hydnkarbons in 
Pthuim pr AJumlnl^ Chloride, imihesis of Aldehydleiii^ Anthra- 
cnicDwivwives* f Dawarand H O fonea.—A MlcroicoidcBl 
of Deiaioilning Molecular Weights. (» larger —o^Numln^ylacelic 
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And K R Needham nnd W If Pcriiin. Juq —The ai- and /niiar- 
Modifiauionx of eay Tnmcihylgluuconic Aad W H. Perkin, jun , and 
Miss A E Siniih.—The Influence of Nuclear Sulistiiuiion on ibeRaie nf 
Oeidaiion of the Side-chain, 1 , Oaldniion of the Mono- nnd Dl 
chloroiuluenes J B Cohen and J Miller (i) A Simple Thermo lot for 
Use in Coiinrciion wiih the RefraLinmeiric ExamiDallon of Oilaend Fall 
(a) The Interdependence of ibe Physical and Chemical Criteria in the 
Analysis of Huiier fat T E Thorpe —The Condensation of Furfur- 
aldehyde uriih Sodium Succinate A W Tnhcrley and J K Spencer 

EntomulooiCal Society, at B —Annual Meeting -The Presldmi, l^of 
K H. PoulUin, 1 * H S , will deliver an Addre«a. 

SoLiKTV OP Arts, at B —Organ Design Thomas Canon 
mUR SDA Y , January ai 
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AN EVOLUTIONARY STUDY OF EUROPEAN 
POLITY. 

Development of European Polity, By Henry 
Sidgwick Pp, XXVI+ 454 (London - Macmillan 
and Co , Ltd ; New York : the macmiUan Company, 
1903.) Price lOJ, net. 

ENRY SIDGWICK*S exposition of the theory of 
politics was published m two editions in his life¬ 
time, as IS well known to all English students of the 
-subject These posthumous lectures'arc the historiral 
complement, " an evolutionary study of the develop¬ 
ment of polity within the historic period in Europe," as 
Mrs Sidgwick says in her preface The author con¬ 
ceived, as the dnal part of the work, a comparative 
study of living- modern constitutions, founded so far 
as possible on personal observation He did not live, 
-unhappily, to carry out any substantial portion of th.it 
■design Everyone ^o knew Sidgvvick or was 
acquainted with his work would expect his account of 
any period or aspect of European history to be sound 
and careful, notwithstanding that he was not a pro¬ 
fessed historian Everyone who knows anything of 
the difference between finished and not quite finished 
work is aware of the difficulties that commonly attend 
the posthumous publication of an author’s materials, 
even if he has not had the experience of being charged 
with such a production himself General observations 
of this kind prepare the w^ay, in many cases, for an 
appreciation more or less apologetic in tone. 

On this occasion there is no question of apologies. 
We are not surprised that Mrs. Sidgwick’s intimate 
knowledge and sympathy have given us a book in 
which not only there is no jarring contrast between 
the author's and the editor’s hand, but the difference 
IS barely discernible We do confess to a little surprise 
At the comprehensive grasp of the matter, and the 
almost invariable sureness of judgment, disclosed m 
these lectures. Historical students who have no taste 
for philosophy (a mistoken frame of mind in our 
-opinion, but common) may well be tempted to regret 
that Henry Sidgwick was not a historian altogether 
We do not know of any book in English that covers 
the same ground as this; among those which Intersect 
Its lines it would be possible to find more trealth of 
learning greater brilliance of style, but very bard 
to find BO safe and impartial a guide. 

As the topics dealt with range from the patriarchal 
family to modem cabinet government, and the 
treatDient—even without the author's last hand—ia by 
no means diffuse, It would be idle to attempt a 
Min^ry. We may note, however, that the bo^ is 
prmUed, as every book of its kind should be, with an 
excellent analytical table of contents as well as an 
li^x. In the earlier part there is a refreshing freedom 
frdto andquarianism. Such a quiqjtly humorous 
notd’Us this on the Homeric banquets:—"Political 
dbineri aoe very primitive institutions,is more 
Na 1786,.,VOL. 6 q 1 


(‘Ih'ctivf ih.iii Ill, my siilciiiii piragi.iplis ici m.iki ilu' 
IfMrncr undcriit.ind that even arch,nr his lory is ».on- 
rrincd with rc'al human nature 

The short chapter on the palri.'irrhal ihcory partly 
follows and partly criticises Maine, and leads to the 
conclusion that 

" there is no reason to regard the fathers power, m 
the patriarchal family, ns the original type of political 
power; but doubtless the firm establishment of the 
patriarchal type of family ronlnbutcd importantly to 
the stability and strength of tribal headship " 

Indoed, Maine's ow'n perfectly just view that the 
units of archaic society .ire not indivulu.iLs but faniilie*! 
requires us to ask, in the first instance, not how king¬ 
ship, but how the primacy of one family or clan in the 
tribe IS accounted for Sidgwnck's task was somewhat 
lightened here by the clear consciousness that he was 
trying to account only for European and not (for ex¬ 
ample) Mongol or Polyncsi.nn institutions. If Maine 
himself had more plainly disclaimed any intention of 
dogin.itisiiig on anthropology ^^t l.irgr, some not very 
picfitrible contro\'‘rsy might h.ive been sp.ired 

A word of special criticism on Maine occurs in a l.itcr 
rhnpler — 

I c.innot agree with Maine that codes fin early 
Griek .and Roman history] generally included no new 
law ** 

This, no doubt, is sound in itself, but we cannot find 
that Maine really committed himself lo any suth state¬ 
ment, though he dwells mainly on the consolidating 
function of ancient codes Farther on we have a more 
substantial amendment. Sidgwirk declines to con¬ 
ceive the Roman jus gentium as formed by a process 
of deliberate selection from the customs of different 
Julian (or Mediterranean) comrnunitie.s 

" It IS clear," he says, " that the development of the 
kind of law afterwards known as jws gentium was 
entirely due lo practical needs; and we may connect it 
with the development of Roman trade." 

It Is right to point out that Maine himself, m his 
later work, did suggest a connection with market law 
The present writer is disposed to go farther, and to 
regard the incipient jus gentium as having been, in 
fact, the custom of merchants. Without some general 
customs trade could not have gone on at all, and if 
they existed it was an obvious course for thtJRoman 
jurisdiction to adopt them. Sidgwick rightly notes in 
the same chapter the theoretical divergence bVfwe^n 
jus naturae and jus gentium on the point of slavery. 

The mediaeval section is remarkably good, although 
Henry Sidgwick's particular tastes and studies did not 
lie that way. Medieevalists, as well as ordinary 
historical students, will find profitable matter in the 
treatment of Italian and German autonomy with re¬ 
gard to the general political development of Europe. 
The contrast between Continental feudalism, leading 
first to wild particularism and then to a reaction to¬ 
wards absolute monarchy, and the stronger central 
government which saved England from despotism, by 
an apparently despotic but really popular system, is not 
in itself new, but is thoroughly well brought out. 

N 
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Kntrland, nrvcrthpless, had a narrow oscapp; wp have 
bppn slow to renlisp how narrow’ It was Mr Mait¬ 
land was thr first, up briipve, in Ills Rede hHrrure two 
year!) to cl.iim boldly Tor (ho conimon hivv and its 
traditions thnr duo shiiro in olToclual rosisUmio at the 
iritK.'il I lino This point though li^^htl> louche d on 
1 )^ Sid^wiik, did not rsi-ipo him, Ins well woifj-hcd 
n nirirks on the unilv nf (hr itMiiiiion biw and of 
l*/irluim( lit (p '^12) Tlio Ivj^^inninf^ id modorn 
politual history and lonsliUit'iunal doctrine is placed 
at the pnaro of Wostph.ilia, and wo do not think a 
hoi tor dale could ho found We h.ivo some doubt on .i 
n1.1llor or detail in the no\t sta^i' HLiikslono is the 
normal n presenlritivo of the doi trine riccepiod m the 
rtif^n of (loor^o III Sidf^wuk .icquiesoes in the 
CLirnnt view of Monlosqiiiou's innueiice 011 him, but 
w< think th it Blaiksl«ne*s own |jracLu.i 1 considir.iLion 
Ilf l«oike m.i\ have inunti'd for nu>re than is 
commrHilv supposed, .md Montesquieu, whose work 
w.'is still ver\ recent w'hen Hlacksione wrote, for less 
\lthough Hl.ieksfonr was not, on the whole, an 
ori|,rln.il thinker, there is no re.ison to rissume that he 
iiiver did anv thmklnij for himself 
'rii ‘ re.ider is finallv conducted with .i sure h.'ind 
thro'i^^h the modern development nf constitutional and 
onbiiiet j;overiiinent to the prte^pei t of federalism as 
thi moit important factor in the (omin^c K^eneralion 

Fhkiikkuiv Pollock 


1 COmHlBhTWN TO CALIFOIiNIAN 
GEOLOGY 


I he Faiaeonioiof^y aud Siraiigraphy of the Marine 
Hiocene and Plei'stocene of San Pedro, California 
U3 Ralph Arnold Pp 420, 37 plates (California 
Stanford University, 1903 ) 


T his, the latest of the well-known " Contributions 
to Uiolog-y from (he Hopkins Seaside Laborator) 
of the Leinnd Stanford Junior University ” (reprinted 
from the Memoirs of the ('‘allforma Academy of 
Sciences, vol ni ), forms a dissertation presented to the 
faculty in K'eolo^y of the university for the deifrec of 
doctor of philosophy, nnd is by far the bulkiest of the 
ihirt\-oiic '* Contributions " as yet published, 

1l rnav not. perhaps, contain matter apparently olTer- 
inir such brilliant results as some of its predecessors, 
but It yields to none of them m being a most sound 
and important contribution to the knowledge of a 
scarcely touched subject Nor is it the outcome of 
some N|Mismodic cITort of the moment, for Mr. Arnold 
began the work in the winter of 1886, and has paid 
several visits each year since to the fossil-bearing beds 
of San Pedro. 

In the field work and in collecting the author had 
the assistance of his father and the further cooperation 
of numerous friends, principally of Dr. J. P. Smith, 
Dr j. C. Branner, add, in the systemotk work, of 
Hr. Wayland Vaughan and Dr. Dali. 

The depoelte investigated rest on iStied and con¬ 
torted Miocene shales, while a similar unconformity Ji 
evident Ijetween Bie Pliocenes and Pleistocenes them- 
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selves All are successively overlain by alluvial soil 
with Kitchen-middcns In thickness these beds o\ceed 
aii\ nf the same age in this country, and attain m the 
PliMstmeup to more than 1300 feet, and in the PllocenJ 
to .I bout 5of)0 feet 

In the first portion of the work the informalion vort- 
(rrning the various subdivisions is sunim.insod, nnd 
lists of the several fossil contents nre given 'I'he 

faun.il rel.Uions of the beds are of great inleresi Ihe 
fium.i of I lie Pliocene strat.i is similar to lhn( now 
living onl\ ri short distanie off-shore from San Pidro, 
hut ]iroli.ihl) in colder water ih.in is found in->hore; 
It also lontams iH 5 per cchl of spi^ies only found 
living further north, hence (he climate was probably 
j loldir on the eo.ist of C.i]iforiiia at the tiini* of dc- 
^ pi'Silion th.in it IS at the present da} 

I In the succeeding PleisU>ieiie deposits tin lower 
senes reveal by ihnr fossil-conLc nls a chang* in 
cliiii.'iLK' lundilions towards tropical, while 111 the upper 
series semi-tropu.il conditions appe.ir lo h.ive pre¬ 
vailed 

Great similarily is shown lo exist between llu later 
Tcrtiarv iind Pleistocene in.inne invrrtebr.'itc fauna of 
japan ,ind that of the wtslern coast of the Ifnitc'd 
States, though the living f.iunas are not .is closely 
related 

The second portion, or the “ dc^scnjition of species,'’ 
foims the bulk of the work, and cxcupies 27G pagiw, 
of which .ill but 12 deal with the Mollusc.i The 
excessive prepoiiderani'e of molLusran romniiis, indeed, 
IS one of the most remarkable features connected w ith 
these beds The diagnoses of the few now Anthn/cM 
are b} Mr \\a}land Vaughan, whilst to Dr. Dali the 
.author ncknawledges indcblednoss in the identification 
of some of the Mollusc.i and for superintending the 
text rel.ilmg to tliL* Pymmidelhdse, w’hich was prepared 
by Mr Paul Bartsch 

In his classifications the author has wisely followed 
well-known text-books or memoirs, and though this 
course necessarily results in the nomenclature being in 
some places not quite of the latest description, it en¬ 
ables the work to be more readily followed than if 
some fresh arrangement had been adopted One 
rectification we aro glad to note in Mr. Bnctsch's 
portion—Fleming’s name, Odostoinia, resumes its 
pride of place. 

A useful bibliography forint the third part of the 
volume, albeit unduly extended to Include works that 
might have been, rather than that were, actually 
ferred tOj and even to embrace all the papers of one 
writer because he was considerate enough to supply 
them, although a considerable number have no bearing 
whatever on the question That the G B,. Sowerbyr 
should have become mixed is not surprising, but 

Sowerby, Jamesrand De Carlsf James should have 
been avoided. 

The thirty-seven plates, twenty-ooe of Whigh Wlale 
to the fossUs, are of that high.quality which we have 
copto naturally aspect in wprks of this olass pro- 
dubed ih the UnlHd States, and he who egu^^iind 
aught to cMii at In them must indM ho ^ 

p— ■ !!)%SI'' 



January 21, 1904] 


NATITRE 


267 


PHYSIOLOGY /I VO ALCOHOI. 
Elementary Phyuology and Ily^tene By Prof Bud 
P ('ollon, M A llLalh's Modern Science Srnt^ 
pp VIII+ 317 (l^ndoii D C Hcalh and Co ) 

Price 2 .? 6d 

HIS book has obvioii«>l> bf‘en Ui suppl> 

the wants of the \merican '^rhoolchild, rind 
consequently 


h.i** not * had Latin," ririn^ 10 fnr^'cL that suih 
words h.iM' bet lime p.iil of the lanjru.i^e, and that it 
Is a drastu procedure to loin m•ln^ new .ind uncouth 
i w'ords to srive his readers the labour of .icquirinjf a 
I knowledge of the Latin plural forms This knowledf^i 
I they ou^ht already to possess ,it school before the) 

I have re.iihed the iita^e of studyinj^ phy^iioloj;'^ .uid 
1 hy^'iene, unless scliool work is beioinmK' very inviTted 
i and 1 haotii 



“ the subject of aUolioi has been treated \ir> 
Iharoufrhly and in full compliaiue with th(‘ l.iws of | 
thL various Stales " | 

"'1 hroiig'hout the hook the elTeils of .iIloIioI and | 
I iher n.inolus h.ive been discussid in close loniiei. lion 
wilil thi ,'uxouiils of the fiinclions of the body ” | 

" \ number of .lulhonlalive quotations h.ivr been 
made, so that the luijnl m.iy know th.it the st.itements [ 
m.ide .irc supported by the most Lmiiieiit aiiLliorilies l 
of the world on these subjects " 

'I he above quotations from the author's preface show ' 
that it has been a pleasun to him to comply in his ' 
hook with the law enjoininpc that all text-books of 
physiology used in Ann man Stale schools must con- 
lam ii description of the effects of .ilcohol upon the | 
body 

So thoroughly has this instruilion been earned out 
th.it it appc.irs on readinjr the book as if in manv 
cases the very brief descriptions of the physioloj^y^ of 
thi* dilTcrent tissues had been written chiefly as iiiiro- 
durtions in order to make clCrir the dire effects of 
■ikohol, which .ire subsequently di scribed in each 

There is n dt^nuni'i.ilion of alcohol m every chapter, 
and its ill effects upon every tissue in the body, from 
the bones to the brain, throuf^h the whole framut of 
th>' muscles, blood, circulation, respiration, digestion 
and excretion, are specially described in words usually 
chosen from well-knowm authors, and then, as if fecl- 
in'** that this alone were not sufficient, the author adds 
a chapter, written in ^rcat part by himself, dealing* 
entirely with alcohol and its disastrous effects upon 
th" body 

Truly this book must be appalling reading to the 
Vmcrican schoolchild whose parents may be in the 
habit of making even moderate use of alcoholic 
drinks, until time has eventually brought the con¬ 
vincing comfort that the parents do not suffer so badly 
as might have been expected from the descriptions of 
the text-book. 

It is a pity that the picture is so overdrawn, both 
for the sake of the effect upon the mind of the child 
and the valuable reformation of the parent which 
might have been effected through the child. 

It is most desirable that every adult In every country 
should know the evil results uport the system of 
over-indulgence In such a powerful drug as alcohol, 
but it is highly questionable whether any good result 
car^ follow the drawing of such lurid pictures as are 
found here for the perusal of boys and girls at school. 

The style of the book Is not beautified by the use 
M the Englf^ instead of the Latin plural, so pro- 
such monstmitles as ^leuror, ganglions, 
bftlfMsr, and pa^Olat. The author atates that 
dona IP avoid punllng the etu^t who 
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In addition to inventing new plurals, the author in 
Ills preface admits the maiiufacturL of new words, 
ag.iin on the pli'a of simplicity, and further (.Xiimplcs 
of this |)r.ictKi^ are to bn found in the text, suili ,is 
aiir-vcnt and valves on p ^2 

"I lu book contains .1 smattering of populai jihvsi- 
ologv ,md .1 verv small .imount of elementary hygiene, 
I'Ut il .ijjjieais (o the review it to be a v'olumr which 
ought s|)t'cially to .iitr.ul temprr.mce lecturers m 
search of ** matfrial ” for their disiourses 

BrNjvMiN MooHh 

I BOOK Oh hMil SPORl:^ 
hn^hsh Sport Edited by A K 1 Watson Pp ix + 
pii , illustrated (London MarmiUnii and Co , 
Ltd , iijoj ) PriLi* I2S hd net 

\ this handsome volume, illustrated by a large 
iimnber of exquisite loloured plates (many of which 
.ire jihotographs), the editor has manngtd to com| 3 ress 
into a c(mip.'irativcl\ siii.'ill si/e an interesting and 
ateurate account of all the chief English sports All 
the articles, each of which is wTitten by a recognised 
authority on his spetial hubjetl, have previously 
appeared in the Badminton Magasmci but since the 
senes was compiled with a v'lew to subsequent republi- 
cation in book form, there is not that lack of connection 
and completeness' to say nothing of overlapping— 
which IS sometimes notice.able in colU'ctions of this 
nature To particularise the names of the different 
contributors would be unnecessary on the present 
occasion, but a glance at the t.able of contents will be 
sufficient to convmct the reader that the editor h;is 
been especially fortunate in obtaining the cooperation 
of such a number of names w'cll known in the sporting 
w orld. 

To review in detail a work of this nature comes more 
within the province of journals devoted spcnally to 
field and other sports, cincf wc shall therefore, while 
commending the volume to the best attention of those 
whom it more immedi.ately concerns, content ourselves 
with a few brief references to points more or less inti¬ 
mately connected with natural hl 5 torJf| 

All lovers of British animals cannot Tail to find much 
matter of interest in the article by Viscount Ebrington 
on hunting the wild red deer in Devon and Somerset, 
of which his lordship, in his capacity as master of 
the hunt, probably knows more than any inan living. 
Those who read this article must be convinced what 
an ezcell!|iit lessoit in nature teaching is affonfed 
by the cuT^Vation of the power of minute observation 
essential on the part of all those concerned in diacovprw 
Ing the .whereabouts of the quarry. In the article on 
harriers ancient an^ modem the late Earl of 
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.SufTolk and Berkshire, reference is made to the now | 
almost forgotten fact that no later than the first half | 
-of the last century many of these hounds—and we 
presume fox-hounds also—were whole-coloured, in¬ 
stead of being of the tnpartile " hound-colour with 
which we are now familiar. Reddish was the pre¬ 
valent bnt, with a tinge of brownish-grey along the 
hack, so that the hound was very similar In colour to 
the hare of which it was m pursuit. This, of course, 
htis an important bearing on the ancestral slock from 
which our modern hounds arc derived, and tends to 
•confirm the view of Bell as to the derivation of these 
animals from a bloodhound stock 

Vs the editor admits in his preface, some objection 
might legitimately be raised to the inclusion in the 
volume of an article by Lord Delamcrc on lion-shooting 
in Hast Africa, and of another by Lord Walsingham 
-on Spanish ibex hunting, since if these arc admitted 
It is somewhat difficult to see why big game shooting 
in general was not included Taking, however, the 
facts as they are, we find some very interesting points 
in Lord Delamere’s narrative—notably the statement 
that wart-hogs, when chased by lions to the deserted 
aard-vark holes, m which they often take up their 
abode, invariably enter backwards, so as to present 
their formidable tusks to an assailant In the course 
of his account of a hunting trip to the haunts of the 
Spanish ibex, or wild goat, Lord VValsingham records 
many interesting points in connection with the fauna 
and flora of the districts trav£rsed 
With this we take leave of an attractive volume 
which ou«v-ht to occupy a handy position in the library 
of every British sportsman R. L 


OVR BOOK SHELF. I 

Theorettcal Mechanics, An Elementary Text-hook, 
Second edition. By L. M. Hoskins. Pp. xi + 456. 
(Published by the author, Stanford University, Cal., 
1903.) Price 3 dollars. 

Wa have here a very clear and lucid exposition of the 
fundamental principles of mechanics, presented always 
with incisive logic, in a simple manner, and enforoM 
.ind illustrated at frequent intervals by well selected 
examples, 

The book is divided into three parts, of which the 
first deals with statics, and includes a chapter on gravi¬ 
tation and the attraction of spherical shells. The 
second part is concerned with the dynamics of a 
particle, and part Ui, treats of the motions of aystems 
of material particles and of rigid bodies. 

The subject U treated mainly by analytical methods, 
an elementary knowledge of the calculus being 
assumed. But the vector nature of the subject is 
always kept prominently to the fore, and the vector 
significance of the various terms in the dynamical 
rauations is brought well home to the student by ample 
Illustrations and descriptions. The book opens with 
n special chapter on vectors, and vector eq^uations are 
freely employed throughout, verging sometimes on the 
use of vector products, as, for instance, when establish¬ 
ing the relations which exist amongst the various 
quantities In the case of the transformation of axes in 
the Instructive chapter on relative motion which con¬ 
cludes the volume, and which has been added linoa 
the first edition. ^ 

Attentiqn is mainly confined to ipodon of translatioft 
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in space, and to the general cabe of plane motiou, 
general motion in three dimensions being only casually 
alluded to. This seems to us a wise arrangement, as, 
in the space available, it allows the treatment to be 
very full and complete. 

The CCS., the poundal-pound, and the en¬ 
gineers* ** systems of iiiiils arc all clearly explained. 
The author, however, seems to be under some mis¬ 
apprehension as to the unit of force in the engineers’- 
system He says this varies with the locality on 
account of the variation of gravitation, but that the 
system could be made dynamical by specifying the 
locality In this country, at any rate, such specifi¬ 
cation IS made, and the engineers* bystom is thus as 
striLtly absolute as the C.G.S or the poundal-pound 
sysUMus. 

Considering the importance of harmonic motion in 
its many appIic.itions, as in electricity, in problems on 
balancing, in harmonic analysib, &c , many readers 
mould li.ive welcomed a special chfiptcr devoted to the 
subjert, including some reference to rotating vectors. 

In a treatise like the present, it would sewn highly 
desirable that a short account of the experimental 
verification of fundamental laws should be given, and 
the student be directed to carry out the experiments 
personally in the laboratory But there is little room 
for adverse criticism in this most excellent text-book, 
which is one of the best on the subject thnt has recently 
appeared, and cannot fail to give satisfaction wherever 
used. 

Atlas des Erdmagnctismus fur die Epochen ^ 1600, 
1700, 1780, i8ij2 and 11)15 By Dr. H. Fritsche, 
Dirc*ctor emeritus des K.R Observatonums in 
Peking. (Riga . Mullcrschcn Duchdruckcrei, 1903.) 
This work con&ists of a benes of charts of equal lines 
of magnetic declination, inclination, and horizontal 
force for the five epochs 1600, lycK), 1780, 1842 and 
1915, calculated by the author with the assistance of 
the Gaussian theory 

In hib introduction he discredits the accuracy of the 
charts of the epochs hitherto published by Hansteen, 
van Bemmelcn, Sabine and others as being the results 
of observation only, many of such observations being 
defective, and ihe lines drawn without the help of any 
theoretical groundwork. There is a mistake here as 
regards Sabine’s charts of the Arctic and Antarctic 
regions, as the Gaussian lines calculated for 1840 were 
largely used in their construction. Nevertheless, the 
author has spared no pains in his endeavour to replace 
what he condemns by something better, hence the pre¬ 
sent charts. 

Considering the existing knowledge of terrestrial 
magnetism as regards the secular change of the mag¬ 
netic elements, and our limited knowledge from 
observation of the conditions in the southern parts of 
the earth, the author appears to be somewhat pre¬ 
mature in providing charts of inclination and force for 
the epochs 1600 and 1700, especially when so little was 
known of either element before the early years of the 
last century. 

From the lengthened period during which the de¬ 
clination has been observed, the means exist for com¬ 
paring the theoretical results of these calculated charts 
with good normal observations. Thus at Cape Town 
’ we find for the wx>chs 184a and 1915 a difference in 
declination of — i-j and +2” respectively, and at Other 
well-known places aimilar differences. 

i^ain, these charts indicate that the north magnetic 
pole moved in a south-easterly direction nearlv 900 
miles in the 315 years since 1600, some 93 miles o(f 
these being traversed between 1842 and 1915. whereas 
otorvatlons during the latter period indicate thet tSia 
pole moved in a north-westeriy direction. The south 
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maf^netLC pole is declared to have moved about 8ou 
miles in a north-westerly direction between iboo and 
17^, then about 400 miles in a south-easterly direr- 
' lion between 1780 and 1915- 

The remarkable results thus g-iven in these charts 
can hardly be accepted until observation has done its 
work and provided a better basis of calculation than 
that at the disposal of their author 

77if IVonderful Works of God P.ir-cs from the Uook 
of Nature By J Polkinf^horn Pp jv+156, illus¬ 

trated (London . Society for Promotinjf Christian 
Knowledge, 1903 ) Price 2,s 
Tub purport of the book, it is said, is lo awaken an 
interest m the marvels of creation, and perhaps this 
might have been done without the introduction of quite 
so many " pious reflections " Be this as it may. the 
author might at least have taken care that all his state¬ 
ments were up to date, and at the same time have 
avoided the introduction of misleading illustrations. 
As an example of the former failing, we may refer to 
the statements (p 29) that sponges arc included in the 
Ccelenterata, and (p 94) th.it a few birds probably 
hibernate (vide A Newton, " Dictionary of Birds," p 
028). As regard 'I the second point, we may direct 
attention to the figure on p 29, in which the shell 
borne by a soldier-irab presents no reseiubl.ince to that 
uf any mollusc with which we are acquainted 
Although exception m.iy be t.ikrn to the mode of treat¬ 
ment, the purport of the book is disserving of all com¬ 
mendation 

Riviera Nature Notes, Second edition Pp. w + 402 
(London . Bernard Quaritch, T903,) 

This volume will be n welcome addilion to the library 
of cveiyone who is iiUcrcsled in the old-fashioned 
hobby of field natural history or its modern substitute 
of " nature-study " The first edition, which was pub¬ 
lished in 1898, was a delightful book, but it left much 
to be desired in the matter of P'lper, printing, illustra¬ 
tions, correction of misprints, and similar matters of 
general detail, In all these rcs|)ccts the present volume 
IS quite a dllTercnt book from its jircdeccssor, and 
though a few misprints still survive, it is evident that 
no pains have been spared in producing a wtII punted 
book, the illustrations in which are quite works of 
art The anonymous author sl.itcs that he is a school¬ 
master by profession, and that the book was written 
ns a recreation, and with 110 intent to produce a scipn- 
tific treatise. But those who have visited the shores 
of the Mediterranean will know that the fauna, the 
flora, and the folklore of this region possess nn in¬ 
dividuality of which no adequate impression can be 
conveyed by exact scientific dcscriphons, but of which 
a much better idea can be obtained from the descrip¬ 
tions and illustrations given by one who is evidently 
familiar with every jiTOk and corner of the district 
We cordially agree with the last words of the pre¬ 
face " But I may, perhaps, venture to plead that 
thm are many recreations even less profitable than 
writing notes upon the Natural History of the 
Riviera,’ 

The Sauare Circled. By P. O. P, Pp. 44, (Edin¬ 
burgh ; E. and S. Livingstone, 1903 ) 

Many writers have given approximate geometrical 
constructions for straight lines e<jual in length to arcs 
of drcles, and some of these are so simple that it seems 
^ pity they are so rarely seen in text-books. This 
remark in no way applies to the constructions given 
in the present bodk. Most of the figures are very in¬ 
volve and complicated, containing between thirty and 
Hmi. If the methods really did lead to an exact 
dndr" ikrt Merely an approximate construction for 
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squaring the circle, tli*. use uf ruler mid compasses 
would introduLC errors f.ir gre.^ter than those which 
W'ould arise from taking even such a rough value for 
IT as 3 1 It IS a pu> that the author before writing 
this book did not consult a m.ithcm.itic,/l friend Had 
he done so he would h.ive been told th.at bis " V-xhaped 
curve " IS a portion of n cycloid, and he would not 
have issued the book in its present form 

The Garden Dtary and Calendar of Nature With 
Gardening Directions by Rose Kingsley and Pre¬ 
face by G A B Dcwvnr, Pp x +Diary (London. 
George Allen, 1904 ) 

A lEW nature and other notes, together with direc¬ 
tions as lo the month's work in the garden, precede 
the diary for each month Every day throughout the 
year is provided with an appropriate poetical quotation 
and a space in which to record personal observations 
of nature in the garden and elsewhere Altogether a 
pleasing (ompilalion. 


LETTERS 7 0 lliK EDITOR 

[//if Kditor tlois not hold htmself responsible for opinions 
i \ prt 55 ed by /ii5 rorrc^/tondL'nlx iVnt/ier ran be underlake 
to return, or to correspond with the writers of refected 
manuscripts intended far this or niiv o//ifr part of Naturk 
No nciiLi IS taien of anonymous lomniumcations ] 

Oxford Science 

lo the ie|)Ort of a lecture recently delivered m Oxford 
(NaiLiRB, voL Ixis p 107) Prof Pc^ry appends a footnote 
in which he states that if he were to endow a professor¬ 
ship in some definite branch of science at Oxford, the 
authorities would appoint a man who never hod done, and 
who never could be expected to do, any research work, and 
whose highest ambition would be to act zealously as the 
bursar of his college' As some of the readers of this re¬ 
port might regard this statement as being literally true, it 
IS as well It should be contradicted Of the fourteen full 
suente professors at Oxford, only one i**, or ever has been, 
a college bursar In fact, nearly nil the professors are 
eminent men, who by iheir reseanh work have contributed 
in no siiinll measure to the advancement of science All 
are fellows of the Koval Society, and nearl> all have served 
o 1 Its council 

Prof Perry's statement that Oxford turns out very little 
research work of any kind is likewise unsupported by facts 
As can be seen from the " Reports of University Institu¬ 
tions " (published by the Clarendon Press), the amount of 
research work done m Oxford is inireading every year To 
take but a few instances, w'e find that, in igoa, workers in 
th" department of physiologv published eighteen original 
luemoirii, those in the department of astronomy eleven, and 
those in the department of comparative anatomy ten 
memoirs, whilst from the Hope department of zoology tw'o 
bulky volumes of collected researches have been published 
wirhm the last few months fn fact, 1 challenge Prof 
Perry to name a single professor, lecturer or demonstrator, 
in the departments of physiology, comparative anatomy, 
zoology, geoloOT, botany, physics (electricity), astronomy or 
mineralogy, who li not engaged upon research at the me- 
sent time, and who has not published original work dvnng 
the- last year or two. Again, many of the colleges are sub¬ 
sidising research by electing research fellows rather than 
fellows by examination. Of such fellows—all el«;ted within 
the last few years—It will suffice to mention the names of 
Messrs. Arthur Evans and D. G. Hogarth, whose explor¬ 
ation work in Crete is known to all, and Messrs. Grenfdl 
and Hunt, equally well known for their work in Egypt. 

The statement that Oxford hates science dott not seem 
to be borne out by the fact that, of the total yearly revenue 
of the university (as apart from tbe‘oolleges), more than 
io,flool, or a seventh part of the whole, le devoted td the 
upkeep of the acience deportmenta and the payment of 
science reatUrs and lecturert. Many of the cdUeges ore no 
less liberal in their support of science and research To 
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take a aing’le instance, Magdalen College spends more than 
joop/ a year upon science professorships, fellowships and 
scholarships, or a seventh part of its net revenue, and of 
Ih'^ last twelve fellowships it has awarded, six have been 
for research Also it keeps up a very efficient private labor- 
«itury, as, indeed, do five other lolleges in the university 

Oxford, January g H M Vernon 

1 niiNK that others may interpret the footnote us Mr 
Vernon does, and it is therefore my intention to express 
m>self more ilearly when the address i«s republished Surely 
all Oxford si lence men know what I meant to say, and if 
they must know how difficult it is to say it without 
making two or three particular references It is evident 
from other parts of my address that 1 lertninlv did not 
mean that most of the Oxford stience professors neglect 
reseanh On the contrary, 1 know that the majority of 
them perform their duties well, including duties as tu re¬ 
search, and they do this in an antipathetic atmosphere 
such ns science professors elsewhere know nothing of If 
I had the inclination to punish a scientific man and the 
jKiwer, 1 would appoint him lu an Oxford science professor¬ 
ship 

Some of the most di<:tinguishe(l workers ^\e^e listening 
to ni> address, and I know that they were not much annoyed 
when I expressed my opinion that, relativel) to the position 
and wealth of Oxford, there is ver> little being done We 
know the names of the Oxford men who are doing good 
research work in Oxford and elsewhere, and surely Mr 
^>^no^ will not sa\ that lhc\ form one-tenth of one per 
■cent of the number of Living men who have been educated 
•it Oxford But 1 am not concerned with the standard 
which he is satisfied to appl>. I was expressing what is a 
very general opinion, xnd one (hat is certainh mv own 
Also in suiing that Oxford fears and hales natural science 
1 WHS expressing .1 very genernl opinion It is ridiculed by 
Mr Vernon, but he does not Uisproto it when he tells how 
Oxford trifles with science by the establishment of what ore 
called science selinhirships iinrl fellowships and star\ed little 
laboratories 

Public opinion has been burked for many lenrs by Ihis 
giotesque fooling Add to this that the inajontv of the 
dons throw ridicule upon natural science studies and rreale 
^in atmosphere m which it is nearly as difficult for a man 
to do scientific work as it is for a mouse to liie in an 
atmosphere of carbonic acid An earnest student of natural 
sc lence swims in a sea of troubles, and the university 
niithorities in their love fur him ornament him with a mill¬ 
stone of compulsory Greek as neck ornament. Surely this M 
something worse than trifling; it Is torture. The torture 
Is not so exquisite as what is applied to natural science m 
schools which are under Oxford influence, but it serves its 
purpose John Perry 


and teachers during the last twenty years. Mjm Moeetey 
IS preparing a description and drawings of the new gill- 
plumes for Immediate publication 

January 15. E. Ray Lankbstir. 

A Theory of the Cause of Atmospheric Electricity, 

'iHB idea that the sun sends out a large amount a( 
Becquerel rays has found considerable support in the scien¬ 
tific world, and has been used to explain a number of difficul¬ 
ties connected with cositiicol physics, for example, the 
source of the sun’s ener^ and comets’ tails 'there Is still 
another old standing difficulty which it appears to be able 
to solve, VIZ. the permanent maintenance of (he electrical 
field in the lower regions of the earth's atmosphere. If we 
take for granted that the sun continually emits Becquerel 
rays consisting of positive and negative electrons, one would 
expect the following to be the consequence Some of the 
electrons which reach the earth’s atmosphere will be 
absorbed—probably mainly by the water vapour and dust in 
the lower atmosphere—but according to Rutherford’s ex¬ 
periments mure positive than negative, thus we may expect 
a greater number of negative electrons to reach the surface, 
a corresponding number of positive electrons bnng held back 
by the air. We at once see a lause for the positive charge 
of the air and the corresponding negative charge on the 
surface. If there were no " dissipation ” the result would 
be a continual charging up of the atmosphere or an ever 
Increasing potential gradient above the earth’s surface; but 
there Is dissipation, and it coiinlerbalanies the tendency of 
the electrical field to increase If we had a constant dissi¬ 
pation the result would be n maximum potential gradient 
in the daytime and a iiiinimum in the night, for we must 
assurno that more elec irons reach the atmosphere in the 
day than in the night But we know from Rlstcr and 
Geitel's measurements that the di*isipuliun reaches u maxi¬ 
mum at midday, this will tend to reduce the maximum of 
potential gradient which would otherwise be reached about 
that time This oonsidrratiun agrees entirely with the fact, 
for Exner has described the daily variation of the potential 
gradient as ” a simple daily period, distorted by a midday 
depression ” With the fairly constant dailv period of the 
entrance of electrons into the atmosphere, the mom deter¬ 
mining factor of the potential gradient will be the xfiiai- 
pation, thus wc find a maximum potential gradient in the 
winter with a corresponding minimum dissipation The 
relation between potential gradient and dissipation has been 
thoroughly investigated by EUter and Gpitel, and they have 
found experimentally that that which (ends to reduce 
the dissipation tends to increase the potential gradient," 
which la just what one would nrpect from the theory This 
theory appears to me to be able to account for a great many 
more of the problems of atmospheric electricityr but the 
above will show the general idea Grorob Simp.son 


An Undescribed Rudimentary Qlll-plume in the Cray- 
llah 

1 SHOULD be glad if you would allow me to place on 
record the discovery, by Miss Margery Moeeley (daughter of 
my old friend, the late Prof H. N. Moseley, of Oxford), in 
specimens of the common cray-Ash (dsfocuj /fuviafiJir), of 
a pair of minute gill-plumes (right and left), belonging 
nprarently to the somite of the first pair of maxllllp^es 
Miss hfoiBley discovered these new minute gill-plumex, in¬ 
dependently , In the riHime of discretion of a senes of 
^^^^pes" in the department of comparative anatomy at 
Oxford’ Finding no description of them in the tr.xt-bi^s, 
and that they were not recognised or admitted by the 
authorities, she sent her notes and drawings on the subject 
to me. The discxwery has been confirmed at nu request by 
Dr. Caiman, who is engaged m work on the ('rustacca at 
the Natural History Muaeum, and he expresaes his aalcHifah- 
ment (in a letter to me) that no Important and (when once 
nrt^) BO obvious an organ can have been overlooked by 
the many students who have carefully examined the cray¬ 
fish since Huxley mode It one of his "types," and pub¬ 
lished ^is researches on the gills of the astacold Crustacea. 

discovery is interesting, not only os a fact in the 
nwrpliologv of Crustacea, but as being a novel^ In a sub- 
jeer treked with special attention by so skilled in observer 
as Huxley, and minutely examined By thousands of students 
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Projeclioa of Imltaiion Bplnthanscops AppearaDCo, 

With reference to -Sir Oliver Lodge’s lei ter in Nature of 
last week (p. a47), might I venture to say that 1 exhibited 
to a large audience the nature of the effect seen in a 
spintharisrope In a lecture which 1 gave on radio-activity 
at the Cavendish Laboratory last term ? My plan is oome- 
what rimilar to that suggeeted by one of Sir Oliver Lodge’s 
sons, and consists of two black discs rotating In opposite 
I directions in a mechanical Hlide. The discs nave a large 
number of transparent spots, so that whenever two of these 
coincide a flush Jn produced bn the screen. The nesul^nt 
effect IS the same as that seen in the spinthariscope. The 
.coincidencea ran be Eirranged so as to be most numerous 
near the centre. Jl B. B. 


The Pinlnishlng Bfse of the N«w Bil^op*b 
ereand the Sno. ^ 

In addition to tha notes reeshfty given In Nanmi by Prof> 
^Forel, Mr. Roich and Mr. Boemouss concerning the oMr 
Bishop's Ring, 1 should like to direct ntcentkw te' the 
steadily dlminmlDg else of cMa ring. 

iivB. 

cf iMi mUtih riAg In the mnqMr of tm mt mm. 
the sun, but on Etotember ai R stoa eniy 40^ fiote III* ago* v 
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The first meAsurpments made by me were on January 9, 
1903, when 1 found the faint reddish nn^ extending from 
bjBtwden 2^ and 30° to about 40^ from the sun, the mean 
distance beinff about 33° On January ao several measure¬ 
ments made with an altazimuth instrument gave thp 
mean distance of the middle of the red ring as 30** (see 
Sciene€t N.S-, vol xvil p. 15U, January 33, 1903) On 
February 34, measured by an altazimuth instrument, the 
reddish glow extended from 26° to 31° from the sun, the 
mean bring about 39^. On May 13 the average distance 
of the middle of the ring was by measurement roughly 
"about 30**. On June 26 It was found to be about 20*’ from 
the sun. All these measurements were made at Blue Hill 
between 10 a.m and a p m , and the distance was measured 
from the sun vertically upward to the ring. 

On September i Mr. Uotch, when on the summit of 
Mont Blanc, measured the distance of the ring from the 
sun, and found it to be between ao** and 35°, which would 
give a mean distance of about 33° (Nature, vol Ixviii p 
6 * 3 )- 

On October 14 1 again measured it at Blue Hill with a 
sextant, and found it extended out to 3 h°, which would 
give a mean distance of about 33° A recent measurement 
by me on Oerember 2H with un altazimuth instrument 
showed that it extended from about 16° to 24° from the 
sun, giving a mean distance of 20° 

Putting these measureiTients logelher, the following 
results are obtained — 

igcn 19113 

AuH' Dec. Jui. Feb Mny Juna Sepi On Dec. 

70' 40" 33’ 29" 30 afi" 33' aj' ao" 

These results sliow a very rapid dw rease in si/e at first, 
followed by a diminishing rate of decrease 

When I began my measurements l had not seen the letter 
of Mr. Backhouse, and did not see it unlil about a month, 
ago I anticipated that the ring would grow larger with 
Lime, reaaomng that if the ring was a diffraction pheno¬ 
menon, due to volcanic dust, the larger particles of dust 
would fall first to earth, leaving the smaller particles, and 
theoretically this ought to increase the size of the ring 1 
have been surprised to see the ring grow smaller Perhaps' 
It IB because the whole of the partiilcs causing it are getting 
nearer to the ground. Inside the very faint reddish ring 
described above, is a whitish glare which is visible to every¬ 
one, but I find that many people are unable to distinguish 
the rcildiBh ring, which is very faint, and only distinguish¬ 
able by anyone on the clearest days, and is most distinct 
when the sun itself is hidden by a cloud. 

Hen BY Hemi Clayton 
Hyde Park, Mass , December 30, 1903 


Subjective Imagei 

Will you kindly allow me to submit the following case 
for the consideration of your readers? I was reading a 
book one day In the open air, and the full light of a strong 
sun was ahlnlng on the printed page. After reading for 
about half an hour, 1 went over to o fountain, a few yards 
distant. In the shade of some trees On a white marble 
slab attached to the fountain, there was an Inscription, which' 
I knew to be In jet black letters. To my surprise, the letter^ 
now appeared to my eye a rich emerald green. So brilliant 
and persistent was this green that 1 tmnight, for a tilne,' 
that the colour had been really changed. After a few 
minutea, however, the green hue slowly faded away, and 
the lettera appeared black as before. j 

The explanation that occurs to me for the moment Is that 
the Impression mode on the retina by the different colonro 
present In white light, lasts longer tor some colours than 
for odien,. and that It lasts longedt tpr the green. Thus 
the retina having been exposed for a considerable time to 
‘ an InCdnn White light, retained the Impression of ^een; 

' after the Impressions made by the other colours had fadidi 
avoy^ and accordingly those portions of Che retina on which 
ibe Image of the black letters fell would still produce the 
aeneatloa of green, while that sensatfon would be practically, 
effaced for the remainder of the retina by the strong whiM 
the marble slab, ft enmld be Interesting, I think,, 
aqj a your readers could give evidence of a ilm[jar 
Or o^er apy bettei; explanaclDn of the pheno- 
OshALD MOILOT, 

Green, DdbllA. 
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National Science Scholarehlpe. 

As a former student of thn Royal College of Science and 
School of Mines, London, S,W , I wat muih struck by the 
hard working, atudious demeanour of ihr n.ilional scholars. 

I came inlo contact with at this extclU lU instiUUiun, and it 
seems to me that they are deserving of h better fate than 
being Lompelled to exist in London and to hnd mam college 
necessaries out of 255 per week, whiih 1 under*)i.ind is only 
paid them during term timo (p 337). 1 am proud to 

be able to number several of these fine fellow & among my 
intimate friends, whose mental calibre makes their com¬ 
panionship an acquisition , the miserable pittame doled out 
would seem hardly likely to attract such nialenal, and seems 
to me only calculated, in many cases, to inish the element 
it professes to foster, and to turn out drudges for the general 
u^e and convenience of others possessing healthier dlgesCiona 
and A more extended knowledge of the world in general 

111 this age of educational raving, when, apparently, it 
IS assumed that the expenditure of large sums of money on 
thi' ereiUon of colossal buildings is the surenl way of build¬ 
ing Loiossal minds, it makes ont hesitate and wonder what 
cxiucaiioii of any kind means 

Surely the object of scholarships should be tuo-fuld, or 
morn than two-fold, to make ineij, as well as iiini of jricnrc. 
and to eduiatp in aicuracy and truthfulness, and manliness, 
also, and nut to make mental and physical wreiks by 
Ignoring earthly needs, yet the latter must result in many 
cases from sin h falsp econoini Father the schoUirships. 
should be made sound in every way or tluv should be 
abolished , the country would at any rale gain bv a reason¬ 
able number of herillhy minded citizens, which no nation 
inn afford lo despite m the race of life .is it goes on 
to-day 

I think your suggestion of suitable halls and corporate life 
a good one, it is a need of the Royal College of Science, it 
IS in fact, a need of all large colleges and universities draw¬ 
ing students from the various quarters of the Empire The 
system of halls for a college should, in my opinion, be in 
miniature representative of the lOlleges of Cambridge anti 
Oxford, a system which has probably assisted in maintain¬ 
ing the pre-emirtence of these universities more then orir 
is at first sight prepared to admit Each unit belonging 
to the mother institution striving to obtain good men and 
fostering them bv every encouragement to work fur the 
hall thev represent, let each hall nave Its cherished list of 
names of prizemen, and thus convert what, in a simple 
cxiilege not possessing such units, heix>iiies a system of pace¬ 
making into a healthy, manly, and spurismanlike com¬ 
petition, in which the honour of the half is at stake equally 
with that of the individual, where each will do his best^ 
work and be free from that tendency on the part of many 
high minded individuals to condemn themselves for enter¬ 
ing into direct competition with less healthy, less capable 
men who neverthelesH possess qualifications which make 
them respected by all to whom they ore known, fer the- 
honour of the hall is a thing apart from self. Suth a system 
would, I believe, tend to advance greatly the beloved Insti¬ 
tution Which many others and myself regard as Alma Mater. 

Bedford, January 14, W II. Pretty. 


Tha TraaRvaal Tachnical Instlluia. 

In view of various unauthorised stntementi which havo 
appeared from time to time in the public Press, ihe council 
of the Transvaal lechnical Institute will bn obliged if you 
will give publicity to the following particulars regacdlilg 
the arrangements which have been made to meet 4hc nseda 
of this community and of South Africa generallr' In rMpect 
of technical education. # 

Tha classes for nilning students which for seven years 
past have been, held at Kimberlev are being crsnsferrH lo 
Johaiinesburg, and it is expected that wme forty students 
will be id residence here fit the beginning of next academic 
year (February) 

To provide lecture rooms and laboratories for these 
studenu, the council of the Institute has taken over (rpm 
GovaniinenC the lease of the Soys' High Sbhool In Keric 
Street, while a row of houses In Highficid Terrace will be 
fuNilshed for boarding accommodation. ^ 

Tbe council aided by a committee^at home, Is making 
the neoesaaiy appointments to Ihe teaching staff. Alfeady 
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Prof Hele Shaw, of Liverpool, has been appointed senior 
professor, and he will be in charg'e of the department of 
mechanical and electrical engineering, with Prof Orr, late 
of Kimberley, as assistant professor. The chair of mining 
engineering and the assistantship in that department have 
not yet been filled, but arrangements will soon be completed 
for the due carrying on of this department 
The courses at present provided by I hr Transvaal 
Technical Institute are those of the third and fourth years 
of the Cape mining curriculum arranged by the University 
of the Cape of Good Hope, but the council has under con¬ 
sideration the development of the Institute, so as not only 
to give a complete four years' mining course, but also to 
provide courses in oiher departments of engineering and 
rechnical education generally, and to provide post-graduate 
courses for mining engineers 
Evening classes in subjects bearing on certain trades and 
industries are already being earned on in Pretoria and m 
Johannesburg, and the council is preparing a scheme of 
technical instruction for mines employees others which 
involves the early opening of evening and day classes along 
Che line of Reef, and eventually in other parts of the 
Transvaal 

The council of the Institute has also under consideration 
the wider proposals recommended by the Commission on 
Technical Education, and it Is intepd^ that no undue delay 
shall intervene in the carrying out of these, 

John Robinson (Secretary) 
Transvaal Technical Institute, Secretary’s Office, 
Johannesburg, December 33, 1903. 


The Quadrantld Meteor Shower of 1904. 

The evenings of January a and 3 were clear here, but 
the moon being full and near perigee, rendered invisible m 
the north-eastern sky all stars less bright than second 
magnitude A brief watch before midnight on January a 
indicated a total absence of meteors, and it was not thought 
advisable to prolong observations on this night, as it had 
been previously determined by the writer that it was on the 
following night that the Quadrantld maximum would 
occur. 

The calculated time of this maximum was January 3, 
i8h. G.M T. On the same night there was an earlier, and 
what had been supposed would be a much weaker, maxi¬ 
mum at I3h. Observations were therefore commenced here 
shortly after midnight, and it very soon became apparent 
that, notwithstanding the strong moonlight, shooting stars 
were unusually numerous. Between lah. 5m. and i3h 
(Dublin time) there were observed 17 meteors, of which 8 
■Were as bright, or brighter, than first magnitude stars. 
They made their appearance at very oonaldcrable distances 
from the Quadrantld radiant, and, owing to the very limited 
number of fixed stars visible in that quarter of the sky, it 
was Impossible to record the meteor-paths with accuracy, 
but several of the latter indicated a divergence from the 
region of Bootes, there being at the same time another 
probable centra emanation near the tail stars of Ursa 
M^or, 

The advent of clouds from the south-east rendered observ¬ 
ations impracticable or fruitless between I3h. and i4h. 15m., 
but during the first quarter of an hour succeeding this In¬ 
terruption 4 more meteors were seen, of which a were of 
fiftt and the rest of second stellar magnitude. The early 
maximum of the night was now evidently dedining, as In 
Che next half hour but 3 shooting stars were visible, the 
two brightest ol these being only of second magnitude! 
Tl|« two hours’ interval between ish. and lyh, was remark¬ 
able for its meteoric paucity, only i bright meteor equal 
ID Mond magnitude having been observed during this 
period at ish, 30m., though the sky was very clear; and 
the watch would very probably have been abandoned after 
i5h. but for the maalmuni expected aome hours later. This 
anticipation of a recrudesosnee of the phenomenon was fully 
realist, for between lyh. and lyh. 30m, 10 meteors were 
observed (half of them of first magnitude), although two- 
chlrdi of the eastern dey had by this time beoome covered 
with light clouds. The meteors radiated In all directions 
from a rsgion very evidently situated in the north of Bobtes. 
In the next ten mlnutee a more Quadrantidr were observed, 
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although the clouded area had by this time increased to five- 
sixths Observations were discontinued at lyh. 40m. The 
mercors had a fairly rapid motion, and were lightly red hi 
colour Their paths ranged from 10° to ao” in length. The 
excessive moonlight must have detracted considerably from 
the splendour of the present display, but, even as It was, the 
meteoric rate during the shower's activity was much hiaher 
on the night of January 3 than on the corresponding night 
in 1903 

Dublin, January 13 John R. Henxy, 

— 

M. Blondlot’s H-Ray Experiments 

It would be interesting to know whether anyone hae 
succeeded in confirming the above, as described in your 
columns and elsewhere. 

Personally, 1 have repeated most of M Blondlot's experi¬ 
ments, but I have not been able to discern the slightest 
trace of any of the remarkable phenomena that he desenbes. 
This IS also the case with Mr J. C M Stanton and Mr 
R C Pierce, who have .issistcd me in the investigations 

In order to get away from personal physiological Idiosyn¬ 
crasies we have also applied delicate photographic methods 
of observation, but without result, and as a general con¬ 
clusion 1 am inclined to think that M Blondlot's observ¬ 
ations must be due, not to physical, but to physiological 
processes, and further, that these are not operative in the 
case of alt persons. 

Perhaps Others may have tried the experiments and may 
have met with greater success 

A A CAMCRKLI. SWINTON 

66 Victoria Street, London, S W , January 19. 


I Phoaphoreacence of Photographic Platea. 

Some time ago when developing an X-ray photograph 1 
observed the effect noticed by your correspondent in your 
last issue Very little of the silver salt had been affected, 
ani the plate, after development, when put into alum solu¬ 
tion lit up as desinbed I have often watched for the SBrne 
effect since with ordinary negatives; sometimes there Is 
phosphorescence, nmetimes not. Apparently a fairly long 
development with the pyro soda is necessary. Not only the 
plate Itself, but the used developer will give the pho^hor- 
escence with alum solution. Dilute sulphuric acid may he 
used Instead of the alum. Quinine sulphate or h^rb- 
chloride docs not light up when the used developer Is added, 
but will do so if a few drops of sulphuric acid are sub¬ 
sequently Introduced, Printing out paper may sometimes 
be successfully used Instead of the plate, or the experi¬ 
ment may be still more easily made by mixing potassium 
bromide and silver nitrate solutions In dim goMlght, 
canting, and shaking up the resulting silver bromme with 
pyro soda. A red liquid results which gives the lighting 
up effect when poured Into aluin solution 'or dilute sulphuric 
acid. H. J. Edwards. 

Heaton, Newcastle-on-Tyne, January 16, 


BlRD-UFl^ /N WALES.' 


A LTHOUGH the writii^s of Messrs. Murray 
Mathew, Cambridge Phillips and othefs hafva 
made us more familiar with the avifauna of souCham 
Wales than we are with that of some other parts of 
that country, Mr. Walpole^Dond's description of the 
blrd-Ufe of a part of the district Is not any the lata 
welcome and instructive. For he enters very fully 
into the nesting habits and comparative abundance or 
scardty of the birds in a way that Is only possible to 
a good climber, Indifferent to weather, wno is able to 
devote every day wholly to the pursuit of ble fevonrtn 
study. The wild Wales of this book seeviii to UOt bi 
the main, in part of the county of Brecon, although 
Peml^rokeahlre and other diatricts ara touched upofi. 
Incidentally, Bucks, Kent, and Hamprfilre irit 
mentioned. 


1 »Blid Ub to Wild By J A. Wolpob-Baiia. iMiMd 

Hth pMogmphi byOUrw 0 Plln. Pp. (Lobd*:TT^Smi’ 

Uairln, 1901.) PHca fw. Of 
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Wild Wales is sull, happily, a stronghold of the 
buzzard and the raven, both of which are still fairly 
common there (the author seems to have had the luck 
to see no less than three buzzards' nests with eggs in 
one day), and enjoy a certain amount of protection 
or at least-toleration, while the sight of a fork-tailed 
kite even may still gladden the eye of the bird lover, 
and we read of six seen in the air together! The 
management of the attempt to protect the kite in 
Wales, in support of which some members of the 
■British Ornithologists' Union (which should not be 
called the " British Ornithological Society ") have sub¬ 
scribed liberally, whs in 1903 placed in the author's 
hands Accordingly, a valuable chapter gives us an 
account of a nesting haunt of the kite in that year 
But the birds seem to have had bad luck, despite the 
watchful care of the author, In the nest he found the 
kite addled one egg and cracked the other acci¬ 
dentally A visit to Tenby in the breeding season 



rio. Ent la CiU'i OM NsL (Fm " Slid Ufa la WIU 

WolM.") 


auppliee material for an account of the oidlnary sea- 
fowl to be found breeding just then. The little wader 
wKich remained unidentified was probably an immature 
tiuraiione, for many non-bfeeding indi^duals of this 
•p^e« the summer on the coast of Wales. The 
explanation of the light coloured shag seen on May 
Is, perhM, that these birda ^ot attain adult 
diteo? in thw first wri and this was immature. ^ 
Other diapters cieal with the birds to be seen ^ in 
the hills ” and along the rivert with well-known 
feathered outKaws and some of the rarer birds of Wales 
put the buzzard and the raven ore the favourites of 
jEhe author (whO| indeed, devotes a whole chapter to 
ttor), and his personal observations on the breed- 
sbha of these two epecies would alone make this 
$t book ft valuable addition to the literature of 
^ ' Ajk The faet^of the peregrine breeding in 
ra Is here recorded for the first dme, andT die 
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author was lucky enough lo find a merlin's nest, the 
second only recorded in that district Additional 
interest attaches to this nest from the fact that the 
birds had taken possession of an old crow's nest in a 
tree, a most unusual thing in this country, where the 
merlin usually deposits its eggs on the ground or on a 
ledge of rock About half the volume is occupied by 
an account of the author’s bird-nesting and general 
ornithological observations on the birds of his own 
neighbourhood the form of a diary) from March 
to July, 1902. From these interesting pages wc can 
gain a very good idea of the avifauna of the district, 
in which, by the way, the very local woodlark is to 
be found breeding. 

The author includes a chapter of rough notes on 
climbing, collecting, &c., with an appeal to landowners- 
to preserve our rarer birds. May we venture to supple¬ 
ment this with a hope that he will set no more trapa 
for marten-cats? For the marten is every bit as. 
interesting a member of our native fauna as the 
buzzard or the peregrine, and it is getting very, very 
rare. The author, when writing ab^t egg collectings 
states that the dealer is the worst offender in this re¬ 
spect, " for he stops at nothing, and will take as manji' 
clutches of a good thing as he can find.” This, we 
fear, is quite as true of some collectors, and we must 
protest against the inference that the collector in 
general is one bit less to blame than the dealer The 
collector stands in the place of ” receiver,” and! 
whether or not it is true that the thief would not exist 
without the receiver, it is certainly true that the dealer 
would not exist without the collector. 

As to the unsafety of ” generalising ” in observ¬ 
ations all will agree. It is, perhaps, unsafe to 
generalise on such a subject as whether or no the 
curlew "seldom, if ever,'^ lajrs less than four egp. 
For in the case of ground-buildinp^ birds, especially^ 
the question whether a crow has visited the nest always 
comes in; but we have twine found three incubated 
eggs in a curlew's nest. If the missel thrush has 
usually ceased to sing in South Wales by April 15, its 
habit is very different in some other parts oi Wales, 
where it may be heard well on into May. Jn Oxford¬ 
shire we have heard it in June. It may be pointed out 
with reference to the distribution of the garden warbler 
(p 211) that it is common in Menonethshire, and not 
uncommon in parts of Carnarvonshire. 

These charming pages ore all the more refreshing 
reading because the author is evidently more accus¬ 
tomed to scalinf? crags and climbing "stiff ” trees 
than to the making ch books. All the same, a little* 
more method in the arrangement would have 
husbanded space by avoiding repetition. For instance, 
the events of some March da)^ detailed in the third 
chapter are repeated, with Slight verbal vaiiacionK, in 
the fifth, and in another^place we notice that a note 
descriptive of bird-life recurs. The author thinkv 
waternen a better name than moorhen, " as one 
would no more expect to find one on a moor 
than a grouse in the river.” But it may be pointed 
out that ” moor ” is an old English name for a wet 
meadow, and a “ moorish ” place is a wet pJacr, so 
that moorhen was an appropriate English name for the* 
bird Jong before Eng-li^ people had so much M heard 
of grouse moors. 

The work is profusely Illustrated with photographs 
of nests and bird haunts by Mr. O. G. Pike, the excel- 
iMce of whose work is too well known to need further 
comment But we may direct attention especiatly 

to the clearness of the details of the sparrow-hawk’s 
neat, the wool in the lining of the raven's nest, and 
the beautiful roundndss of the pheasant's eggi. ‘ We> 
do not remember to have seen a photograph of a wood¬ 
lark's nest previousiv. O. V. .\FtiN. 
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EAKrtl.MOVtMKNTS IN THE BAY OF 

NAPLES * 

I N spite of the prolonj^ril discussionb on the question 
or chapfites in the relative level of land and sea 
m connection with the Temple of Serapis* at Pomioli, 
yel much remained unknown with respect to the move^ 
ments of the Italian toast which iL was surmised must 
have taken pl.ice since Koinaii liniesi An exclusive 
atudy of the columns of this building is jnsuflicient to 
indicati' the Roman sea-level relative to the land, for 
nithouf'h the lowest portion of the columns, now below 
sea-level, was obviously above it, we cannot determine 
to what extent. Neither can we conjecture the size of 
the area affected by the movements, indeed, by the 
undue prominence which has been almost universally 
accorded to the Serapis phenomena in j^colo^rical 
treatises, many aullioriiies, amonit; whom was Prof 
Suess, were led to the conclusion that the phenomena 
were strictly local and almost confined to the Rays of 


conjecture, as to the movement of the land spreading 
o\er a mure considerable area than had been supposed 
at first. 

At many points on the coast (Fig 1), and especially 
in the limestone clifTs of Capri, the observer may note 
a clearly marked line of grooves and holes at a height 
varying’ fnim 2) feet to 12 feet above the present sea- 
le\cl This line, w*hich presents the same appearance 
as one which traverses the rock fare along the present 
water-line, is undoubtedly due to the same cause, 
namely, the eroding action of the surface of the sea. 
The upper marks of erosion lorrcspond in height with 
the highest Lithodornus borings in the columns of the 
Temple of Serapis, thus showing that the entire Bay 
of Naples took part 111 the movement of the subsidence 
and subsequent elevation of the temple, and, as 
evidence of the same sort is to be found forty miles 
north at Gxta, and probably on the promonton of 
Mt Circello as well, if atmospheric weathering has 
not ob life rated the traces of marine erosion, the same 
alteration of land-level must have 



Fiu I —The Upper Groove of Eroilon on Tuh Clifh ofNIilde, 

JVp/r /At iiiffrrmcf iks iwstmrm ^ ikt imr/ate Af/oitf ihw er^Mivn which hoM kin 

prrteivfd by snbmcrgimf^ and that oMv, which hat httn wenihtrtd. 


alTccted a large extent of the Mediter¬ 
ranean sea-board. 

The changes of level have been 
deemed by some to be due to periodic 
changes in the level of the ocean. 
We are unable to accept this view, 
for WG should expect the oscillations 
of the water-level to be of .1 regular 
and tide-Jike nature, as Niccolini, 
the eminent exponent of the theory, 
must himself have imagined, for the 
curve illustrative of his theory of 
marine phases is essentially a tidal 
curve, but the marks of erosion 
indicate spasmodic movements, 
changes of level during relatively 
short periods alternating with pro¬ 
longed periods of rest. Another 
point against the theory of the 
change of sea-level is that the line 
of erosion, though continuous, varies 
in height; for instance, at the east 
end of Capri it Is 10 feet higher than 
at the west, and smaller variations 
have been noted elsewhere. These 
facts are more reasonably accounted 
for by a theory of change of land- 
level, rendering inequalities in the 
oscillatory movement natural, than 
by a theory involving changes in the 
level of the sea. 


Bala and Fo^zuoli, in short, to the country immediately 
surrounding Moilte Nuovo. 

It was with the object of collecting facts for the 
elucidation of these points, that we undertook the work 
of surveying and describing the Iiltle-known remains 
of Homan constructions which are so numerous around 
the Bay of Naples. Some of them are still standing 
on the present watei^Iine. while some arc awash and 
some deep beneath the Surface and from localities 
furthest from Monte Nuovo, wc obtained evidence 
of earth-movements not less great than from 
lot nhties nearer the mountain ; thereby confirming our 

I TIm bon ■ammirlMd an On iha__ 

Obimtfni nen Rdi^n Htqpunmvnti of ibe Chnniift of ibo Luid*lavol of 
ihfl PhlofrdBnn Ftnldi CinynaAicai Ociobtf, tpGo}, 

En^-movoiiMiiu lo fbo Dbj of Nnplm " {iUtjr^kai /antiaL Aufutf 
and Sepumbir. 191^ ‘'Thn Sobmnsad GiA nnd Romnn ForMbom 
nnarNnblM" (Awtaaotiagimt vol, IviU. pp. i-Aa, flg« i-ig, pUlM alv-IL, 
ipojjL A fiw cop|« of ib« two IniC punn, raprlmed wun cornciloM, 
Juivo boon luufd ondn Ibn tlili " Ccminbutlaiu to ihn Smdy of Bnith 
Mawnonti 

%hfaaeiium. of iMrlnl>plMl, would bn n non ftinl n ct ! 
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Interesting as it is to search for 
the traces of her handiwork that nature leaves in her 
own domain of rocks and cliffs, yet we confess to an 
interest not less keen in seeking out those she has 
left on the handiwork of man, on the remains of the 
Roman buildings by the sea. Massive piles of 
masonry and concrete, once part of some noble builds 
ing, have been roughened by the never ceasing on¬ 
slaught of the waves to the semblance of the brown 
rocks upon which they stand; and it is only possible 
to distinguish between the natural and the artificial on 
calm days, when they can be seen through the clear 
water. 

It is the accumulated evidence furnished by these 
water-worn ruins that gives so strong a confirmation 
of our theory that, notwithstanding thb osclllatoiy 
landpmovement indicated by the upper lerosion line 
before mentioned, the present land-level is far below 
the Roman Jand-level^now far we cannot ekactTy say,^ 
but we believe that the approximatp figure of if feci' 
will not be found to be very wide of the mark^ 
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P^Hjmntax island. 








The (-vidence is of the most diverse description; 
masbcs of concrete or of Roman brick\hork may be 
seen under water, so disposed that 
Ch^< jshow the ground-plans of the 
buildings they once supported, 
stairujvh with steps several feet 
below water are rut in the rock of 
caves, the walls of which still show 
traces of a stucco covering even 
where the\ are submerged; n drain 
which runs several feet below the 
surface, in a sca-side palace of 
Tlberlub; artificial tunnels or cuni- 
Lult 1‘nrirely submerged, these are 
but few among many other facts 
which have been a puzzle to anli- 
C|uanan«>. and can be accounted for 
by the Iheory that the Roman land- 
level was about 17 feet higher than 
the present, 

Bj the same theory w'c cun ex¬ 
plain why the malarious Lago 
d’Agn.ino was not mentioned b\ 

Roman writers, for it would nut 
have been in existence with the 
land ai the higher level; the pre¬ 
sent unhealthiness of the low-lying 
plain of Pxstum, once the site of 
a flourishing Greek colony, is also 
explained; then the Pool of D.iix, 
mentioned bv classical writers, and 
an island off Dicxarchia, described 
by Pausanias (Fig. 2), that have 
apparently vanished, wc find by 
this theory to have been earned 
down by the land as it sank so that 
they arc now covered by the sea, 
and finally the Roman fresco re¬ 
presenting the famous breakwater 
of Puteoli Harbour (Fig, 2), which 
shows us the arches that join the 
piers or ptlae, with the springing 
of the arches well above the water, 
is of the breakwater as the 
Romans saw it; nowadays the 
springing of the arches is sub¬ 
merged (Fig. 3). 

These researches have thrown a 
new light on a point of controversy 
among scholars, namely, the ques¬ 
tion as to the exact site of the 
ancient Greek colony of Palapolis, the mother- 
toatn of Neapolls, the present Naples, This 
ancient town was supposed by sorrm authorities 
lo have stobd where Naples now is, by others 
to have been further inland towards A versa. Follow¬ 
ing up our hypothesis that the shore was higher 
by nearly ly feci than it Is now, there would be u 
stretch of land extending nearly half a mile out to 
sen lit the base of the cliffs of the promontory 
of Ifosilipb; it is here, Where the ruins now under 
waiter attest to the existence of nupierous buildings 
Iflrotipeid round the G^iola rocks, that we would 
pkifC^' Pahmiia. Closo by under the Ice of th^ 
soEtendlNl foreshore we dIsoDvered the defensive 
Works of an ancient harbour, and we found many 
traces of an ancient coast roadf also submergixf, 
which ran along the foot of the cliffs and by tunneU 
Some of the little headlands cm the eastern 
of Posilipo (Fig. 4). This road Mve an 
'Speans of communication with the neighbouring 
iidik and the many proofs we have found 
^exIsteticA, na wait aa the geographical situ- 
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nlion of the southern extremity of Posilipo, which 
pre-eminentiv adapted to the conditions of 
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FiC. 2 —The Ureekweler of Puleoli, efter e RomAn Picture 






Fig. 3 —Tha BraeliWAler orPaieoli, eflier in elsblnnih dMiiury drAwInf 
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THE ELASTIC LIMIT OF METAI^. 

^OMMON SENSE, as Lebasteur has remarked, pr&- 
^ vents us from denying the existence of a limit of 
elasticity in metals. It is true that the smallest load 
on a test-piece will cause a slight permanent set. 
Nevertheless, such structures as iron railway bridges 
retain their shape, and if a piece of metal is subjected 
to a small stress many times in succession, recovery 
after each application becomes almost perfect. What, 
then, is the elastic limit? The Commission des 
Mdthodes d'Essal of 1894 announced that it is necessary 
to recognise three such limits .— 

(1) The theoretical limit of elasticity or the maximum 
stress which does not produce a permanent strain (of 
more than a certain small amount). 

(2) The proportional limit of elasticity, within which 
the strain is proportional to the stress. 

(3) The apparent limit of plasticity, corresponding to 
the " breahing-dowrt ” point Of ductile metals. Above 
this point, perceptible increases in deformation occur 
Without a perceptible change of load 

With regacd to these limits, M. Frimont points out, 
in a carefully reasoned ardcle contributed to the 
September number of the BuUetm de la Soci^td 
d Encouragement pour Tlndustrie nationale, that no 
one can say what is the exact difference between the 
first two, and that there are theoretical grounds for 
supposing that they ought to coincide. Moreover, the 
proportionality of deformation has been called in 
question, slight irregularities having been detected 
when the measurements were made with the greatest 
care. 


These matters, however, do not greatly interest the 
practiral man. It is not usual for the elastic limit of 
a consignment of steel to be tested, although It is fre¬ 
quently mentioned in specifications. As a general 
rule the breaking load only is measured, and it is 
assumed that the elastic limit Is a definite constant 
mction of this. In view, however, of the tendency 
of engincCTs avail themselves more fully of the 
elastic limit, it is becoming more important to deter¬ 
mine that limit exactly. In fact, if the elastic limit 
wert known'With a grreater de^ of exactness, it 
might be possible to practise economy by using a 
*^1?! safety than is necessary at present, 

Holdtne these views, M Fremont sec himself the 
task of dUcOT^iijr whether there ia a real ilinit of 
elasticity, and if the anomalies mentioned above could 
be explained. Cailinff to mind the dictum of seventy 

55*^ y?®” ■ metal had passed its elastic 

limit If It had undCT^ne a chanffe of texture under 
to examine how far the micro, 
scopic structure of metals was altered by the first 
pemanent strain. 

alS bodiea with well.marked breahinw. 

ShfSISi. “ maffnification of 50 

? the grains, without exception, an 

elastic 

homoMrteous. and if 
of deS!«!lJAi!ri“*i^ pemanenlly deformed, the line 
defined on a polished surface 
W^Ia becoming dull, the change being 

Sr' "“fficetlo"- In Koieral, hoWl 

. j'®^*totiOH of etresies. It i« almost im- 

f fine In the direction of its axis, and 

so the test.piecfl is generally deformed obliouelv Local 
** eh'lklngly Hlustrated by the fracture of some 
fi‘ 1 "»"-ducHre teaNpleia at a ^ 
whw the section ia greater than else- 


Various devices have been invented to overcome thla 
defect, but in none of them is any acuunt taken of 
the effect of stress-hardening. Tlie effect ia well 
known, and may be readily demonstrated by a rimple 
experiment, Mark a prismatic test-piece with a punai» 
and then file off the mark and polish the metah If ' 
the prism is then compressed between two end-pieces^ 
the mark will reappear as soon as the elastic limit haa 
been sufficiently passed. The stress-hardened parta 
resist more than, and do not lose their polish so easily 
as, the unaltered portions of the test-piece. The 
ciple is the same as in the magic mirrors of the East, 
and the effects arc observable in actual tests. Tracea 
of stnae, file-marks, the marks made by the jews of 
the vice in which the test-piece was held while it waa 
being prepared, all reappear in the course of testing. 
Similarly, if the force in testing is not applied equally, 
the part which bears the greatest stress will be 
formed first, and ipso facto hardened and strengthened. 
The first giving-way of the metal causes the pressure 
to be more evenly distributed, but the irregularity of 
pressure is succeeded by irregularity of resistance^ 
which continues to the end of the test. 

In some experiments on homogeneous boiler-steel 
M Frdmont found that a permanent set could be 
obtained in compression tests under loads varying from 
85c to i5<7o kilograms per square millimetre, but 
jutfging from the dulling of the polished section, the 
deformation was always local, and the elastic limit 
was not passed, except in isolated patches of the metal. 

After painstaking out vain efforts to adjust the force 
accurately, he fell back on the use of test-pieces of 
gradually increasing section. Then the first irregulln 
deformations occurred in the weakest section; there 
was a local sinking and adjustment, and the disoon-t 
tinuous dulled lines tended to lie fiat at right anglOA 
to the force. As the force increased the lines 
approached each other, and coalesced to form a con¬ 
tinuous sheet the area of which could be measured 
and compared with the stress. 

In Fig. I the effects of compression are shown on 
the four polished faces of a test-piece having the shape; 
of a truncated pyramid The first effects are quite 
discontinuous, the dark lines near the upper part of 
the top row of photographs showing the areas which 
have received a permanent set. In the second row 
the effect of a maximum pressure of 1015 kilograma 
is shown. In the third row, under a pressure or iij( 
kilograms the discontinuous lines have coalesced, a^ 
the deformation has been made to advance as a con¬ 
tinuous sheet, the area of which amounted to 4&8I 
square millimetres, so that the real elastic limit wae 
found to be 24-60 kilograms per aquare iqilUmetre. 
The last two rows of photographs show the effects of 
pressures of 1295 kilograms and 1x35 kilograms re¬ 
spectively, corresponding to elastic linuta of 24.80 and 
24.65 kilograms per square mljllfnetrai The same 
metal was used as that which underwent local deforn^ 
ation In an ordinary trial under a pressure of ^55 kilo¬ 
grams per square millimetre of the whole section. 

Similar results were obtained ^ M. Frdmont fn 
tension tests. The first deformations were eppawt 
under a force of 8-5 kllogramsi althourt the real llodt 
of elasticity was certainly above a 1-5 knogram*. Testa 
on thin flat testHrieoes m increasing secthMi gave 
suits shown in rig. a, where the etnioed' parts,• at 
first discontinuous, subsequently form a coiatlnuM 
sheet, ' 

The conditions are different in deterftdmng the 
elastic limit of the class of bodies which Bbbw 
definite brealting-down point The members' 
class, which Includes hard Meeb and metals of ariaff 
elongation, are lass homogeneous, and eonilst hf 
works of substaiuM of different dlastte fieiiKi.; IViW 
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first permanent deformations some grains only are 
deformed slightly, and as the stress augments more 
mins are deform^, and the deformation of the others 
IficreasesL No definite dulling of the polished metal 
visible to the naked eye takes place, and the effects 
must be studied by means of the microscope. The 
polishing must also be done with the greatest care. 
The line of demarcation between the permanently 
strained-and unstrained parts is even then always con¬ 
fused, and its exact position a little doubtful, but other¬ 
wise there is no difference between the testing of the 
two classes. In all cases the surface to be examined 
must be polished, for a scale of oxide has an elastic 
limit different from that of the metal underneath, and 
its indications are untrustworthy. 

Similar results are obtainable in tests of flexion, 
torsion, &c. 

By his experiments M Fremont has proved that the 


m I ««M M (At appv puff'orihi pkosi ibdsr 

wMn ihe sMfsl MS mj GOtapnHtoQ: 

ijlfitbrsMcgl $la$tk limit Is dm mean cbaige per unit 
fOGlkw in which the real elastic ItanR Is loGally 
-MtifaiM nt a poinc of the ptace tried. It b not the 
the-a^iali bdi of the paHkulv pieee 

47 ^ 6 , VQlrf 6^1- ■ 



of metal under the special conditions employed. Its 
value depends on care in adjustment, &c. 

The propoftional elastic limit is still more fortuitous. 
Owing to rampensating errors the line showing the 
relation between stress and strain may continue to be 
fairly straight even above the theoretical limit 

The apparent Umit is the mean charge per unit of 
section when the real elastic limit la reached in all 
regions where it had not 
previously been reached It 
IS nearer the real limit but 
15 not identical with it, be¬ 
cause the charge is un¬ 
equally distribute between 
the parts that have been 
previously hardened and 
those that are not yet 
hardened. 

When the appearance of 
the lines of LUders, which 
are now seen to be portions 
of metal which have given 
way, does not precede the 
continuous sheet, the theo¬ 
retical Hmit and the 
apparent limit will coincide 
with the real limit. Gener¬ 
ally, however, the lines 
come first and then the 
various limits will not co¬ 
incide. 

The nature of the metal 
has also an effect, for in 
annealed steel the two 
iimits are nearer than in 
hardened and tempered 
steel. 

To sum up, M. Fremont 
claims with much force 
that there is only one elastic 
limit of a metal, the " real 
elastic limit," as deter¬ 
mined by the method he 
indicates. The real limit 1 

alone has the characters of _ 

a physical The . -Tb. drf. «.. « ih. 

other so-called Uinits d^ w— ciin.ip.wi lo ih. 
pend on the appearance ,0.16111.01 th. w^ . Mtt 

discontinuous deformations, itnouf " 
the presence of which is 

almost inevitable in practice, although their cause b 
purely accidental. T. K. R. 


PREHISTORIC STUDIES IH AUSTRIA. 

^HE concluding part of the first volume of reports of 
^ the Prehistoric Committee of the Vienna 
Academy of Sciences has recently been published.^ In' 
former parts accounts have been given by Dr. Scom- 
bathy of excavations in the welMuiowfi cemetery at 
HaffsUtt, of tumuli at Gemeinlebani and LangenJe- 
batn, and of thsi cemabry at Idiia. Dr, Franz Heser 
has also treated of work carried on at Hallstatt in 1877 
and as well as of various researches In Hunggiy 
and Lower Austria, wfaib Dr. Morfa Hoemes and 
others have communicated valuabb reports. 

The part now issued contains two reports. Tbr 
first, by jdllus Teutsch, rebteii to some late Neolithic 
satUements with paint^ potbry in the valley of the 
Alt or Aluftn, In the ndgnbournood of Kronatadt. in 
Transylvania. A rennaiiwle feature In one of Che do- 

I "MhAdhiM PrthluerlKlnD CnMlwbn dwXoli. AkaSinie 
ftad. (Vlnu:^7o^-iSaln,i9(>3.) 
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posits is llif^ presoncr of s^nips of burnt cla> 

with spiral devices upon them, ^hich it is suggested 
iriHv have served for producing coloured patterns on 
the hiimnn skin after the manner of tattooing A few 
fragments of pottery are .ilso detoruted with spirals 
formed of white slip on a polished red ground, but 
bordered by linen paiiiU'd in black A favuiinie 
deciiirMlioii consists of hro.id lines either straight or 
ciirvi*d, and sometimes ciriular, distinguished b\ bl.uk 

I'd^injrs 

Spuniis or Uidles are raLil> abundant, some having 
straight handles .idonied with chevron and other 
patterns painted upon them Human .md .iniinal 
figures jn burnt clay occur, though rarely Rem.11 ns 
of bc.iver, bear, w'olf, fox, l>n\, wild cal, chamois, 
stag, .ind ox (possibly />rimigenius) have been found, 
and of doni&slic.iUHl animals, those of dog and pig- 

Kelits of n somewhat l.iter .ige are also dostnbed, | 
but the priniipal feature of the report is the potter), 
which It w'lll be of great interest to compare with that 
of .1 more southern .irea 

Or. Mon/ Hoerncs, w'hose recent volume on 
" Oi III vial Man in Central Huropc ’’ is w^ell known, 
is aulhnr of the concluding paper in this volume It 
relates to Neolithic dwelling-places near Troppau, in 
Austrian Silesia, and is illustrati^ by six .admirable 
photographic plates and numerous cuts in the text 
A remarkable stone hatchet has been found which was 
made out of the h.ilf of a perforated axo that had split 
along Ihe perforation Another hatchet shows the 
mark of the saw by means of which it was blociced out 
The pottery is not remarkable, though there are among 
the specimens figured some stands for vessels not un¬ 
like those found bv^ the MM .Siret in Spain The objei Is 
found are, indeed, of a mure common charaitei than 
those from Transylvania It is, however, of great im¬ 
portance that in a volume of reports suih as th.il | 
now summarised, all det.Tils of the discoveries on each 
spot should be carefully recorded, and the Prchistorit 
Commission of Austria may well look bark w'lth much 
s:itisfactinn on the volume embud\ing the results of 
Its labours J K 

NOTES, 

I III- Secretary for Scotland received on 1 uesduy a deputn- 
tiO|i (if Scxittish scientiHi societies, who urged ihiU the 
Kuyul Institution in Edinburgh should be exilusiveh de¬ 
voted 10 scienthic purposes (see p 105) 

Wk regret to see the announcement, In the Hatty 
ChfoUtcle^ that Mr J S Budgett, Trinity College, t'nni- 
bndge, died at Cambridge on Tuesday of malariul (ever 
Mr, Hudgetr was Biilfour student in biology, and onlv re¬ 
turned from the Niger recently 

TiiR Clarke memorial medal of Ihe Royal Society of New 
South Wales has been awarded to Mr A W Howiit, of 
Melbourne 

Tint Food Teat Commission, appointed by the United 
States tjovernment, has reported that the use of salicylic 
acid In food is seriously injurious to health 

Phok. ViNChNf Houblla, of Rome, is reported to have 
met his death accidentally by inhaling the fumes of hydro¬ 
cyanic acid in the course of some experimental work. He 
Wes only thirty years of age, 

I 

Me^^rs. Buaaour.iia, Waj^uoMa and Co, are making 
mvangcinents for a historical exhibition of rare and curious 
objects ralatlng to medicine, chemistry, jAiarmacy, and the 
ajlU 99 etfenccE, to be held In Tendon in the course of a few 
months. The exhibition will be strictly professional and 
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; Mientifii' in iharailcr, jnd is intended to illustrate the de- 
, velopment of ihp nrt and suence of h^hllng Cooperation 
IS invited, and it is hoped that many objects of interest will 
be lent for exhibit Mr H S \\pllronie, Snow If ill Build¬ 
ings, I'. ( , will hr gl.id to give piirtaulars of the under¬ 
taking 

Hv the leriiis of Mr Herbnrt Spenier’s will, the trusters, 
on Ihe (omplrtinn of urlain s|iprified provisions in connection 
with Ills Ixiuks, jre dim led to sell the whole of the inpy- 
ngbls and other propirt) Ihe iruslrts are also direilevl 
to “ givp the sum jeali-ied 111 equal parli to the (leolngical 
SiJiirtv, the (jpogiaphual Soiielv, the Linnean Soiieli, ihe 
XnthrtJiKilogu.il Instituie, Ihe Zotilogiiul Sovicty, the 
Knlomnlogii jl Society, the AsIronomuMl Society, the Malhe- 
I inatu.il SodPti, the Physual Siiiielv, the Chriiilial Sourly, 
the K(»iat Institution, and the British A«WHiMlion, or such 
of them as sh.ill then be in exi*<tpnLe, and shall .ucept the 
gift upon the londition in rath case that the sum received 
I shall, within hve vears from the dutp of payment, be spent 
the governing bodi for the purchase nr pnlargpment of 
preniisrs, or for books or .ipparatus, nr collections, nr for 
furniture or rpp.iirs, or for equipment, or for travellers and 
, donalions of insirumeniN of respurch, but in no wav or 
degree for purposes of endow'nent " 

An interesting paper on the electncal reconstruicion of 
the South London iramwuys was read by Mr A Mllliir 
before the Institution of Tivil Engineers on Januan ti 
'I he paper describes m great detail the (onduit hv stem 
whiih has been eniploved 1 he lines which have been 
electrified are those known iis the looting lines, the route 
length IS jusi more th.in H miles, und the total length 
of single track 16} mites Ihe same system has been 
adopted for the (ireenwiih lines of the London ('nunly 
Council 

PiiF (ouncil of the Institution of Civil Engineerh has 
iiomin'ited the presKleni, Sir William White, K C B , 

1 K 1 , to fill the place of the late Sir Frederick Bramwell, 

I Hart , as one of Ihe repreHentatives of that Institution on 
I the Engineering Standards Commit tee. 

I ^^K have received a copy of a pamphlet on the use of 
electricity in mines in Europe, by M t^mlla Ouarinl, which 
has been translated Into French from the Engtneerinji 
Magazine The pamphlet is well illustrated, and gives in 
detail descnpliuns of the principal applications that have 
been made of electricity to mining work These are already 
numerous, but there is still much room for their further 
extension Wp can recommend this pamphlet to those 
interested In the subject, whether ns mining or as electrical 
engineers 

1 iih completion of the Oreat Northern and City Rulway 
marks another step in the progress of the provision of 
proper transport facilities in London. The new " tube 
dues not dilTer much from its predec.eseora In the general 
features of its construction and etectncal equipment ll Is, 
however, the largest of all in diameter, being large enough 
to accommodate, If necessary, the existing rolling stock of 
th-' Great Northern Kaflway. Special precautions have 
' been taken In the construction of the tunnel to guard against 
the risk of Are and to lessen the chances of vlbratfcin. The 
railway will be open lo general trafAc In a few i^aelts. It 
hat token Just four years to coifiplete; an extension of the 
line from Moorgate Street to Lothbury Is now In progresSf 

1 .1' 

I Dn. H R Mill has sent us p copy of a very hnn^f paiMb 
i| register which has been prepared by him for ihe ppiMhAI 
[ use of rainfall observers It contains hill InsMeHoM^ 
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plnnng the rain-g«ugp. r«rmh for recording- thr dailv read- ’ Iipnd^ of large mammaN from Somulilaml, collected and 

Inga of one or stvernl instrumenls, monthly lumniaries, and presented b^ jMujot H (1 C SwH\np, R I*- , the discoverer 

rhr exireme daily falls in each month U als^o tontnins , of Huhahs swavm'i A photograph of the group i*. iniMed 

some useful memoranda connected with the subject, imd, for j in the report 

convenience of compari«x>n with other stations, the average , 


monthly falls of several tjpis, from the driest to th» wettest 
localities Space is also provided for recording the general 
conditions of weather, wind direition, &c Suggestions for 
imprci ement are '•olinled , we do not think he has left mui h 
rdom for improiement, but we ‘*iigg‘‘»t that the Heauforl 
weather mitation or the internallonal weather simhols 
might be a useful addition to the work 

Wk have received from the Mi [■‘orolngiial OlVut' a list 
of the meteorologiial observations rn eived there from 
coloni.i) stations in various parts of the world During the 
year iijoa manuscript return** were received from sixlj-two 
stations, more than half of which are situated in Africa 
Ihe amount of the information received varies consider¬ 
ably , at some stations complele registers have been Uejit, 
while at others only the daily rainfall has been observed 
The list also contains a statement of the printed obs(*rv- 
ationn received either dnect from the colonies and prci- 
tertoratea or which are included in Liooks in the possession 
of the OfHcp It ma> not be generalU known, although the 
fart IS published in Ihe annual reports issuc'd bv the Meleor- 
olugiml C'ouncil and in circulars issued from time to time, 
that this valuable informaticm, both manuscript and printed, 
is available for reference free of 1 harge by permission of 
the scscretury 

In his interesting and stimulating address on " A Scheme 
for Kxploration in Asia Minor," recenth given before the 
Socict\ for the Promotion of HrUenir Studies, Prof W M 
Ramsay suggested the formation of a summer srhcMl of 
exploration in Asia Minor The scheme, brieflv, was the 
conducting of parties of yming men bv an experienced lender 
to various regicms of Asia Minor , a suitable town would 
be selected for the headquarters of a part>, from which 
excursions could be made. All those who have done field 
work far removed from hoine find thut there are elements 
of uncerlBinty In their notes which u veri short inspection 
of the original ground, or a few minuleb' Lonversaiion with 
a native, would dispel, but which have to remain doubtful 
owing to tho difficulty or impossibility of returning to the 
place Prof, Ramsay wisely proposes that the students 
should write up all their notes at the centre, and thus verifi¬ 
cation would be easy There are many other branches of 
science which admit of similar developments Field work 
Is often undertaken In the long vacation, but it is frequently 
desultory; what we now require is the combined action of 
several universities for well planned field WDr|r in geologv, 
geography, botany, soology, and anthropology, Including 
orthBoiogy and ethnology. Such practical work should be 
considered os part of the arademlc curriculum, and it Is 
certain that these would become still more living subjects 
In our Universities If the undergraduates felt that they 
Were making original Investigations In the^field, while the 
atudents themselves would greatly benefit by this na# 
<tepartiire. 

In the Sniomologht for January Ihe Hon. N. Ci 
RoUittbild describes four new species of fleas taken on 
Egyptian rodents Others are described by the sams writer 
In a redeot Issue of Novitatei Zoologicaes One of which Is 
namd In honour of Mr* O. Thomas. 

npart of the fiirlMol MuMttm ai|4 Llbreop fer 
‘ttaneiilttee dtr^ ttteiitlM to a fine atrlaa of 
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The Journal of Confholaf;y for Jiinuarv iinlmn^ three 
papers on Ihe mnall fresh-iv.itrr g.isiropodii uf ihe genuN 
I'jludeslnna. In the firiit Messrs Jaik^in .ind 1 avlor have 
nol"'? on the habim of a ^pfHies named from Hrilish speii- 
inens 11 iKf(i , in Ihe **cion(l Mr lomlin reiords fer the 
firbt Uiiu* (lie lonlinentil P niiutitm in Hritain, while in 
the third Mr l>ein desci ibe« thf rilalion of fi*shps to 
P jinLinsi 

I 111 regcnerution of lovt parts in various invf riebrutrs 
forins the mam lopiL in v«l Ixxv , part in , of the Zeitschrtft 
fuf Zop/oj[;m' Mi V Inianow lontributmg 

an arliLle on this subjett m lonnettion with a apeiies of 
worm, while Dr E Srhulir loniribiiips two instalnienls of 
the nicount of his investigations on reparation of injury 
in general In a fourth ardtle Dr O Romer discusses the 
histological struitiire of the shell of lertam bivalves, mere 
pspetiallv the pcarl-ojsier The skin-nerves of Ammotwles 
form the subject of an ess,n bv Dr (1 Murenghi 

ArroRHivti to ihe /)<iify 7 flvgraph, whalebone has been 
recenth sold in Amenta for 2900I per ton, while it is also 
asserted that 3000! per ton has been paid for two and u 
quarter ton', at Dundee, although there seems to be some 
degree of doubt attaching to the latter statement Soon 
after the middle of last century, the pnee of this commodity 
was as low as 150! per ion, but, aicording to the late 
Frank Hmkiand, it suddenly leapi up ro fizof with the in- 
trnduLtion of the " crinoline " into ladies' costume, and It 
has apparently been on Ihe rise ever since 

In the January issue of the Popular Science Monthly Dr 
' F A Haihw, of the British Museum, returns onre more 
to his favourite subjeil—the fumtions of museums After 
mentioning the chief functions of these Institutions, the 
author gives some much needed advice to the curalurs of 
loiai museums as to the necessitv of firmness in refusing 
unsuitable spec imens--if thev do not wish ihc esuiblishments 
under their charge 10 degenerate into mere lunosity shops 
Small local museumB are aJao warned that investigation 
is not their pnivinte—they are for education and the general 
public needs alone.. Further, in larger establishments the 
investigation, the Instruction, and the exhibition senes must 
be kept apart. In the author's opinion, where inuscxims 
have, as a rule, gone wrong is in exhibiting loo much to 
the ^bllr. The same journal alan contains an udmirabh 
jllustrated article by Prof. T. A laggar. of Harvard Lni- 
verslty, who was present at the lime of the eruption of 
Alont Pelie on July q, icjoj. 

Wh have been favoured by Captain Bar re It-Hamilton 
with copies of two papers recently contributed by him to 
scientific journals In the one (Pfoceedtngs Royal Irish 
Academy, xxlv., part iv.) he dewibea a now bank*vola 
'(Evoi&ntyM scomefenais) from Skomer Island, off the coast 
of Pembroke, which differs from ff- glateolus of Ihe main- 
lafid by its superior size, its colour, and the structure of 
the skull. In the second (Ann. Mag, Nat, Kijf., series 7, 
*l». P- 3 fio) records the result of hii own ofaiervatiofis 
on* the flight ol the true flying-fishes (Exoomtus), which 
differs to some extent from thoae of ojher recent observers. 
Captain HamUton, who Is In this respect in full accoyd wkh 
the late l^nif. Mttblus, is of opinion that, at any rata Iq the 
gmis nam^, the wings " ere never moved as organs of 
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true flight. " They may vibrate or quiver under the action 
of air-currents or the ahlfting* a little of their inclination 
by the Ash ; but the whole motive paw6r is supplied by the 
powerful tail. The wings nre a parachute to augment the 
action of this propeller Their motions are in no way com¬ 
parable to those of the wings of a bird " 

Thk January number of the Journal of Slate Mrdicinc 
commences a new senes, and the Journal has been enlarged 
and much improved in appearance and in printing It 
includes articles and papers by Prof, llueppe on tubercu¬ 
losis, Mr L(o)d on the milk supply of large towns. Dr 
Coles on add-fast bacteria, Prof Smith and Dr Sommer- 
ville on the standardisation of disinfectants, and Prof 
Hewlett on ankylostomiasis, with a translation of Prof. 
Behring's article on tuberculosis, together with chemical 
and legal notes, reviews, Arc 

In the current number of Cltmaie the work that has been 
done by the London and Liverpool Schools of Tropical 
Medicine is reviewed, and Sir Patrick Manaon's address on 
the former is given iti extenso An extract from a despatch 
from Sir William MacGregor, the Governor of Lagos, 
suggests the Introduction into the elementary schools in ihe 
tropics of the subjects of hygiene and sanitation. Sir 
William MacGregor has already taken the bold step of in¬ 
cluding sanitation with reading, writing, and arithmetic as 
compulsory subjects in the schools of the Lagos colony re¬ 
ceiving Government grants A description of the Living¬ 
stone College and some technical papers complete the list 
of articles appearing in this useful periodical. 

In a communication to the Pans Acaddmie nationale de 
Mddecine (December 8, 1903) Dr J. A. Rivn^re gives an 
account of the results achieved by him in the treatment of 
inoperable malignant growths by physicotherapeutic means, 
I e. by a combination of X-rays, static electric discharges, 
and discharges of high frequency, together with the 
administration of calomel and quinine internally to promote 
elimination The effect of the treatment is to cause a 
diminution in the size of the growths, disappearonce of 
enlarged glands and of endema, abolition of pain, and heal¬ 
ing of ulcers, together with an improvement in the general 
condition of the patlenti 

In a report on the second outbreak of plague at Sydney 
in 190S just published, Dr. Ashburton Thompson describes 
in detail the management of the epidemic, and discusses 
the mode of spread of the disease. &th in this and in the 
previous epidemics the disease seems to hsve been un¬ 
doubtedly rat-borne, and it is of interest that an outbreak 
occurred among the animals in the Zoological Gardens 
The mode of spread of the disease from infected rats to 
man has been a much debated question, SImond, Tidswell 
and others maintaining that the fleas serve os the Inter¬ 
mediaries, while others, notably GallUValerlo, deny this 
on the ground that the rat fleas do not bite man. Further 
observations have been mode on this point by Dr, Frank 
Tidswell, microbiologist to the Sydney Board of Health. 
The speciea of flea Infesting the rat (at Sydney/ In order 
of frequency are —PuUx ^alfiduj, Fuhx faseiatus, 
TyphJofijylla muscuJl, and Pulex serralieepiM Of loi fleas 
obtained from man, 85 were Pulex trfiians and 16 Were 
Pulex terfatuap3; from a wallaby, dogs and cats, numerous 
specimens of PuUx MmaiUepa were obtained, thus then li 
one ipedei common to man, the rat, and other anlmolo. 
The objection, therefore, that the rat flea ” doee not bite 
man falls lo the ground as regards one species, and Dr. 
Tidswell further stales that he hM tqwatedly oboerved both 
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P palUdus and F. fasetatus bite man. Reviewing the- 
evidence, therefore. Dr Thompson is of opinion that 
Slmofid's hypochcBis of “ flea bolme plague " best esplaine- 
the phenomena of the epidemic of the disease as seen at 
Sydney 

IjiB report of the Botanical Exchange Club of the Britisik 
Isles for 190a IS edited by Mr Arthur Bennett. Mr. C. 
Bailey gives a list of some interesting plants which he found 
on the sandhills at St Anne's, Lancashire, and figurqp- 
Amhrosta arteniisiaefoUa and Victa vtllosa C. 

Druce has boon able to reinstate another of Don*s doubted , 
records by finding the grass Dcyeuxia neglecta in Caithness 

In the Proceedings of the Boston Society of Natural 
History Mr. C. A. King describes certain stages in the life- 
history of Araiosporo, a genus allied to the common plant 
parasite Pythium The chief points of interest are the 
formation of a fertilisation tube, not by the anthcridium, 
but by the oogonium, and the specialisation of a centraB 
mass of protoplasm in the oogonium in which the male 
and female nuclei meet The author places the genus in 
the Peronosporese. 

Wb have received a copy of an address by Dr. Rudolf 
Blochmonn on " Die drahtlose Telegraphle in ihrer Verwen- 
dung fdr nautlsche Zweeke " (Leipzig and Berlin ’ Teubner, 
■9^3)1 given at the thirty-fourth annual meeting of the 
German Nautical Society at Berlin in February, 1903 It 
(onsists of a very genera] description of the methods used 
in wireless telegraphy and of the author's views as to the- 
future in store for wireless methods. Stress is laid oh the 
utility of such methods in the case of fogs at sea. 

A transiation into French of Prof T. Jeflery Parker'o- 
“ Lessons in Elementary Biology," by Dr. A, Mane, has 
been published by M C Naud, of Pans 

The third and concluding volume of Mr C Raymoml 
Beazley's " Dawn of Modern Geography " will, it is hoped, 
be ready for publication early next year It will be Issueif 
by the Oxford University Press, to which Mr. Murray has- 
transferred the volumes already publidied. Dr. M. Auret 
Stein has undertaken, with the official sanction of the 
Secretary of State for India, a complete account of the- 
results of his researches In Chinese Turkestan. The book 
will be published by the Oxford University Press, probably 
In the spring of 1905. 

Tub " Year-book of New South Wales," OHnpIled by 
the editor of the " Year-book of Australia " by authority 
of the Government of New South Wales for circulation by 
the Agent-General In London, contains much Information of 
value about the colony. In addition to portlculara concern¬ 
ing administrative, commercial, and other matters, tho-^ 
volume provides an interesting account of the geogra^lcaB 
characteristics of the country, its water supplies, and it» 
mineral products. In foci, the publication oontaina all the- 
data necesoary to enable a prospective emigrant to form a 
good Idea of New South Woles. 

The current number of the Quarterty Review contains^ 
two articles on subjects of scientific Interest. The first 
on the metric system of weights and measures, and lo it 
the writer examines exhaustively the arguments hr (ho- 
compulsory adoption of the metric system. He oenlei to 
the conclusion ** that the otock orgumenu of the odwMIelh 
of the metric qrstein, based on the Ment to which ^ 
vaUs abroad a^ the disadvantage to Biitlrii trads ^ 'Oiir 
adherertce to a different system, have very Httie JMificAt/|^ 
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when we consider our whole trede, import and export, with 
our colonies and with foreign countries " The analysis 
ot the conditions of our foreign trade," the article states, 

leads us back to the ground that the advocates of the 
^'hange would do well never to have quitted, viz the com¬ 
parative merits of the metric and imperial systems. , . . 
As regards all such important points as logical arrangement 
•and symmetry, ease and swiftness of talciilation, simple and 
jjilrect connection among the fundamental units of length, 
“weight, and volume, there can be no possible room for 
^oubt as to the vast superionty of the metric system " The 
-other article is by Mr. W. C D. Whetham, and is entitled 
" Matter and Electricity." It gives a good and complete 
^f-count of the scientific work of the last seven years, or so 
fa- as radiation and radio-activity are concerned. The re- 
■searrhes of fiecquerel, J J Thomson, Rutherford, the 
Curies, Crookes, Dewar, Ramsay, Soddy, and others are 
passed in review, and a clear idea is given of what, in the 
opinion of the best authorities, is the probable physical 
-signihcanrc of the results obtained. 

Tub December number of the Agricultural Students* 
CaDctte (Cirencester) contains a lecture given at the college 
by the new honorary professor of forestry, Dr W Schlicli, 
which is of special interest in view of the attention which 
forestry and education in forestry are receiving at present 
By an appeal to figures, the professor showed that the 
demand for timber In this country increesefl steadily, and 
that our foreign suppliea rest on an unsafe basis The 
British forester has therefore a double incentive to mend 
bis ways, for not only is there the prospect of an advance 
in prices, but he may, if he will, replace by home-grown 
timber part of the present imports In discussing the 
■question, "Will it pay?" Dr Schlich had to confess that 
British forests supplied him with no satisfactory data, for 
none has been nifRclently long under scientific direction, 
but ha was able to show what had been done by Saxony 
under conditions which are not very different from ours 
The forests of that State, which occupy close on half a 
million Bures, have been systematically worked by the 
Government far more than a century, and since 1817 re¬ 
cords have been kept In 1B17 the produce was 61 cubic 
feet, in 1893 9a cubic feet of timber per acre; while the 
net return eighty years ago was 45 , and in 1900 was 
aai fid per acre. After discussing the cost of production, 
the lecturer said he estimated that a purchaser vrho was 
content to accept per cent, for his money might pay for 
land for oak growing 9/. los , for spruce 15!., for ash 34!., 
and for larch 34/ per acre. As oak requires a much better 
•II than spruce or larch, It is evident that the profits from 
growing timber wlU vary widely with the species grown. 
The above figures, however, do not take account of diseasea, 
and these sometimes seriously affect profits. Larch, the 
most valuable of our trees, readily falls a prey to Peetza 
Willkommiit and eo destructive has this parasite become 
of late years that Dr* Schlich fears it may make profitable 
larch cuftlvaHon Imposelble* ^ 

It appears from the work of the expedition under Colodri 
which has lately explored the Gulf of Kara-bughoz, 
that this interesting appendix of the Caspian See has a 
groat commercial value, its bottom being covered with 
Immense layers of nearly pure Epeom salt (mlrobillte). This 
iam gUlf, which covers 7080 square miles, and has only 
I ^ from 34 to 36 feet, Is now aeporatad from the 
Qi|h|^diB ^ea ^ two narrow sand peninsulas which are 
iiiiM' lolnpd at tbrfr ends, leaving only an 86 fathoms 
'< through q^ttfeh tha water of the Caspian 
XfSfi. VDL. 60I ' 


icinlinually rushes into the gulf, to be evaporated there, 
leaving its salts to be deposited at the boltum From iB to 
3J cubic kilometres uf water enter in this way the gulf 
every year, and under the rapid evaporation which goes on 
there (3 a feet per year) the KalinUy of the water in the 
gulf attains as much as 163 per cent Consequent!}, the 
bottom of the Kara-bughax consists now to a great extent 
of gypsum or of Epsom salt, and it is calculated by the 
chemist of the expedition, A Lebedmtseff, that the deposits 
of pure Epsom salt must cover an area of about 1300 square 
miles, and have a thickness of 7 feet or more. Owing to 
the small depth of the gulf, this salt can easily be extracted 
by means of excavating machines 

Tub additions to the Zoological Society's Gardens during 
the past week inelude a Rhesus Monkey (Afaracui rfiesus) 
from India, presente^j by Mrs, Hughes; a White-backed 
Piping Crow (Gymnorhina leuconota) from Australia, pre¬ 
sented by Mr. H Brack, a Ring-necked Parrakeet 
(Palacornis torqiiaius) from India, presented by Mrs Watts; 
three Yellow Baboons {Papio cynocephalus) from Africa, 
three Impeyan Pheasants (Lophophorus impeyanus) from 
the Himalayas, two Rufous linamous {Rhynchotus 
rufescen^) from Brazil, two Tualera Lizards (Sphenodon 
punctaluj) from 'New Zealand, dqiosited 

OUR ASTRONOilf/CAL COLUMN 

Intensity of Atmospheric Lines in ihe Solar Spectrum 
—^The results of an interesting research on the intensities 
of the atmospheric lines in the solar spectrum are published 
in No 8, vol xlvlii , of the Harvard College Observatory 
Annals The widths of various lines in the D, a and B 
regions were measured on the solar spectrum charts pre¬ 
pared by Higgs under various record^ atmospheric con¬ 
ditions and solar altitudes. The results thus obtained, after 
suitable reduction to standard conditions, were analysed, 
and m cases where a difference exceeding a fixed minimum 
was found to exist between the width of a line at " high " 
sun and its width at " Icrar " sun, this Ime was attributed 
to absorption In our atmosphere. Ihe lines thus deter¬ 
mined as "atmospheric" were compared with those 
similarly designated by Rowland, and m a few cases In 
each region the decision of that observer, as to whether a 
line was truly solar or atmospheric, has been revented. 

Measurements of the widths of alx atmospheric lines 
between \K 5867 8 and 5005 5 were made on sixteen charts, 
and the results arranged m a table in which the charts were 
placed in order of the sun's altitude at the time each chart 
was drawn According to the nnoral result the lines 
should show an increase o£ width proportionate to the 
lengths of the paths of the rays through our atmosphere, 
this Increase of width being probably due to the moisture 
present In the atmosphere. Some abnormal widths were, 
however, noted, and were fodnd to agree, in effect, with 
Higgs's remarks os to the state of the atmosphere et the 
tunes the respective charts were mode. From these results 
It Is concluded that this method Is probably the most accurate 
one known for determining the total amount of moisture, In 
the line of sight, In the earth's atmosphere. 

OBBBRVATiONa OF JupiTBR.— 5 ome Interesting results ol 
observations of Jupiter during 1903 are publlAed by Mr 
Denning in No. 3^ of Bie Observatory. Between May 26 
and November 19 the planet was observed on eighty-four 
nights, jaoo rransits of vartous markings being obeyed. 
It^B proposed to continue the observations until the end Of 
the present month, and then to publish the complete results. 
A few of the mon Important pmnts In the observed pheno¬ 
mena may, however, be mentioned now 

Purina the six months completed at the end of November 
the rotation perod of the Great Red Spot became nme- 
whaC InngtheiM, the mean value being 9b. um. 41 71., as 
oomnared with ph. 55m. 39 os in 190a. Tlie lam routh 
troptoxl spot, visible since the spring of 1901, Is still easily 
seen, aqd kss a rotation perlpd of qlL 5501. ipa* TWa spot 
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oovera 48° of Jo\'ian lonjjrltude, and its centre will be in 
conjunction with the centre of the Great Red Spot m June, 
1904. Different es of period have been exhibited by three 
of the most conspicuous s|K)ts situated on the red, narrow 
belt norlh of the N equatorial belt, their respective 
periods being- (1) *)h 35 » (*) 9h 55 ^ 3 > 5 “ . 

(3) 9 ^ 55 ”'' 2b (»s Greatpr differences of rate hove been 

shown in the \ irniperate and N temperale spots, one 

group of SI'S shnuing ■! period of oh S5'” 57" > whilst the 

observi'<t penml of iinollier similar 
9h 55111 40s 

MKRIOIAN (IHCII OnStRVATlONb 01 I^HOh AM> No\ A 
pRHSLi Jhe results of the Harvard meridian circle observ¬ 
ations of Rros and the loinpanson stars are published in 
No b, vol xKiii., of the Harvard Collc^ge Observatorv 
/Innais Ihe cumpunson stars am those given in Circiifaire 
No 4 of the ('onfc'renie Astrophniographique Inlerniitionule, 
and were observed over bright wires in a dark field Tables 
showing the elements of the reduction of the observed places 
are given, and arc followed b> a table showing the position 
of Eros on six evenings in November and one 111 Dec ember, 

1900 

No 7 of the saoii' volume of Ihe Harvard College Observ¬ 
atory Iniiaff ('ontmns ihe results of the meridian circle 
observations of Nova Persei and cninparison siaris J'hr 
observalinns and reductions were similar in character to 
those made for Eros—except that Nova Persei was observed 
hi a red held over dark wires—and have been made by the 
Ihine observer, Mr John A Dunne 'ihe Tina] table gives 
the magnitude, the apparent and mean places, and the 
igoo o positions of the Nova, as determined on fourteen dates 
between February 24, inoi. and January 24, 1902 llie 
obsesMatioiis have all li(x;n reduced to Auwers’s s)».tein of 
Star-places 

PaaioDicAi, CoMKTs iiL'K mis VFAR—Mr W I Lynn, 
In di letter to the Ohsm>aiory (No. 340), gives a short 
account of the following periodical cximets which are due 
to return to perihcdion during thi9 year. Winnecke's comet 
should become visible in the early part of the year, hh it 
performed its previous perihelion passage on March 20, 
1898, and has a period of about 5H years 'lenipel's comet 
(1873), having a period of about 5 2H years, was observed 
on Its return in 1894 and again in 1H99, and in the latter 
year it passed through perihelion on July 26 It should 
therefore return towards the end of the present year 

The now familiar object discovered by Mdc^ham in 17K6 
and known hs Enc'ke'a comet has been observed at everv 
return since 181H-11;, and should be visible again during the 
latter end of this year Ihe period is about 33 years, and 
Ihe liLsi perihelion passage took place on September 15, 

1901 


RECENT CONFERENCES OF SCIENCE 
TEACHERS 

'Y^E^R by year the conferences arranged by the 'lechnual 
^ Education Board of the I^ndon County CcHincil have 
increased in importance Thm January no less than 850 
teachers attended the meetings—which occupied three whole 
days, January 7, 8 and 9—at the South-western Polytechnic 
Moreover, a valuable and suggestive exhibition of matters 
deulin|r with Us special subject, arranged by the Geo-< 
graphicat A^socmtion, was opened two days' before the 
cronferenLes began, and the i:olleitlon remained on view until 
they ended 

Mr A J. Shejiheard, chairman of the Technical Educa¬ 
tion Board of the Tendon County Council, presided over the 
first meeting on January 7, and gave a very cordial welcome 
to all present His opening addresa dealt with the con¬ 
clusions which he, as a member of the Mosefv Commiorion, 
had drawn from his recent visit to the United States of 
America. By way of Introduction Mr, Shepheanl very 
briefly indicated the steps that led up to the inquiries which 
Mr. Mosely had boldly Instituted. The fact chat American 
engineers had succeeded in mining operations when English¬ 
men hod failed raised the question as to whether the success 
was due to American education The commission, upon 
which Mr Shepheard served, resulted, and It Svas Intended 

NO. 1786. VOL. 69] * 


to determine whether there were anv points in American 
education which are superior to our own. 

Mr Shepheard found that in America there was a more 
largely diffused spirit of education and a greater belief in 
its necessity and value than here in England. The American 
people were taught to cherish the idea that they had a right 
to the best education possible, and at the expense of the- 
Suie, while the State recognised clearly its duty in thi« 
resipect, and regarded smh wevk as the best Investment that 
it could make 

Here there is an undoubted lesson to England, and M(. 
Shepheard strongly urged aU who believe m educaUgn, not 
to let the matter rest until every citizen feels that thi» 
nation will never be what it ought, iintiL everyone is. 
educated to the fullest extent to which he or she is capuble- 
VmeriLa, Mr Shepheard went on to say, was fortunately 
free from the religious difliL'uUy," and in this country in 
future, sectarian questions must be strictly kept in the baik- 
ground Fdmaliun 111 AmecKu is free up to the age of 
eighteen years, and the universities are more open than here. 

I he manner of teaching is more practical, and without losing 
our reputation for culture we might consider this point 
man 'the value placed upon nature-study in the United 
Slates was considered by Mr Shepheard, dffio dwell upon 
cibservationul work, painting from nature, weather notes, 
and the consideration of all natural objects of interest. 
Finally, Mr Shepheard discussed manual training, the irudo 
high schools, and the career of a student in such institu¬ 
tions us the Boston iechnual School and the universitieN 

Mr IT J Mackinder, reader in geography to the Imi- 
versilv of Oxford, contributed the first paper, entitled ‘‘ The 
Development of (jecvgniphical Teaching out of Nature- 
Studv " He digressed for a moment to point out that there 
was no great antithesis between culture and practical educa¬ 
tion We are creatures of history, and we have chosen 
different methods of cultivating iinogination from those 
adopted by the Americans Geography, he said, was calcu¬ 
lated to expand the imugmation, and should start with the 
home He quoted the paragraph on the scope of nature- 
study from (he judges' report of the exhibition held in 1902, 
and proceeded to show that geography, as now understood, 
followed many of the same paths Mr Mackinder sketched 
out some excellent methodsi of teac'hing geography, 
beginning with (he construction of a rough plan, and 
disLUsscxl the use of globes and maps without letter¬ 
ing before dealing with such as are commonlv used, 
and which, as he says, tend to dwarf the imagination He 
had something also to say about the far-reaching com¬ 
mercial importance of geography, and all right thinking 
people will support his plea that the idea be at once stamps 
out which implies that the British possessions can be studied 
apart from the world as a whole 

At the afternoon meeting Sir John Cockburn in a telling 
manner sumiiiarised from the chair the various matters at 
ishue Mr Kendall, of the Yorkshire College, Leeds, de¬ 
scribed some Ingenious methods of filling In the steps of 
I models (made up of thicknesses of cardboard cut according 
to contour lines) with dry material, which is act by having 
water sprayed upon it. 

Mr J Lomas, when treating of excursions, gave a de¬ 
scription of a ramble along the banks of a tiny stream in 
Cheshire. He ^owed with the help of some specially pr^ 
pared lantern slides, the questions which it, in common with 
laiger rivers, asks and—yielding to the careful observations 
of the nature student^likewise answers Why is here n 
waterfall? Why la there a patch of sand? The fact that 
thp stream Is small is a great help in determining what haa 
altered and is altering its course, and m making extierl*^ 
ments to determine the direction eff various currents Mr. 
Lomus concludes that the object of teaching should be 10 
see that the pupil receives correct Irapreseloni, and the only 
way, he says, to secure this Is by observation. 

Dr. A, J, Uerbertson showM by means of a laiitero 
a number of Ordnance maps llhiitrating typical rigtoda; 
and considered the points that go to make a gond map. He 
alluded aln to the issue of Ordnance Survey mdps to ochoolg 
for teaching purposes (owJilg to recotnmendatidna of tttd 
Geoftraphical Atipclatlon) at a coat of 951.,per hui^iod Inr 
outlines and 351. for the same numtwr when hUI-ahatlMr la 
added. 

Mr. T Alford Smith gave an account of the uae pf sfttqflf 
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globes in hia class, and ahowed how a lantern may be used 
with them to explain the production of niffht and da> Ihe 
meetings on Frida>, January H, and on the morning of 
January 9 were devoted to questions connected with the 
teaihmg of languages and art At the concluding meeLlng 
Mr W Hlbbert described some new forms of apparatus, 
the most important of these was a magnetic balance devised 
by him, which has u very long magnetometer netKlIe, and 
permits the direct estimation o( magnetic forces in dynes 
Afterwards Prof Perry, who took the chair, bnefly 
summarised his Ideas on the practical teaching of mathe¬ 
matics, and a discussion tcxik place which was introduced 
by Mr R W. Bnyliss, of St Dunstan’s College, Catford, 
who read the pafier on practical work in the teaching of 
feometr> Among the speakers were Mr Eggar, of Eton, 
Mr (jorstong, of Bedales, Mr Harrison, and Mr Jackson. 
The* general opinion was in favour of making the teaching 
of geometry practical, but the importancp of not forgetting 
th*‘ mental side of the question emphasised b) some 

speakers 

J he geographical exhibition will be shown in other parts 
of the country, and should prove of very great use to 
teachers Individual exhibits which calJ for attention ore 
the half-inch to a mile reduced survey map of England and 
Wales without black printing, exhibited by the Ixmdon 
bchool of Economics and issu^ b\ Messrs J. Dartholomeu 
and Co. , the model of the Alps, exhibited hi Prof. Dinges, 
the tinted Siegfried map of Switzerland (one in lifh 
thousand), brought Uy Dr Herbertsun to illustrate his re¬ 
marks, and the excellent maps, geological and topo- 
fraphicnl, prepared by the Japanese Survey. 'I he number 
of exhibits onU'iallv sent bv vanmis (lovemnienl ili'p.irtnients 
sihows the interest taken in the matter Of the numerous 
other matters we can only allude to Mr. Freshfielcr'S photo¬ 
graphs illustrating types of scenery and to Captain Wilson- 
Harker'fi pictures of clouds 

Pro-f I ilden, president of the Assoc lation of Public Sc hool 
Science Masters, took the chair .it thn annunl meeting held 
on Janiiiiry 16 at Westminster .School, b> kind permission 
of Dr Gow The chairman alluded to the influenie exerted 
during the lust year upon educational authorities the 
Association, and prophesied thne its voire wcxild be heard 
with still greater effect in the fiilure He pointed exit lh.it 
an attempt was being made lo stifle chemistry in the ex- 
amiiialions for mc*dic-ine, and that the exigc^ncies of Lime 
prevented engineering students from obtaining the physical 
knowledge that they ought to have, ihe solution of the 
diflicxilty Prof. Tilden thought would be found in the pre¬ 
paration at school of boys intended for such professions and 
in their being required to show evidence of the Fact before 
entering upon their special studiex 

After the election of Sir Michael FuHler ns president for 
the year 1905, and the filling up of vacancies upon the 
executive committee, the meeting proceeded to discuss the 
poasibilitv of coordinating the teaching of mathematics and 
science In public schoots. The subject was brought forward 
by Mr R. E. Thwaites (Malvern), who pointed out that it 
would be of the greatest help to public school mience if a 
thorough sympamy and understanding xTere established 
between mathemancal and science masters As means to 
this end ft Was suggested that practical mensuration should 
bf extended and taught by mathematical men—If possible— 
In the physics laboratory. Secondly, practical mathematica 
should be taught to all boys who take theoretical mechanics 
at present, and this shrald also be undertaken by the 
matneitiatlcal staff. The fact that oiathematicai men 
rdffdrdfitf the practical bearings of them sub^t with m- 
oreoaed favour was adduced as evidence of the poesltallily 

such hopes being realised. Morsovsr, the Army Com 
mittse has decided that eandldairs must take a course of 
pnsictleal measurements as part of their mathematica. This 
«aa only be carried out properly In the physics laboratory, 
in «lew of mathematical men taking laboratory classes b 
« ai|M of practical physics ought to be made obligatory on 
ckiiiwdktes for hoaoun degrees In mathematks. 

. I£rr C, Si Jacktofi (Wodwoh), epbaklng at the beginning 
W^ttS^tSscmeldh that foUoie^ saUTthat the reforms ahouU 
«#i,BS he did not think mathematical men 

^ d —■__ « -L.. ■ ^ ^ 
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trntion&, and suggested that niuthcmaiical inastcrH who 
went into the laboratory would find no difluulty in keeping 
u page or two ahead of their boys, while they would learn 
much of great value to themselves Hr condemned the study 
of electricity and opt its, without reference to laboraton 
work, for university pxuminatum*i, and, turning to another 
aspect of public school work, thought that clnssiial muHters 
might help in the pursuit of nature-study 

Mr W C. Fletcher (Board of Eduiation) pointed out that 
the reforms hoped for bv his audience he had seen caiTiefl 
out, for tn the sthool at Liverpool of which he was recently 
head the mathematltal masters took their share in the 
physics teaching, which gave them a fresh interest in their 
work. He thought that nt first the teaching of physics 
and of mathematics should be in the hands of the same 
man 

Other bpcxikers on the subject were —Mr W' K Cross 
(Felxted), Mr A W Siddons (Harrow), Mr W A Shen- 
stone, r.R S. (Clifton), and Mr H. Clissold (Clifton) 

Mr. M D. Hill (Eton) started a discussion upon the ex¬ 
amination for the Oxford and Cambridge higher rerlifiiale 
He considered only the position of biology, the teaihmg of 
which in public schools would not bo encouraged bi the 
examination question, in which its position wn«i un**atis- 
factory from the point of view of both teacher and pupil 
For instance, only one of the six branihes could be offered 


by the 1 andidates, and sinie practii..d work is nut ntquired, 
knowledge gained from books rather than froin nature 
would result, und successful papers be written by a candi¬ 
date who had never seen Ihe objects which he described. 
112 claimed, further, that biology should be placed on nn 
equal footing with other srienies in W'hich public aihool 
bovs are examined 

Mr A A Shenstone, F R S , spoke of the disadvantages 
of having nn pnitical work in the phjsics of the '.ame ex- 
nniination He thought also that the chemistry syllabus 
was nirrloaded, and rhst no line ought lo be drawn between 
organii and inorganic chemislrii b^nnllv, he propoMni a 
resolution to the effect that the opinion of the inenibers of 
the Assoii.iliun should be taken upon Ihe svllabus, and that 
the committee, if necessary, should approach the examining 
hoard 111 lonnection with it After some discussion the 
motion w^as unanimously passed 

rhn lT,t paper, on ** Natiire-htudv," whs read by Mr, 
O If Latter (Charterhouse), he iharaitensed the siope of 
naiiire-study .ns being very wide, and mentioned a host of 
sciences which, strictly speaking, took cognisance of the 
material mndis use of In fart, he said that nature-igudv 
inUudetl nearly all visible phenomena. Its object, he con¬ 
tinued, lb to train the feye lo eee appredatively, lo awaken 
interest and lo foster certain 'laluablc habits. The matter 
must be determined by the season of the year and the situ¬ 
ation of iho school, and an orderly sequence of lessons ,.is 
not ensentidl Mr Latter pointed out how useful the know¬ 
ledge obtained may be m^e when English ooniposition is 
being undertaken Ihe boy in ordinary cusee is gravelled 
for luik of matter, but when he has observed for himself he 
IB able to put down what he has learned In a way that Is 
interesting and shows individuallt> Though he made no 
attack upon physics and themiSLry. which had their own 
and necessary uses In education, Mr Latter fund that In 
many respects nature-study Is superior to them, especially for 
3oung children, and the training which it affords is different 
in kind The habits acquired are of value in all walks of 
life, but they would be especially so in u miliiari service, 
And Mr Latter much regiMed that what he terms " field 
aubjects were entirely absent from armv examinetfoiis 
NotuiMtudy, in Mr. Latter's opinion, has come to stoy, 
and will, More long, take a Tegular plme in the earl\ 
stages of our education^ One of the greatest fhuIN of opr 
vhool system Is that the desire for knowledge on the pitt 
of the rhild^who is by nature both Inquisitive and 
observant-*iB killed outright in most cases by the time that 
the ago of seventeen is reeched« Jt was suggested that 
msture-atudy might proAtably be employed Ip The two or 
three lowest forms of Our public schdde, but ae U erf 
tpedslly greet Importaiice In preparatory acbobls, Mr 
Latter thdngbt that the Association ikould s ter D Sd i the 
prMrstQffy sobool nrasters with a view to obtaining fome 
rnmormltf el actloii on flielr part. The mattiMr Is 
partlculany urgent, so a combined axainjnalfon for vntrsoce 
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to a number of public Bchoola is likely to be devised in the 
future In conclusion, Mr, Latter was of opinion that 
nature-study might with advantage be extended to advanced 
biological work of the school and university laboratories 

A discussion followed, in which the chairman, Mr Hill, 
Mr Shenstonc, Mr Talbot and others took part Prof 
Armstrong said that the phrase “ nature-study ’’ was simply 
a '* war cry " at present, and was being used by one party 
for something which was scientist neither in its intentions 
nor methods Later on in the distiissiun ihe fdits were 
mentioned that nature-study has a general eduidtiunal 
signihcancp, and is recognised in England as expressing 
the methods of science, but as being otherwise of an in¬ 
formal character. 

In reply, Mr Latter said that all he wanted was that the 
boys should have their ejes opened, and a resolution was 
passed that a subcommittee should be appointed (u com- 
inunicate with the preparatory schools in order to determine 
the form of science tcuthing best suited to their needs 
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THE ORIGIN OF I'lIE AUSTRALIAN 
MARSVHALS, 

*T*HE relationships of marsupials in generdl to other 

^ mammals, the roule by which their Australasian re¬ 
presentatives reached their present habitat, and the date 
of their arrival, are problems which have of late years 
■ittracted a large amount of attention on the part of 
naturalists, and are still far frofii being definitely solved 
\ bold and vigorous attempt to determine these questions 
has lately been made by a promising young Canadian 
zoologist, Dr B. A Densley, of loronto University, who 
u few years ago paid a visit to England for the purpose of 
•studying the unrivalled amount of material in the British 
Museum The final results of his investigations have lust 
been published in the Transaclions of the Linnean Society 
of London Needless to say, this elaborate memoir is 
bristling with technicalities, and much of its contents is of 
fur too abstruse n nature to be even touched upon in a 
jtmmal like our own Nevertheless, there are lerlain parts 
of more general interest which admit of notice. 

One of the diAfirulties which beset the study of the group 
has arisen from the disioverv, by an Austral'idn naturalist, 
that_ the bandicoots, unlike other marsupials, possess 
vestiges of a placenta, by means of which the itiaterndl 
blood is brought into direct connection with that of the 
ftitus, and the question is whether this implies a muih 
nearer relationship between marsupials and ordinary 
placental mammals than has been generally supposed in 
exist Dr Uenslev answers the question in the negative, 
believing the bandicoot placenta to have had an independent 
origin. He may, of course, be right in this surmise, but 
it must always be remembered, as in analogous cases, that 
this IS a summary, if convenient, way of getting rid of 
diffi^Uies Even, however, on this view, the author Is of 
opinion that the relationship between marsupials and 
placentals is much more intimate than was believed to Ito 
the case by the older naturalists 

As the result of the Investigations of several modern 
naturalists, the belief is gradually gaming ground that all 
tlw modem marsupials, with the possible exceptkm of the 
rasmanian wolf, or thylaclne, are derived from a primitive 
arboreal type, of which the South American opossums (not 
the animals so miscalled in Australia) are now the only re¬ 
presentatives This arboreal ancestry Is chiefly displayed 
m the structure of the foot, end even the essentially 
terrestrial kangaroos can be easily traced, through the 
phalongers (the miscalled opossums of Australia), into con¬ 
nection with on aihoreal type. Somewhat curiously, It may 
bo mentioned In pauing, certain membora of the former 
group--to wit, Che Cree-lungarooB—show a kind of revereion 
to the arboreal life of their ancestors. There ve, however 
(as, indeed, would be manifestly Impoaslble), no signs of re- 
vmion to the orlgfoaf gnspfng type of foot, tree-lcuigwooa 
hopping on the larger branches in the characteristic 
manner. 

The opossums, then, are the most primltlveeof Hvfng 
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marsupials, and since they date from the earlier portion 
(Eocene) of the Tertiary period, they are likewise the earliest 
animals which can be definitely Included in that group, for 
there is great doubt whether any of the small mammals 
of the Secondary epoch (those, for instance, of the Stones- 
fiHd slate and Purbrek bods) are really maTSUpiala, or at 
all events marsupials as we now know them 
The arboreal radiation " (to use a term now extensively 
employed by American zoologists) of marsupials difler- 
entiates them from the extinct creodonts, or priniitlvoi 
Carnivora, of the early lertiary epoch, which appear to< 
have been essentially terrestrial types Nevertheless, by 
means of certain Middle Tertiary South American forms, 
(the so-called spaiassodcnts), these same creodonts appear 
to have been very closely connected with the thylacine, and 
thus with other marsupials, and this presumed relationship 
seems to have considerably puzzled Dr Denaley For, 
while including that animal in the Dasyuridx, he suggesia 
that It may be an altogether foreign member of the 
Australian fauna, and that its origin mav have to be sought 
elsewhere—presumably in South America He adds that no 
signs of arboreal ancestry are to be detected in the 
thylacine's foot If this means anything, it seems to imply 
that the aniniiil in question is not related at all to the 
tvpiial arboreal marsupials, but that its kinship (unless 
the resemblances are due to parallelism in development") 
IS with the South American sparassodonts, and thus with 
the treodonls But if so, it surely seems to follow that the 
ireaturc is not, phylogenetically, a marsupial at all The 
whole question seems a hoiieless puzzle, and if the author 
lannot explain it, most surely we will not make the attempt- 
'lo turn 10 less debatable ground, great interest attaches 
10 the author's remarks concerning the huge extinct 
marsupial from Australia disscnbed by Owen as a carni¬ 
vore, under the name of Thylacoleo. Arguing from the 
resemblance of its dentition to that of the pfialangers, later 
writers, however, came to the conclusion that the creature 
was herbivorous This view is discredited by Dr. Bensley„ 
who, following Dr Broom, reverts to the opinion that 11 
was a flesh-eater, whiih, as Owen suggesM, may have 
preyed on the contemporary giant kangaroos or even the 
still more gigantic diprotodons Nevertheless, it is believed 
that Thylacoleo was descended from herbivorous marsupials 
allied to the phalangers, and, this being so, it is not easy 
to see why the author assigns It to a family group bv Itself. 

I his, however, is but a detail 
The marsupials of Australasia, it is pointed out, must ha«e 
come either from the north-west by way of the Malay 
\rchipelago and Papua, or from the south through an 
Antarctic connection Certain objections raised by Prof. 
Baldwin Spencer against a Malayo-Papuan route are dis¬ 
counted, but the author does not commit himself to any 
definite opinion as to the probable line of immigration 
As to the date of the immigration, the author, after 
mentioning that one authority makes It Jurassic, a second 
Cretaceous, and a third Eocene, inclines to the opinion that 
it did not rake place until the Miocene or middle division of 
Tertiary time Although we incline to the view that it 
was probably Tertiary, so late an epoch as the Miocene 
seems to allow a very short period for the evolution of the 
numerous modern forms and their Immediate ancestors. 

Later on, it is argued that opossums may be the de¬ 
scendants of Jurassic ancestors, or they may themselves be 
Ihe original marsupials. Assuming the latter to be the 
case, it may be ask^, was the arbmal marsupial radiation 
only Tertiary, and are crefidonta (Inclusive of the South 
American sparassodonts) and the thylacine developments of 
an earlier common terrestrial stock related to the still 
earlier mommal-llke reptiles? 

Summing up the evidence as to the diffutfon of modern 
mai^piols, the author Is of opinion that during Ae 
Ollgticene period there was a radlptkMi of opowunia 
throughout a large portion of the northern hamlsplim, and 
that oome of theae onhnala gained an entry mfo South 
America, where they may hnve given rlae to the natkidt 
MIcroblotherllda of Patagonia, Then came Che hnmMv 
tloA into Auatralaala, during Mlooena or Middle TtoMlinr 
time. About the aame period occurred the great d«e£p- 
ment of South American marsupials, such ai fhh edtflidt' 
^bderlrida and the forerunners the 
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CffinoiBBtes The sparasaodonts (Prothylacinids) are also 
Incluoed in this radiation, although how these terrestrial 
<ypea (which, aa already stated, the author thinks were 
probably allied to the thylacine) were developed from 
arboreal forms la left unexplained Finally, in the Pliocene 
occurred the irruption into South America oi the modern 
-opoMums of that country. 

It may be added that the author daniflee modern 
marsupials by the foot-structure rather than by the denti¬ 
tion, thus making- the two main groups Didactyla and 
^yndactyla, In place of Polyprotodontia and Diprotodontia. 

R. L 


COWTRIEVTIONS TO THE SCIENCE OF 
MEDICINE ' 

handsome volume under notice contains a number 
^ of important papers of considerable interest to the 
physiologist, pathologist, and physician. It commences 
with a description, and an account of the opening, of the 
Johnston Laboratories for Biochemistry, Iroplcal, and Ex- 
periinenUl Medicine, the munificent gift of Mr. William 
Johnston—hence the addition in the title of these reports. 
This has a melancholy interest also, since one of those who 
replied to the toasts on that occasion was the late Prof. 
Nocard. 

The first paper is by Prof. Moore on the synthesis of fats 
accompanying intestinal absorption, in which it is shown 
•that absorbed fat Is re-synthesised to neutral fat in the 
intestinal mucous membrane. Neurology is represented by 
papers on the physiology of the cerebral cortex in anthro¬ 
poid apes, by Dr. A. S. Grtinbaum and Prof. Sherrington 
{reprinted from the Proceedings of the Royal Society, 
London), and on the electric conductivity of mammalian 
nerve, by Dr. Woodworth. Prof. Sherrington records a 
tiumber of experiments earned out for the special chloroform 
ixunmittee of the British Medical Association on the 
<loaage of the mammalian heart by chloroform, these have 
Already been referred to in the columns of Naturb. Dr. 
Hume publishes a method for (he Isolation of the typhoid 
bacillus, based upon the greater motility of this organism 
•oompared with that of the colon bacillus, with which It Is 
.generally asaociated, so that the former will reach the 
surface of a column of viscid medium sooner than the latter 
when^ the two ore Introduced at the bottom. Mr. Roaf 
contributes a note on the Influences of flour and allied sub- 
'MBnees upon the typhoid bacillus, from which it would seem 
that emulsiona of flour are inhibitory to the growth of this 
microbe. Dr. J. W, Stephens describes a i^ificatlon of 
the Van Ermengem method for flagella staining. 

The study 01 cancer Is represented by two important 
PBPBTSi one by Dr. Prowse on the relation of vesicular mole 
to chorion carcinoma, the other by Mr, Keith Monsarrat 
on an organism associated with mammary carcinoma. In 
ihe last-named it Is claimed that by the use of a spscial 
culture medium, round encapiuled orgonlsms have been 
cultivated, the cultures In certafn mitancee producing 
mmules of growth when Inoculated into guinea-pigs. 

The vitality of the Liverpool School of Tropical Medicine 
la evidenced by several contributlonii Prof. Ronald Roes 
^aocri^ his thick film *' procese for the detection of 
Mlarla and other parasites in blood. Dr. Christy and Dr. 
St^^hena Coniiifaute papers on “ tick fever " and on “ black- 
" ■■•^lively, and Dm Stophena and 
vunitopheit give • summary of reieaMea on pathre 
Mpd blackwater fever, and auggesilone for the pro- 
nnlldit of theie drM seourM 
^maly* the tolinne eoncludee with the report of the 
neteU ei^MItlqn to the Gambia In 1901, by Mr. Dutton, 
If oontrlhutfid by Mr. Theobald on 
ooHeeted la that a^Redldnn, with a descrlp- 
ma.^^aom new Bvety paper contains tim reeults 

e^k or ‘dbaiwvatroiks of value, and the geii 

ivl'j,' , >T.,Hrtun; 



C/iVfFEieS/TF AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge —It la proposed to “ udiliatc " the University 
of Kinij's College, Nova Scotia. Crnduales in arts of that 
university will be admitted to the privileges of alViliated 
students, namely, exemption from the previous examination 
and permission to proceed to (he B.A. degree after six terms' 
residence in Cambridge 

An annual prize in tivd engineering, of the value of about 
15/, has been founded by Mrs. Wimbolt, In memory of her 
late husband, Mr ] S. Wimbolt, M A , of Trinity College. 
The prize is open to Bachelors of Arts, and will be given 
for the best exercise or dissertation embodying the results 
of independent research in some subject related to the pro¬ 
fession of a civil engineer. 

Tub Finance Committee of the Liverpool Corporation has 
decided to recommend the city council to grant to the Liver¬ 
pool University ro.ooof. during the year 1904, such sum to 
be paid out of the city rate 

At the Northampton Institute, Clerkenwell, on Friday, 
February a6, Lord Kelvin will present the certificates and 
prizes on the occasion of the annual prize distribution and 
conversazione of members and students. 

A coNtBHRNCE on nature-study, arranged by the School 
Nature Study Union, will be held on Saturday, January 30, 
at the Passmore F.dwards' Settlement, Tavistock Place, 
W C. The chair will be taken by Mr Cynl Jackson, Chief 
Inspector, Board of Education, and two short papers will 
be read by representatives of elementary and secondary 
schools 


50CfETJES AND ACADEMIES. 

London. 

Royal SoGlfty, December 10, 1903 On the Resem¬ 
blances Exhibited between the Cells of Malignant Growths 
In Man and those of Normal Reproductive Tissues." By 
J Bretland Pwrmorp J. E. S. Mooroi and C. E. Wwlkor. 

The object of the communication is to direct attention to 
certain important cytological transformatlona exhibited 
during the development of malignant growths in man. The 
changee described appear to be diagnostic of malignant os 
oppos^ Co benign growths, inasmuch ai they seem to be 
absent from the latter class of tumours. Briefly, the 
authors have Identified, within the proliferating edges of 
advancing growths, cells that exhibit a type of karyohlnesis 
presenting an extraordinary similarity to. If not Identity 
with, the heteroCype niitosts that forms ao constant a 
character during the |woduction of sexual cells. Thia 
mitosis, or nuclear division, is remarkably different in 
character from the other divislona in the body-cells, and Is 
recognised with ease and certainty. The nuclear chromo¬ 
somes pass through a totally different senes of changes as 
compart with uiose exhibited by the chromoeomee of 
ordinary nuclei. Not only in shape is this difference mani¬ 
fested, but also in the reduction of their number to one- 
half; and in all the subsequent ceil generations that follow 
frikn a cell that has once passed through the heterotype 
mitosis the reduced number of chromoeomes Is retained in 
normal cases that lead to the direct formation of tha sexual 
celli themselves In any cells, otherwise of similar (hetero- 
typej origin, that are not about to form actual sexual cells, 
variations and abnormalities may supervene. 

All the principal varieties that are commonly met with 
-during the evoluCton of tha sekual cells hsva been identified 
*IA malignant growths of carcinomatous and sarconialious 
' typee. The authors consider themtelves justified in relating 
the malignancy of the growth with Ihm facts, and they 
regard the mallgiiant tissue In question as having origin¬ 
ated fn cells tbaf have lost thdr somaclG character, and have 
dlrecdy aamined the oeture of reproductive rissues. 

They propose the term gomslogfnfc' 10 signify tisaiea 
that an potentially or actuAy about to ^ve rise to mwM 
oella (nmetos), wnllst they csJI fhe cella that have poesed 
throijn the metamorplMifas Indicated above, but whM do 
ItM Aally dorm fuactloeal gametes, gemsfefd, /Thfr ex- 
prSto l eit M wus lnteikded|to embody their eondasM that the 
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so-ral1ed " Lancer tells’ are not, indeed, functional 
^antetefi, but p^M'ntialh of u similar chuiacter. 

'I hey point rait Ih it the nrig-in of ganiKu|^enii tells from 
somntir tinsiie is .1 common feature in plants, but its uiiur- 
reme is obscured 111 aniinuls betause 11 invoices a palho- 
Ingirul condition The> furthir point out ihiit parasitic 
habit of ihi neopLisiii linds Us analogue in the normulU 
par/isitu fhar.uler of the ffaiiipto^rnit tissue of plants 

Linncan Society, December 17, 1903,—Prof S H. Vines, 
KHS, president, in the chair—'1 he Rev I H R 
ttabbins, K H.S , eKhibited -(1) A house-spider (I e^en- 
anu sp ) with its tvlmdncal dwelling in the coiled feather 
of in Indi.tn fan The fan which the ispider adapted to us 
purposes had becMi hanf^in^r up in .1 draw inff-roiHii at | 
Jerusalem I he spider, litrivardt^ bv Miss hilrjohn to VIi*-s I 
(jraie Stelibinf', rearhisl Knj^liind alive (j) A solid (fii uii ^ 
or extrescente iiiwn the root of Cupn's\us inacroatrpa, sent 
for exhibition by Mr K ti. Smart, of 1 unbridle Wells, it j 
was eleven inches in i ircumferenc'e —On the OoLofrlossa , I 
nil fwululionnry stud> J 1 J Plaurw. 'I he Docoglossn are | 
it division of t^ablrofHid molluais for which the stout teeth 
01 the linf^unl ribbon hate sted a name literallv iiiean- 

inff " beam-longued " Ihe common limpt^t is a sufllirientli ' 
familiar representative of this f^roup Mr Pleure’s es.saj 1 
aims at showing' that the group, wilhm the limits vvhith 1 
he defines, is n natural one lo arrive at the structure of 
the common ancestor, he uses “ the facts of comparative 
anatomy and the few known details of paleontology and 
embryology for the reconstruction of ducogUissan history." 
Admitting the preliminar) charaLler of this evoJutionar> 
studi, based on the exaniinalion of comparatively few types, 
he appeals to zoologists for further material on which he 
nidv extend his researches—A brief account of new re¬ 
x-arches in cancer Prof J Uretland rarm«r» F R S, The 
author referred to current theories of canierous growth, and 
then proceeded to state his own discovery that the cyto¬ 
logic al changes in malignant growth resuviible those ex¬ 
hibited by sporogenous or guinetogenuus tissues in plants 
and animals, m the ociurrence of the form of nuclear 
division known as heti-rotype, as distinguished from the 
more usual honiotype division 

Royal Aaironomicil Society, January 8—Prof H. H 
turner, president, in the chair,—Mr Oobrady read a paper 
on the chrnmalii (Hirreition of object glasses—Mr Wm 
llllo read a paper on auroras and magnetic disturbances — 
Mr. Maunder read a paper by Mrs M«und«r on a 
suggested connection between sun-spot activity and Che 
secular change in magnetic declination —Mr Maundor 
also read a paper by himself (cominunicated by the 
Astronomer Royal) on the " great '* magnetic storms from 
187^ to 1903, and their association with sun-spots, as re¬ 
corded at the Royal Observatory, (ireenwnh. The data 

? [iven in the paper showed a remarkable number of co- 
rtcideni^es between the appearance of large spot groups and 
the occurrenen of the greater disturbances in terrestrial 
magnetism.—Prof. Tunidr gave an account of the observ¬ 
ations of variable stars made under the direction of the late 
Sir C Peek at Rousdon Observatory, I.yme Regis. Prof 
Turner had undertaken to edit and discuss the observations, 
which would be shortly published in the Afemofri of the 
Society.—Mr. Tyson Orawford showed a new Ander eye- 

S lece and a sketching board arrangement for the telescope.— 
fr VtfMloy read a note on Mr. Ritchey's photographs of 
the nebula In Andromeda The transparency which Mr. 
Ritchey had sent to the Society had been taken from a 
negative in which the dense central portion had been re¬ 
duced with a weak reducing solution, so as to show on 
the same photograph the details both in the dense central 
and the faint Outlying parts of the nebula. Mr. Wesley 
had carefully oompared this Iransparmcy with some 
untotfched negatives which Mr, Ritchey hod since sent, and 
conc'hjded that the local reduction hod produced no false 
Mail or spurious effects.—Mr. Hlaka shMed pbolc^apha 
a! the Orion nebula by Mr. W. Bv Wllnwii In which the 
detail In the central portion had been brought out by 
differential printing, Lnsceed of reduction of the negative. 

EMviMnou^ 

R^al Vaaloftp, 1>oeffiBb« 7, 1901.—Dr, IfnaiOi 

vfah-prealdqiit. In the choir.^TI^ Keith prbe for 1899- 
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igoi wim presented tn Dr Hugh Marshall for his dl^ 
Liiverv of the persulphiues and for his communications on 
the propernev and reiutiuns of these halls, published in the 
Procvediags of the Soiiety Th^ Makdougall-Hrisbane 
prizf* for i9Ou-'i902 wai* prexentecl (o Dr Arthur 1 ' Masler- 
men for his paper enlitlisl " Ihe Earl)i Development of 
Cribella Oculiita (Forbex), with Remarks on F.Lhmoderm 
Development," printed in vol xl of the Transaittoni of the 
Society '-In a paper on the bull trout of Ihe Ta) and of Che 
'■weed, Mr W L Caldorwood discussed the identifiiiition 
of this important migratory species, and gave reasons for 
the view that the lay bull trout wa4 a true salmon, which 
h.ib undergone modifiLation of probably d temporary nature, 
whiln the 1 weed (lah u.m a trout regarded as the proper 
representative of ,S enox, now ilasted as a variety of 
S /rutlfi--Mr J O Qoodchlld read a paper entitle^ 
“ Field Evidence Relating to the Modes of Occurrence of 
Intrusive Rucks," in which he gave a detailetl description 
of a number of ca^es in which intrusive rocks had clearly 
replated their own volume of the rocks they invade 
Hughes in and Clough in 1880, had indicated cases 

of ihia kind, and had considered that the tuuntry rock so 
rf placed had been dissolved, and that the composition of thn 
product had been equalised by circulation Mr. Goodihild 
supported this view, and gave an outline of what appeared 
to be the mndujc operandi The chief Factors concerned 
were —(1) the heut generated by dvnamic causes, conneited 
chieH} with lerreslrml dihturbame, (2) the presence of 
saline tonslituent« existing in wlution m sea-water or in 
the inland lakes of and regions, which found their way to 
the foci of volcanoes and there underwent concentration by 
prolonged boiling; and (3) the influence of pressure arising 
partly from the generation of steam and partly from the 
dynamic causes to which the volcanic, heat was mainly due. 
He concluded with some remarks upon the differentiation 
of the magma originating in this way, and Che possible 
bffects which might arise from a potash magma invading 
iin older set of racks which had consolidated from an earlier 
soda magma 

December 21, 1903 —Prof Mint, vice-president, in the 
chair."-Prof iohllfap read a paper on the relative efficiency 
of certain methods of performing artificial respiration in 
man After describing th«* apparatus he hod devised for the 
accurate measurement cf the air inspired and expired per 
minute, he proceeded to compare the various meth^s 
associated with the names of Sylvester, Howard, and 
Marshall Hall, and showed by actual numbers that these 
all fell short of the natural breathing, the least efficient 
being Sylvester’s, in which the chest Is expanded and ron- 
tracted by motion of the arms. This method, which was 
still In common use for resuscitation from drowning, was 
absolutely condemned The Howard method was moder¬ 
ately efficient, and was most In favour among medical men. 
The Marshall Hall method was somewhat less efficient than 
the Howard, and had the further objection of being more 
complicated. More efficient than any of these, and remark¬ 
ably eas}’ to perform, was the Schdfer " method, In which 
the subject was placed in the prone position and an inter¬ 
mittent pressure applied on the lower ribs by the i|icre 
weight of the operator's body, which nos oWung backwards 
and forwards some thirteen times a minute. 'Bv this 
method 6760 cubic centimetres per minute were forced 
through the lungs as against 5850 cubic centimetres which 
passed In naturM breathing.—Dr. C. E, PMiont gave an 
account of certain physicochemical Investigations id tb* 
amide group. F-rom determinationa of the change of 
ductlvlty produced by the addition of an amide to arid, 
alkali, and neutral lalts, he concluded that the amides hdvo 
no acid character, but only basic properties. Accordingly, 
the amide group Is bettar represented by the formula 
O ' 

ta. b, .. ta— 

of oonductlvIiT proAicBd mi* ■dStloii of an Mjo* M • 
Dtutral lalt la a vlaodalty aCact Iba vlaoMltx of WhUm 
pf ■eetamlde and caftanOda fdllD^a fiuj elottiy-Uktmmdm 
/.■A*, when y h itaa vlapbaliy with eoqcaatailaa «, ^ 
A la a nMtaat.—In coitaiactiaq wKh Sir laba VaidhrV 
^%iiwtrM iniv<v hi Sta.8hottl^ 
jamaa Wamav fiva « yrattaMnary odf* wri dhaf-l 
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Lcnh Nrss The or^aniRins found werr f^riHipod under the 
three heading, pela^ir, littoral, and ab>siial All the 
pelagie forma and most of the nbyNsal forms extended into 
the nttoral ref^ion, bul the littoral forms (whiih were by far 
the most numeriius) were r<irely found m the open waters 
A comparison of the ur^funihma found in spnnif and m 
autumn showed that there was little seasonal \ariatinn, the 
thief beinf^ the ifreuLer number iif Kotifers in 

Autumn and the presence of certain speiies of Cladocera in 
the later season A remarkable vertical mif^ratinn of [.c^ln- 
dora was established, the animal cuinm^ to the siirfaie 
in fpreut numbers immediately after sunset, and reiirinfr to 
d depth of 100 feet or more durinff the daj 'I he study of 
th^ animals obtained from the dei>]) muds had led to iii.in> 
interesting' results I he Rotifers in the abyssal region 
differed from specimens got nearer shore, but nut enough 
to lead to their clas!»incaticjn us distinct species One mam 
difference was m the size of the eyes. 


Royal Dublin Soclaty, December K. 1903 —Prof W F 
llarreit, K R.S , m the chnir—Prof 1 Johnaon read a 
paper cm willow, ranker 'Ihe author gave an illustrated 
account of an osier canker due to Physahspora f*refiana, 
SacL., a hyalosporuus sphtieriaceous ^y^enl>^1^cele, which is 
recorded In " Sylloge Fungoruin," on Prunus, Sali\, 
Alnus, Rosa, At , in llal>, France, Siberia, and Smiih 
America 'Ihe asiusporous stage is associated in the 
rankers with two others p}rniclia with trisc^itate cnnidin, 
and pyrnidia with bisporous intercalary cnnidia on branch¬ 
ing hvphiv Kcononiically the fungus does great harm, 
killing niun} of the osier sets outright, and in other rases 
spoiling the rods fur basket-work Ihe author has tracc'd 
the fungus from the sets first planted with the rods cut 
from year to iinr, and has also found the disease to he 
present in the osier holt m Kngland from which the original 
sets were supplied Kxpenmenls in infection and in pie- 
ventkm were also described —Dr Henry H Dluen and 
Or J, T Wlighani presented a paper on the action of the 
radiations from radium bromide on some organisms 

Paris 

Acadtmy of 8eltnc«s, January ii.—M Ma;rarr in the 
chair.—The action of the’ X-rays upon uniitial tissues 
R L4plno and M Beulud. The X-rays favour the form¬ 
ation of anivlase in the pancreas In the liver and in the 
J^lood, their first action is to increase glyc'olysis, but ihis 
effect IS diminished, or e\en arrested, by their prolonged 
action—M Locrois was idectrd a member m the seitmn 
of mineralogy in the place of the late M. Munier-Chalmas 
—On the asymptotic study of meromorphic functions M 
£inile Mr«l.-^n Ihe homographic resolution of spherical 
(nangies. M. d’Ooasn^—On the properties of notched 
test-pieces Aug. Poure«l.—On a selfprecordmg apparatus 
allowing of the measurement through a solid wall, carry¬ 
ing pressures relatively high, of small differences of 
pressure M A. Mpofiappr.—On a method for the com¬ 
parison of thicknesses ■ M. MMnpgpr. In the method of 
MM Pdrot and Fabry a thin layer of air between two half- 
silvered glass plates making a small angle with each other 
is utilised. The delicacy or the measuremente is increased 
two hundred times by relating the air film by a thin plate 
of quarts. The i^uartz plate, placed between two parallel 
Nlcols, gives the same fringes as the half-silvered plates, 
but a 18 tinfies larger. Ihip arrangement also possenes the 
advantage of abaorblng miich less light than the com- 
Mnsator with half-silvered plates, and Mrq avoids the oon- 
fusion resuttidj^ from multiple reflections.—On the prodig- 
tipn of the n-rays by sound vibrations: J Macd do LwliiM* 
Tha»fgct that^the oompresslon or extension of a body give* 
Eirtpo *to the arrays to the conclusion that sound vlbra- 
lUhna would produce the same effects, and this conclusion 
fKttdTteHi exparlli^taify confirmod.—On the oppllrations of 
intonommm; E. Varopnp and L;, d pdpfrog. 
SSnw/psiCtlsbt vaiiadlc and ethenal. Camille 
^ pploftr reaction obtained with vgnadic 
IfiMtii^e of^ordlnarr ethar has tiaen traced 
vfoyr uae of 

SHOtTSiweM JtgM Uf tka rare earths. *0. 


double nilraie of mugncMuin .ind bismuth, the latter carrier 
down the gadolinium m cr>Hta11iMng, the operation being 
repeated unlil the soluble earths no longrr give the spec- 
Inini of g.idoliniLim This method of extraitinn wi>rka 
equally well in llu elimination of gadolinium from irude 
\ttrium earths—A new method of estimating ihe halogens 
in urgamc compounds The lasc of ihlorine and bromine 
A Ppubignif and G Chavanno. The ronipdUiid is 

oxidised by healing with u nnxiure of sulphuru and (hromic 
arid*i, the h.ilogen being i .lught in nn alkaline sulphite 
sTilutioii Anolytiul results are given showing the accuracy 
< I the method — I he titration of nitinganexe l-^on 
Ddheurdaaua. 'Ihe oxide is dissolved in a tsolulion of 
sulphuru and oxalic acids, the active oxygen bring 
measured b) the imiJiint uf oxalic jcid destroy^, and from 
Ihe .uTiiiiint of sulphuric' acid used up the quantity of 
Indruihlonc and required by the oxide in the commercial 
preparation of i hlorine can be calculated—On a new 
general method for the synthesis of aldehydes MM BUhal 
and Bommulot. Aldehydes of ihe types R, CHCH ~0 
and RR^ TIICH O are obtained by heating a-glycoU of 
the lypp RR' C(OH) CTI, OX with oxalic and The glycols 
.ire readily obtained bt Ungnard's read ion from the ketones 
R ('O (‘Ha OCjH, Ihe properties of a aeries of alde- 
hsdes prep.ired by this mrtheid are given, in which K in¬ 
cludes alkyls from methyl lo isoomyl, und also ollyl and 
phenol Ihe meihod apiiears to be quite general—Ihe 

i Synthesis of aromatic alciehydes . h Bodroin. Phenyl- 
m.ignesium-bromide reacts with ethyl orlhoforiiiate and gives 
benzaldehyde, with a yield of 90 per cent The para-lolyl 
magnesium bromide reacts in a similar manner—'M he 
stimulating influence of an albumenoid material on the 
oxidation caused by manganese salts A, Trillat. Ihe 
oxidising effect is increased by the addition of an .ilbu- 
inenoid, but the effet t produced is not proportional to the 
amount of the latter, I here being a proportion producing a 
maximum result —On the formation of tetrads and 
rnnturatise divisions in the testicle of the lobster Alphonse 
I LabM. —On the mdamental gland of the oviduct in 
I elnsmobronrhs 1 BoroM.—^'i'ne emission of ti-rays by 
' plants Edouard Magar. N^-rays am emitted by plants, this 
emission beinff Q function of the nutritive activity or evolu¬ 
tion of the plant —7 he morphological charucters of the 
Acroc-ecidia C. HouarcL—Chronology of the rase near 
Mentone. Marcellin Boulo. A further examlnatloh of 
these well-known caves has been undertaken at the instiga¬ 
tion of the Prince of Monaco, and hata rssultetf in the dis¬ 
covery of four human skeletons, many fossil remains of 
animals, and a large number of worked objects In stone and 
bone. The present paper contains the results of the strafi- 
graphical study of these caves. Lavers have been found corre¬ 
sponding to the Upper and Lower Quaternary, and a layer 
beneath these which appears to be pre-Quaternary —On the 
earthquakes in the Andes de Montessus d« Ballom.—On 
the general bathymetric chart of the ocean - J Thoulwt and 
Ch BBifBnsroln.—An experimental demonstration of the 
general action of the Interstitial gland of the testicle on ^he 
economy' P Bouln and P Anowl. Contrary to the 
opinion of Brown-S6quard, ^the umiinaj fluid is without 
action on the organism, the interstitial gland alone 
possessing the functions generally recognised as belonging 
to the whole testicle.—Cooperation, hlerarchlsalion, and in¬ 
tegration of the sensations in the Artisoa: (jeorges BMiV' 
—Radiotherapy as a means of diagnosis and therapeutics In 
certain flbromas ■ Foveau do Ooymiwllw* 

Nbw South Walbs 

Royal Roelaiy, Oestbfr 7. 1901.— Mr. K D Gnihrle, 
preeMetit, In the chair.—The geology of theMlttlgong 
,dlitrict: T Griffith TBpldv and D. Maisraoih The aj^thprs 
show in this paper that the eruptive rocks of the Mittogppg 
distnet are all of post-Triassic age —Notes on some^ native 
dialoete bf Victoria ; R. H. MathMo. 

Novembdr 4, I9Q|<—Mr. F. B. Guthrie, president, in the 
jchalr.^—Ofl hertie further observarkme on the Hfe-hlstoiy of 
Fflaria ifRouhi, eLeldy < T. L. BB«iBroft« In thla giper 
Dr. Bancroft {vffie his at vorkniB timed during the 
fifteen years worked at flfaiC|y|l dlseasiB 6f the human aub- 
hfiL the dom gAd 'lff|M) 'nil,decaMl[ the reauUs of Anal 
wm ‘mi m sublet. Hd has sucoesded;, cliniu|lf'tfe 
agency of moequito^p in tpadsmlttlng Fi/eria kumm'ffoiA 
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mn InfecCod to several healthy do^s, and has also observed 
the manner in which the young Filarla leaves the mosquito's 
proboscis. 

Llanean Society, November 35, iqoi.^Mr. Henry Deane, 
vice-president, In the chair—^ur quelques Similitudes des 
Lances et des Goutumes des Indigenes de Funafuti (ElUce 
Group) et des Indigenes des Ilea de la Socidt^, de I'Archlpel 
des Tuamotu, Arc., by MM Donat and Dourot. The re¬ 
semblances specially considered have reference to the 
namoe of divinities, temples, the cocoanut, Morwda citrifoUa 
and the root of Cordyline, the bark girdle ornamented 
with feathers, and the eye-shade, the hooks and baits used 
In fishing, and the cMture of turtles, edible Mollusca, 
and Juvenile games —variability of Eucalyptus under 
cultivation, by Mr. J H. Moldon. The author has been 
at oonalderable pains to obtain specimens of the Kucalypts 
described as new species from cultivated forms. I'hrough 
the kindness of the professors of the Museum d’Histoire 


THURSDAY, Januasv >S. 

Roval SociBTv, St 4 Oburmtloai oe ih« 8 «b of 

Mica—Prelim man f^per. Dr. S Monckion Csponu, F.U-S^ sad 
F G PonoiiB,—UbwvaiionH upon ihe A quiremeni of Ssodndsry StsUl 
Chsracien IndiLilliijt the Formstion of an Iniemsl Sicrstlon hy the 
Tntida S G Shaiiock and C G Sdigmonn.—On tba Pmt plnvM by 
Benzi in In Pohonlni by Cosl Go*. Dr R Slsehelln.—Tha iSarfU^ogy 
of ibe Etetrocslcoruin Region of ihs Cortss Corobrl. PioT. G. Elbst 
Smith 

Roval frrsTiTUTioN, ai 5.—Tha Flora cf tha Ocosn. O R« M. MnnsFr 
FR S 

iMaTiTuriON OP Elbgtbical Ungihbbrs, St B —Tha Edlooo Accumu¬ 
lator fur Aulomobllei W Hibbert (Adjoiimod diKUidun) To ba 
opened by Dr J A Flenuni, F R S — On ihe Msvnvilo Diitpenlon bn 
Induction Motors, mnd lii Influencn on tha Daaian of thaw Hschlnai: 
Dr. H Behn-Ktebanburg. (AcUouriied dlicouion ) 

FRiDAV, Jahuasv 39. 

Royal Institution, at 9— The Mardiei erf tbs Nile Delta' D G 
Hogsrih 

Institution op Civil Ehgihsbrs, st B—Metallurgy ss Applied la 
Engineering Archibald H Head 


Naturelle at Pons, he has obtained a large number of 
Naudln's types, and has expressed his views as to the 
identitv of these with spontaneous Australian forms —Notes 
from the Botanic Gardens, Sydney, No 9, Messrs. J, H 
Maldan and E. Dmtohm. This paper continues the senes 
of deacrlptfons of new Australian plants, new records for 
New South Wales, and critical notes of special interest to 
Australian botanists—On the botany of the ** clears " and 
"basalt masees,'* County of Hunter, N .5 W., by Mr. 
A. C. tarwlekt—Deacnptlon of a new genus and species 
of Coleoptera (Fam. Hlsplds) from New Britain, by Mr. 
David SBiwrpi F R.S, The generic name Drontispa, 
n gen. Chryiomelldarum (Hispides, group Cryptonychides), 
Is proposed for this insect, which has of late done much 
damage In cocoanut plantations 


DIARY OP SOCIETIES. 

THURSDAY, Jshuarv tt 

Roval Socibti^ at 4 10 —On Uia Acoiisllc Shsdov of s Sphsra, with on 
Appendix by Prof JL Ledge giving the Value* of Legandre ■ Funclfoni 
firra ^to Pm giilBtarvela of 5 Dngreeg ' Lord Rayleigh, O M.. F R S — 
Tha Third Kfil^lc Inlegral Prof A G Greenhlll, F R S -On ibe 
SUiiciun of tba Falmorolc Sosd LagitmMi^ma LomArr, with a Siaia 
masi of tha BvMenca Upen which It U raFerred iii Lyglnoocndron: Prof. 

W, Oliver and Dr D H. Scott, F R.S.—Tha 'iigniflcnnca of the 
SwdaalGal Diatrlbi|tion, tba Nature nf tha MiIdmil and ihi Tnne- 
ddanibUity'of Canqaci Dr. E. F Boohrord and J A. Murray —In vlaw 
of ihi ipoasl mealing (mmadintafy following, tbm pspara will be taken 
01 rood by primed sbairoct 

ROval Inititittion, si 5.—The Flora of the Ocean G. R M. Munby, 
F.R $■ 

Linnoan Socibtv, bi B —An Account of a Plankton Enpediikm to the 
Boy nf BiKny In H M S JtriMrvA.ln igoo' Dr, H G powlar —The 


1900' Dr, H G fowler —The 


Crustocas abtoioed In Dr G H FoiAer In the BUesyon Plankton Rev. 
T R. R Subbing, F.R S 

FRIDAY, Januabv aa 

Rovai. lN«iTiTUTiori, at 9 —SpaciroKopie Smdiae of Aatrophyilcal 
Problcmi el Stonyhurtt Colkga Obearvatory ‘ Rev Waller Sldgreava^ 

Physical Socibtv, at 5.— The PhetograpAiic Action of Rodinm Rayi, 
S Shinner — AatigmaiLc Abonraiion' W Bcnneil.—Some New Com of 
InterferenoB and Diffincilen Prof. R W Wood —EaUlntion of Inuru- 
nwnU by Maaam. Crompna and Co 

SATURDAY, jANOAiV aj 

Royal Institution, si 3 — Bniloh Folk Song : I A. Fullar-Molilond 

hlATHRilATicAL Aswciation, st a —Annual MoMlng.—Models of 
Rogular and Sami-riliilar Solids, including ibo four " polyMm diolldi" 
of Poliiiat, eKhibheir by Mr B. M Langloy,—An Account of a Recent 
Dticaaiian on the PomlbllUy of Fukui oT the Taooblng of Matbamailca 
and Science C S. JackaM—A Oaomtthcal Mote. J. C. Folian.— 
Advonoad School Gouriee of Moihaiiiatlca; C. A. RoniMy. 

AffJUFMK, Jamuahv as- 

B'icibtt op Asti, si B.- 0 iVi and Fata—thdr Uioi and AppIkbIhnii ' Or 
J. Lovkowlticb ( Janiot Lociurai 1 .>. 

Royal OBOOianiiCAL SoctarY, at Bijo.—Tbs GeograpblGil Pivot of 
HCkDry I H. J. Madiliidar 

iNSTiTOTa DP Acru ASIU, at s —A Genwlioa of iba Vkvioai Methods 
of Grouping \Vhalc-l Ifa Annruoaa fee voluailaB ir IK C. Fraoar 

TURSDAV, jAimaav ofe' 

Royal Institution, bi 9 «-Tlia XMenlopmaai of Animafcl PioL L. C 
- maU, F.R.S 

usriTUTinN OP Ciyrt ENGurans^ at Bi.—Tha Sondlpg^p of TMil 
Harbourti A- B. Carey. 

r . H'M/fESoJht, JmiMY wtf 

ea|ugV^or iA.Tv » L—..d ihrir Bwipk^; 4Rkv 
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tROf kRUSTRORG^S EDVCkTlORkL 
CkURklGR 

The Teaching of Scteniifie Method and other Papers 
on Education. By Henry E Armstrong-, LL D., 

■ Ph.D , FR.S Pp, x+4;^ (IxHidon Macmillan 
and Co., Ltd., 1903.) Price 6 s. 

T his book reproducer the chief contributionh which 
Prof Armstrong has made to the literature of 
education from 1884 to the present time, with the 
addition of a parody by another hand of that most 
parodied of music hall Jyncs, ** The Absent Minded 
Beggar " I have been so constantly in touch with 
Prof. Armstrong, and occasionally so closely associated 
with him, that the book comes to me in no degree as 
a new work, and 1 have perforce read it from the [Xiint 
of view of one who regards the mode of presentation 
of the case rather than the merits of the case itself. 
Though the work is entitled The Teaching of Scien¬ 
tific Method," its scope is much wider, for it is an 
indictment of our educational system from top to 
bottom, and an indication of how education is to be 
set right m its relation to all the arts of peace and 
war 

It appears to me that the weakness of Prof, Arm¬ 
strong’s book lies in the want of system and coordin¬ 
ation The arrangement is probably as good as it 
could be, provided that nothing were feasible but the 
mere repnnhng of twenty-three occasional addresses, 
but It IS impossible not to suppose that the constant 
reiteration of doctrine, and the continual reappeacance 
of almost the same words, will deter a reader who sits 
down to read the book solidly through It would 
have been a considerable labour, but it would have 
given unity and plan to the book, if Prof. Armstrong 
had mixed the twenty-three outpourings, and had sub¬ 
jected the nilxed^ liquid to a process of fractional 
distillation 

Coming to the matter of the book, it is unnecessary 
in the pages of Nature to say a single word in justifi¬ 
cation of Prof Armstrong’s assertion of the importance 
of science as an element in national education, and of 
the importance of teaching science well. I shall con¬ 
fine myself, therefore, to' the question as to whether 
the method of teaching sciei^^w-|ilch Prof. Armstrong 
advocates is really a'j^ay of |^^g it well. On this 
question there is an appaf%n(E!^veraity of opinion 
among those who may be supposed to be eqdtled to 
express an opinion. I will assiAne no ^itoriaj plural 
in writing on 'the subject. I, os ond ^teacher, ffter 


In-sdiools am of opinion that Prof Armstrong 
’JRyli^^bcatui^ what Is essentially a good method, and 
^ ^ 1 know that this same method has be^ spoken 

people In terms of condemnation 
Mcah, I am i^y to justify my ^nldh. 

objbctt'Of science teeing in echpolahave been 
' ilplla and agw ip' all degrees of fulness and 
iQh They appear ^efp^_t!o.dUfei^ people. 

fb^ng tfi tfia edmoll of this country; 

JfO., vdL. 69} 



I think, in the hope that it would prove a bread-and- 
butter study, and would provide a body of useful in¬ 
formation as clearly available for practical purposes 
as anthmctic. It was an important ingredient of that 
" modern side ” education which was the outcome of a 
rebellion against the classical basis qp which all 
education had previously rested. It was accepted 
reluctantly by schoolmasters, who, too ignorant of 
science to understand its higher possibilities, regarded 
the intrusion as essentially Philistine in origin and in 
aim 

In France science was introduced into the school 
curriculum with a totally different object The aim 
there was to add an element of natural philosophy, to 
open the mind of the young to an appreciation of the 
grandeur of natural laws, to use science as an element 
of culture 

My own independent critical knowledge of science 
teaching in schools does not go back more than twenty 
years, but I am prepared to maintain that twenty years 
ago the science teaching that prevailed in this country 
waN in the main execrable. Good teachers there were, 
no doubt, for good teachers there always will be, in- 
dependcntlv of all systems But whether looked at as 
giving useful information, culture, or mental training, 
the teaching of science in my school days and after 
was in the main worthy of the contempt with which 
It was regarded by all those who had a humane interest 
in education. 

This slate of things has now been altered to a degree 
which makes the change one of the most remarkable 
and gratifying educational revolutions with which I 
am acquainted. The change has been wrought by the 
efforts of a number of men who were sufficiently in¬ 
terested in science and sufficiently imbued with the 
spirit of the teacher to set to work .and show that 
science could be made an invaluable ^ind-^intng 
study, and among these men I reckon Prof, Armstrong 
as a potent leader. 

Prof. Ariostrong reneunc^ the claim, often imputed 
to him, of having discovert n new method of teach¬ 
ing. What he has dope has been to formulate a scheme 
of teaching in accordance with principles which are 
almost as old as civilisatioq. The aim of this scheme 
has been to free science teaching from the dogmatic 
didactic methods by which It {^as been dominated, and 
to substitute a system which should yield the benefits 
of tl)e experimental method Two things, and two 
things only, 1 think, arc essential to Prof. Armstrong’s 
plan, first, that the pupils should perform experiments 
with their own hands, and second, that these experi¬ 
ments should not be (he mere confirmation of some¬ 
thing previously learned^ oo authority, Ibut the means 


tn^ty yevs’constant study and observation of Bc&noe^of elidting something previously unknown or of 


elucidating something previously uncertain. In tills 
way only, it is* ihaintained, can pupils gain the know¬ 
ledge and use of ocLentifle meth^. Inddentally, It Is 
urg^ that^the experimental studies should be made 
quantitative/ and that a small number of problems 
should be studied thoioughly* 

I cannot fraaglna that thtf^riew of the way in Which 
sdenca should be taught can be sertouily^disputed,, anq 
1 think If Is a pity t^t so many of^Prof. Aritiatrong’r 

O 


290 


NATURE 


[January 28, 1904 


critics should have fastened on quite subsidiary matters 
and loft his ituiin contention unacknowledg^ed. 

I feel bound to admit that in some respects Prof. 
Armstrong has overstated his case. His advocacy has 
suggested that he desires the pupil to discover every¬ 
thing for himself and by himself, and so is incurred 
the criticism that it is ridiculous' to o\f>cct a child (o 
achieve in two or three years that which it has taken 
grown philosophers lentunes of labour to achieve A 
beginner cannot discover much for himself by himself, 
but n judicious teacher may lend him to discover much 
1 think thnt Prof Armstrong has exaggerated the im¬ 
portance of quantitative work, great though that 
importance be One has only to think of the achieve¬ 
ments of Scheelc in order lo realise what a splendid 
thing qualitative w'ork may be when faithfully per¬ 
formed. Again, the element of useful information 
must not be underestimated; we want to get the pupil 
along, and there is surely much that may be told, if 
it IS properly presented and punctuated with experi¬ 
ments In doing this there is no need to throw the 
pupil into a state of passive acceptance, still less of 
passive resistance, a good teacher knows how to avoid 
either 

Another point on which Prof. Armstrong's critus 
have fastened is his nomenclature This is really a 
trifling matter, but such as it is I am on the side of 
the critics “ Chalk gas " seems unneces-sary, even as 
a temporary name for carbon dioxide Why not fixed 
air, which i^ both descriptive and histoncaP How¬ 
ever, as 1 have said, such things arc mere trifles 

In conclusion, 1 will express the opinion that it is 
not the matter of Prof. Armstrong’s proposals that has 
created opposition, but the manner. There is probably 
no decent member of society more repugnant to the 
n\erage Englishman than the aggressive educational 
reformer If a man quietly record«« in books the out¬ 
come of his mature reflections and experience—well, 
vou can avoid him by not reading his book, but if he 
appears at all your meetings with his new' doctrines, 
if he invents new terms that dart promiscuously about 
the atmosphere of the educational w'orld, and if 
eventually he gets known to the newspapers as a man 
likely to furnish occasion for the headline animated 
debate," it is quite otherwise If a man is a stylist 
like Matthew Arnold, deft with epigram, breathing a 
cultivated irony, he is forgiven everything for his 
literary excellence But Prof Armstrong has not 
chosen the persuasive method of Matthew Arnold. He 
is vigorous almost to violence, red-hot, scathing, 
scornful, uncompromising and incessant. He is no 
respecter of persons or institutions, however eminent, 
however ancient. He is absolutely impartial in his 
iconoclasm. 

These peculiarities may have hindered Ihe acceptance 
of improved methods. In any case, improvement could 
only have come in slowly, for it is laborious, and taxes 
the Ingenuity as well as the diligence of the teacher. 
The eagerness of public administrators for speedy 
results, the false economy which gives the teacher no 
time to think, and the crowding of elementary classesi, 
not only In the case of sdenoe, but all through the 
school course, are great obstacles to thorAughness. 
SO. 1787. VOL- 69] • 


How idtc^ it is lo preach improved methods to an over¬ 
worked teacher who has se\enti, eighty or a hundred 
children to teach at once 1 

When all reasonable concessions have been made to 
Ins critics, it will, 1 believe, appear that Prof. Arm- 
stiong has rendered an inestimable service to the cause 
of true education Arthur Smiihkius. 


PRACTICAL ZOOLOGY 
First Report on Economic Zoology. Bv Fred V. 
Theobald, M.A Pp xxxiv+iqz, 18 flgures. 
(London Printed by Order of the Trustees of the 
British Museum, 1903 ) Pnie 647 
HIS volume of reports on problems of eionomic 
zoology IS very w’elcomc It represents a type 
of publication famili.ir in .\iiieric.i, which has never 
been more than very rare in Britain , it is packed with 
valuable pratticnl advice which must sureh justify 
zoology in the e^es of any uiuomerted utilitarian ; and 
it illustrates Ihe nature and amount of scientihc in¬ 
formation on matters of economic importance which 
the staff of the zoological department of the British 
Museum is almost daily called upon, and is prepared 
lo furnish to the public service or to individuals.” 
As IS well known, this side of the Museum's work 
has been brought into particulai prominence ^nce 
Prof. Ray Lankester became director 
The contents are necessarily very heterogeneous, and 
afford n fine illustration of the multitudinous ways in 
which man’s practical interests come into conirict with 
animal life. We find discussions on cereal pests, root- 
crop pchts, fruit pests, garden pests, forest pests, on 
poison for moles, on tapew'orm in sheep, on the origin 
and varieties of domesticated geese, on dipterous 
laivffi in human excreta, on Anobium te’isoMum in 
St Albans Cathedral, on green matter m Lewes 
Public. Baths, on the cigar beetle and the Teredo, on 
the tsetse fly and the Ceylon pearl fisheries, on the 
screw worm in St. Lucia, locusts in the Sudan, mos¬ 
quitoes at Blackheath, .'ind so on through a variety of 
subjects that is positively astounding Mr. Theobald 
deserves warm congratulation on the impre«.<ivencsB 
of Ins ” First Report." 

The variety of subjects which have h.'id to be 
discussed in rcsjxmse lo inquiries from the Board 
af Agriculture, the Foreign Office, the Colonial 
Office, and from private individuals mokes the 
volume very multifarious, and gives a special apposite- 
ness to Pr6f. Ray 1 -ankester’s introductory scheme or 
outline of economic zoology Ho gives a classified 
survey of the various subdivisions which it \s found 
convenient to recognise in the treatment of this sub¬ 
ject, This classification of animals In their ceonocnie 
relation to man, which recalls a little book by ElL 
Edwin Lankester, proceeds from the simpler reiaikw" 
of primitive man and the animals around 
more complex relations of civilised moii widi iw 
Jess atts and industries and drcudtscrlbed 
W(i give the classification in outline 
Group A. —^Animals tapiishd or slaughltfiU by jauto. 
for food, or for the use by him In ,otiier ways, of. tblflio' 
skin, bone, fot, or Mtar products. 
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animalB of the chase; food-fishes, whales; pearl- 
muMeli. 

Group B. —Animals hr^d or cultivated by man for 
food or for the use of their products in industry or for 
their services as living things. Examples —flocks 
and herds; horses; dogs; poultry; gold-fish, bees; 
silkworms and leeches. 

Group C.—Animals which directly promote man’s 
operations as a civilised being without being killed, 
coptured or trained by him Examples —scavengers 
such as vultures; carnon-feeding insects; carthworins 
and flower-fertilising insects. 

Group D.—Animals which concern man as causing 
bodily injury, sometimes death, to him, and m other 
cases disease, often of a deadly character Ex¬ 
amples —lions; wolves, snakes, stinging and para¬ 
sitic insects, discase-gcrm earners, as flics and mos¬ 
quitoes; parasitic worms; parasitic Protoroa. 

Group E.—^Animals w'hich concern man as causing ; 
bodily injury or disease (both possibly of a deadly 
character) to (a) his stock of domesticated animals, 
or (b) to his vegetable plantations, or (c) to wild 
animals in the preservation of which he is interested; 
or (d) to wild plants in the preservation of which he is 
interested Examples, —Similar to those of Group 

D, but also insects and worms which destroy crops, 
fruit and forest trees, and pests such as frugivurous 
birds, rabbits and voles 

Group F.—^Animals which concern man as being 
destructive to his worked up products of art and in¬ 
dustry, such as (a) his various works, buildings, larger 
constructions and habitations, (b) furniture, books, 
drapery and clothing; (c) his food and his stores. 
Examples: —White ants; wood-eating larvae; clothes’ 
moths, weevils, acari and marine borers. 

Croup G.—Animals which are known as " bene- 
ficials *’ on account of their being destructive to or 
checking the increase of the fajurious animals classed , 
under Groups D, E, and F. Examples -^Certain 
carnivorous and insectivorous birds, reptiles and 
Amphibia; parasitic and predaceous insects, acari, 
myriapodsi &c. 

Wo have, then, in this “ First Report on Economic 
Zoology a large number of expert discussions of 
particular points—all of practical importance and i^me 
of theoretical interest as well; and we hove also a 
luminous orientation of the whole subject No one 
’ can help being impressed by the fact that zoology 
floes not lose either in Interest or in thoroughness as 
it becomes more social, J A T. 


IRRIGATION WORKS. 

Engineering. By Herbert M AVilsQfii 
. Fourth edidon- Pp. xxili+573. (New Yorki 
, Jobti and Sons; London : Chapman and Hall, 
1^^,) pjjcao jyjf- aet- 

of about 500,000!. having been 
the Congress 0/ the United 
mroomo 6f JrHjgajtlon works In arid 
af Run dltoctor of the 
^ litem bben prepared 
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w ith a view to their execution in the near future, which 
have already given employment to a number of 
engineers This development has enhanced the im¬ 
portance of a sdund knowledge of the principles of 
irrigation engineering, and has, accordingly, led the 
author to revise thoroughly and enlarge his book on 
the subject 

The area of land irrigated in the United States, 
rraLlung more than 7^ nullion acres, is second only 
to India with 33 million acres, being larger than the 
irrigated area m Egypt of 6 million acres, in Italy of 
4/^ million .itres, and in Spam of zj million acres. 
The States in which irrigation h.is been most resorted 
to are Colorado, California, Montana, Ltah, and 
Id.iho, with irrigated lands ranging from i\ million 
to half a million acres. After a very short introduc¬ 
tory chaplcT on irrigation, the book is divided into 
three parts, dealing with hydrography, irrigation 
canals and canal works, and storage reservoirs re¬ 
spectively, in nineteen chapters altogether. 

The subjects treated of in the first and third parts 
are, for the most part, similar to those contained m 
bi>oks on W’ater-supply, the chief exceptions being 
chapter iv , on alkali, drainage, and sedimentation; 
ihapter v , on the quantity of w^ater required; and the 
end portion of the last chapter in part i , relating to 
sewage irrigation, which Xiongs strictly to sewage 
disposal When the drainage of irrigated lands is not 
ellidentl> provided for, and an excess of water is care- 
ltssl> distributed, any alkali in solution in the water 
,'ll cumulates by the evaporation which occurs as soon 
ab the w ater rises to the surface, sodium carbonato 
being the most injurious 10 the soil, and the land also 
becomes water-logged and swampy, which, besides 
being bud for agriculture, is liable to occasion malarial 
fevers Silt, whidi is brought down m large quanti¬ 
ties in flood-time by inimy rivers’, the waters of which 
arc used for irrigation, is very valuable as a manure 
if It can be spread over the land, but it is very liable 
to deposit in the storage reservoirs and canals provided 
for irrigation, before thi w'aier reaches its destination; 
and the aim of the engineer is to convey the lighter 
and more fertile silt on to the land with the water, and 
to arrest the heavier silt before it reaches the reservoir, 
or to scour it out through sluices in the dam; and in 
the case of a diversion canal from a river, to arrange 
its entrance so ns to keep out most of the heavier silt, 
and to make the remainder deposit in a part of the 
.canal from whence it can be readily removed The 
amount of water required to irrigate a given area de^ 
^ pends upon the conditions of the locality and the crops 
I raised, and forms the basts of all irrigation schemes. 

The second part deals with works relating ex^ 
clusively to irrigation in seven chapters, in which in¬ 
undation and perennial canals, their alignment, slope, 
land cross section, headworks and diversion weirSi 
'scouring sluices^ regulators and escapes, falls and 
] drainage works, dlstributAries and the appUcatiort of 
I water and pipe irrigation, arq successively oonsMeredt 
jond this constitutes the most important part of the 
'bodk as regards irrigationr The book, hOwbver,'^'di a 
, whole, deals with thn principles and practice of irrlga^ 
tlon in A very complete mdnner, and is profusely lllua- 
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Ira ted by forty-one full-page view*; and plan*:, and one 
hundred and forty-hvo figures in the text; it is written 
in a simple style and printed in large type; and within 
a moderate compass the volume furnishes n large 
amount of information, combined with the results of 
expericncp, especially in the United States, which 
should prove of considerable value to engineers en¬ 
gaged in irrigating and regions 


OVR BOOK SHELF. 

Graphic Siaites, with Appheattons to Trusses, Beams, 
and Arches By Jerome Sondericker, B S , C E 
pp viu+137- (New York* John Wiley .ind Sons, 
London Chapman and Hall, Ltd . 190J) Price 
85. 6d net. 

This is n very practical treatise on the determination 
of the forces in braced structures, beams, masonry 
arches, and abutments. It is bas^ on a course of 
instruction given at the Massachusetts Institute of 
Technology. The author presupposes a knowledge of 
the strengths of materials, of the principles of statics, 
and of ordinary beam formula for stresses and de¬ 
flections, and is thus able to present his methods in a 
very concise form without any lengthy preliminary ex¬ 
planation, and he pays special attention to the pre¬ 
cautions which should be taken in drawing the 
diagrams in order to secure the best results 
The graphical processes arc accompanied by 
analytical calculations, and the student is wisely 
encouraged to make himself familiar with both 
methods of ctimputjtioii, and not to follow either 
slavishly Building construction is mainly drawn upon 
in providing examples, which include such cases ns 
steel framed buildings under the action of gravitation 
loads and wind pressures The author does not 
employ the strain energy method or its equivalent for 
structures with redundant elements, but proceeds by 
arbitrary assumption as to what seems probable in each 
particular case This is often the only feasible plan, 
but too much reliance should not be placed on the 
results obtained. For instance, there is probably con¬ 
siderable error on p. 79 in the tacit assumption that 
the reactions in the trussed beam are the same as if 
the middle support did not yield Considerable atten¬ 
tion is given to frames where the members are subject 
to binding stresses as well as to direct stresses. 

The thrcc-hinged arch is dealt with, and some of the 
methods which have been proposed for determining the 
line of resistance in a masonry arch are briefly dis¬ 
cussed ; the author works out one example in full de¬ 
tail, showing how to find the linear arch which lies 
within a specified region (such as the middle third), 
and has the least horizontal thrust. 

Memories of the Months. Third series. By Sir 
Herbert MaxweB, Bart Pp xi+aqo; illustrated 
(London ' Edi^ird Arnold, 1^3.) Price 7s. 6d, 

The author has no occasion to offer apologies for con¬ 
verting the " Memories " into a trUoey, and it is with 
sincere pleasure that we welcome this latest addition 
to a charming series, of which we hope we have not 
vet seen the end. Whether his subject be forestry, the 
habits and aC^viCy of smirrels, local place-names, 
salmon-olseaBO^er vole-plagues,'* Sir Herbert writes 
with a charm peculiarly ms own, and, while imparting 
information, does so in a style which many of our best 
noveJIats flight envy. Perhaps the highest praise we 
can bestMiB to say that whenever one of the author's 
books into our hands (or review, we Invariably 
read it jim beginning to end-^-and that with pleasure 
and satimetien. 


As Sir Herbert is not, we bebeve, a professed 
naturalist, a few slight errors, mainly due to Lack of 
acquaintance with current zoological literature, could 
scarcely fail to occur in a work of this nature. 

For instance, his arguments and conclusions drawn 
from the remarkable distribution of the fresh-water 
fishes of the genus Galaxias (p. 50) are rendered practi¬ 
cally nugatory by the recent discovery of a marine re- 
prc^ientativc of that group Again, he does not appear 
to he aware that the Thessalian vole (p. 39) has been 
assigned to a new species by Captain Barrett-Hamll- 
ton, under the name of Mteroius harUngi. We may 
also direct attention to the practical repetition, on pp 
46 and 47, of the account of the damage inflicted on 
Scottish pirtc forests hy crossbills given on pp. i and 2, 
the repetition extending even to the fading of the 
crimson of the head and neck of the bird to dull 
greenish-olive after death. Another repetition will be 
found by comparing pp 73 and 115, in connection with 
the origin of the name Winchester; with the discre- 
panev that Gwent " is stated to mean " white '' in 
the hitter, and ** downs " in the former passage. 
Finally, the misprint (>dicnemus on p 102 is scarcely 
consonant with the author’s predilection for ety¬ 
mology 

Where all is interesting, it is difficult to select 
passages for special notice. Attention may, however, 
be directed to the calculation of the muscular activity 
of the goldcrest ns contrasted with that of man (p. 
40) It may also be noted that the author defends his 
contention as to the limited height to which holly is 
prickly by the remark that when this has been called 
111 question it is owing to artificial strains, and not 
the natural wild stock, having been the subject of 
observations 

With this we must take leave of a volume as charm¬ 
ing and full of interest as its predecessors, R. L. 

Educational Woodwork. By A C Horth. Pp 159, 

(London Pcrcival Marshall and Co., n.d ) Price 
6J net 

The author has attempted to provide, within the re¬ 
stricted limits of a hundred and sixty pages, a three 

{ rears’ course of woodwork, drawing, and object 
essons; chapters on discipline, organisation and 
method; particulars as to the fittings and furniture 
required tor the exercises, as well as hints on the in¬ 
struction of deaf, blind, and special children At the 
same lime he has found space for nearly two hundred 
illustrations, The consequence is that the instructions 
are meagre, and in many cases quite inadequate. The 
illustrations in the earlier pages are gcKMi, but some 
of the drawings intended to help the object lessons 
outlined in chapter vlii. will fail to convey much mean¬ 
ing to pupils. The courses of woodwork are also pufan 
lished separately In pamphlet form at fourpence net for ; 
each year. 


Die Proportion des goldnen SehniiU> By J. KllUer. 

Pp. 36. (Leipzig: B. G. Teubner, 1903.) 

This is an attempt to discuss the properties of quanti¬ 
ties in continuea proportion, and in particular the 
series of proportionals derived from the proUem ^ 
medial section, in connection with a lar;^ numb^ Of 
mathematical, physical, and even pl^leiologlbal 
problems. J "' 

If books of this kind arc written nod ro. 

creation by people who ento ditaktng^abw^scfniU ' 
mathematfcal and semipphuosophlcat cootiderotfoil^ 
and who merely take W concluribne antred' nTw 
what they are worth, Wlthoirt attadihig mrnAii 
tlfio value to them, then the ptseeiit vmttoe dsanMQflr; 
fulfils Its object ^ ^ 
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LETTERS TO THE EDITOR. 

[Th« Editof doet not hold himself responsible Jot opinions 
expressed by hij correspondents Neither can he undertake 
- to return, or to correspond with the writers of, rejected 
* manuscnpts intended for this or any other part of Nature. 
No notice u taken of anonymous commumcattons ] 

The Royal Society, 

At the sprt'ial meeting' of the Royal Socieij held on 
Jaauury 21, when the umstituiion and fiinction<« of the 
seLtional rommittees were under LonRideration, the opinion 
wan expressed by more than one speaker that the uSTfulness 
of the society in encouraging and advancing siienlihc work 
i!i not what it might be, but no very dohniLe suggestions 
were made with a \iew to its improvcnicnt 

It seemed to me that the functions of these sectional rom- 
mitlees had a good deal to do with the lock of scientifiL 
enterprise which we observe in the Ruval Society, and that 
they might with advantage be done away with 
Aa many of the fellows had left the meeting before I 
spoke, and as ever} thing that affects the efficiency of the 
Roval Society concerns rhe publii, I crave the hospitalit} 
of the columnV of Nature to develop aa shortly us possible 
inv viewh on this matter 

ihe mam function of the sectional committees is to refer 
papers received by the society from fellows, to some other 
fellow 4 ir fellowH of the socicl) to lie certihecl that they are 
or are not fit to be nccppted and published b} the soclet) 

It IS well known that the fellowa of the society arc de facto 
chosen by the I'ouncil after rigid strutin} and the most 
careful inquir), and the only object of this scrutiny and 
inquiry in tu satisfy the louncil that the candidate whom 
It recommends is a man of eminence in hia own science, and 
that the work which he la likely to do will be a credit to 
the aoclety So convinced is the society of the thorough¬ 
ness and impartiality with which the council discharges this 
duty that the cxinfirmation of its selection by election has 
tome to be a pure formality 'I his being mj. It cannot fail 
to surprise the newly elected fellow, when he proceeds to 
justify his election by doing work and communicating the 
results of it to the society, to find that he is now in no 
better position than he was before he was elected His 
work Is referred in the same way as that of any outsider 
Ills recent selection by the couiicil is ignored by that body 
or IS regarded as having no weight, and it treati him, 
scientifically, ns a perfect stranger 

Kurthermore, this reference, which amounls to neither 
mere nor less than u secret revision of ihe title of the fellow 
to the privileges of the society, is repeated on ev'ery occasion 
when ho comes under the notice of the society by offering 
It work So long as he is content to bo a passive fellow, or 
an inactive one, ho is spared this injustice and 
indignity. It is no wonder then that the fellowship of the 
Royal Society has come to be looked on as an invitation 
rather than as an incentive to work, 

_ How different is the state of things which we observe 
in the parallel society in Fra ne'e, the Academy of Sciences. 

thoroughly democratic, and all its pro¬ 
ceedings are inspired by wilighteded self-respect. But we 
need only contemplate the work which it puts through in 
™ year and compare It with what U turned out by the 
j^yal Society to see that there Is somKhing for us to learn 
by Its study 

First and foremost the academv meets fifty-two times in 
JJ*®namely, on eveir Momfay, with the exception of 
^ster Monday and Whit Monday, and then^t meets on the 
Tuwttays By the time-table of*the current year 
tMKoyol Society Is to meet twenty times 

»®mb«rt, or communicated by members of.tHe 
Ore apt obliged to be sent In before the meetings 
of tho meeting Is compiled at the meeting, each 
vTUdber vho kas a paper to comnninlcate giving notice of 
y y aecmpry op his arrival in the room, and the 
tiHmn Ifi^tly In the otder of thefr,Intimation, 
yjphm OatttkiihifeaiM hy th« member is tb be pub- 
raodiM of Che elttbig.^lfr hat to be 
iktliigi the, corrected 
1 ^ pflnter OO *e Wednesday 
fhah pl^khM without lali on the Sunday 



'Ihe rnminunication, reading, and publiialion of a paper prr- 
senlcxJ to the acadeniv I'l therefore an affair of the inside 
of a week, and it is a lertaintv Ihis promptitude in the 
pulling through of work due Lo the fundamental fart 
that when a man is elected a member of Ihe aindrm> he 
enters at onie into the full rnjovment of all its privileges, 
and one of the chief of these is the complete confidence of 
all his fellovv-meiiibers When he comniunii ates a paper, 
whether il be by himself or by someone not a member of 
the luademv, it is aieepted without question The only 
limitation in the privileges of members is with regard to 
the spate that they are entitled to claim in the Contptes 
rendus A paper by a meniber or foreign associate of the 
iitfideniv inav fill six pages ppr number, and his lommunl- 
lations in the vear mav fill fiftv pages in all, and this as 
a matter of right 

It IS unnecessary to occupy more spaie in order to show 
what a powprful engine the Academv of Sciences is m iho 
produrtion and pncour.igement of work, or to indicate how 
ejsilv the Roval Society mav suix-essfullv rival it I.et 
every fellow of the society, whether he be on Ihe council or 
not, have loinpletp ixinfidence in his fellow-fellows and give 
pratLital effixt lo it, and the thing is done The rest wilt 
follow of Itself J V Ulchan'AN 

i.inuur_v 2). 


Th« Radiation from an Electron deacnblng ■ Circular 
Orbit 


1 111 (oniplele formula for the radiation ma} be useful to 
some of those who are now indulging in atoiiiK spocula- 
tioiiN It is derived from the general formula I gave u year 
ago in NATI RE (October 311, 1902), c\pre,sbing ihe electro- 
magnetK held everywhere due to an electron moving ativ- 
how' Put in the speiial value of R required which is a 
matter of elementary geometry, and the result is the com¬ 
plete finite formula" But only the part depending on K-‘ 
IS required for the radiation, and, in fact, we onl} want 
ihe r-* term (if rss-distance from the cenire of the orbil), 
if the ratio of the radius of the orbit to the distance Is 
insensible, and that, of course, is quite easv, on account of 
the extreme sm.illness of electronic orbits 'I he magnetic 
forte IS given by 


subject to 


H.sQ*'**** cos B cos Pi, 

4 wrv 

(0 


(a) 

■= —L . T $ 9 - sin 9, 

1 - 3 am p, V 

(J) 

n = di + 3 cos p,^p-iW + ar/r^ 

< 4 ) 


There is no limitution u|Min the si2C of u/r, save that it 
must be less than 1. But there is a limitation regarding 
the acceleration If the change m the acceleration is 
sensible in the lime taken by Iftrht lb traverse the diameter 
of the electron, it will sensibly aller the results, The size 
of the electron itself will then have to be considered But 

this is very extreme. To explain the symbols the 

(surface) charge is Q moving at speed u and angular speed 
n Id a circle In the plane perpendiculai; to the axis from 
which y Is measured. It revolves lively round Ihm 
oxlA, and its position when fso is ^ = 0. Also, r, 9 , p are 
the usual spherical coordinates 0/ the point of observotjon, 
end Hi are the p and 0 compoaents of the magnetn. 
force at that point at the moment t, llie roeffictent a* 
shows the Doppler effect on te The differepcfr between 
and fi must be noted » 

It will be readily seen what on important part the Doppler 
effect plays if, as has been sometimes assumed, sub¬ 
atomic m^iohs of electrons inva 4 ve values of u 'wMch are 
not IfisensiMe fractions of v. For instance, in the plane of 
the o^t, Hp *0, and 
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i'hc effect IS to compress 11 In one half and expand it in 
the other half of a period, with correspondinff streng’then- 
in^ and weakening of intensity, and also with a shifting 
•of the nodes towards the compressed part When u/v is 
made large, there is a great concentration at = 
a}ir, 4iir, , with only a weak disturbance of opposite 
sign between them I hat is, there is a tendency to turn 
the original simply periodic vibration into periodic pulses, 
which become very marked as u increases towards v The 
radiation of ener^ is very rapid It involves (/ c} the 
factor (i —This becomes so great as seemingly 
to shut out the possibility of anything more than momentary 
persistence of revolution Uut there might be a solitary 
partial revolution, or nearly complete, in cometary fashion, 
which would generate u single pulse, if there cannot be a 
sequence of several at speeds nearly equal to that of light 

Three suggestions have been made about the X-rays 
Hontgen suggested a longitudinal ether disturbance This 
has not found favour, because it requires a new theory of 
electricity. bchuster suggested very rapid vibrations 
This IS tenable, because in the inside of an atom rudimen¬ 
tary calculations show that vibrations much more frequent 
than light are easily possible with revolving electrons 
Stokes suggested cxillisional pulses This is tenable too, 
f(iT the collisions must produce electromagnetic pulses I 
think X-rays are mixed Stokes pulses and Schuster vibra¬ 
tions, the latter arising from the atoms of the body struck 
Now a pulse is not the same as a ooittinuad vibration, 
though It may be analysed into the sum of various sorts of 
continued vibrations, just as the distorted simply periodic 
vibration in (5) above may be There ought, then, to be a 
physical difference between the effects of collisional pulses 
and continued very rapid vibrations Apart from the 
emission of electrons and matter, there might be six sorts 
of radiation at least, say, light vibrations, below light, 
above light, collisional pulses, coinetary pulses, and possibly 
periodic pulses The last may have to be excluded for 
the reason mentioned. 'ihe cometary pulses would re¬ 
semble the coHisional pulses, though less dense The above 
light vibrations need not require ufv to be more than a 
small fraction, though even then their maintenance Is a 
difficulty They require renewal again and again, perhaps 
in a c^DillsJa^al manner There is a good deal to be found 
out yet in the relations of electricity to matter. There is 
also sometimes a good deal of misconception as to the re¬ 
lations of theory to fact A purely dynamical theory of 
electricity, like MaxwcH's, can give no information about 
the connection between electricity and matter For ex¬ 
ample, Zeeman's experiment, as interpreted by Lorentz, 
brought out the striking fact that it was the negative 
electricity that revolved, not seemingly the positive, and 
the fact harmonises with J J Thomson's negative 
MipuBcies Theory could never pr^lct such a fact, because 
it is not in the theory It could not be there, b^ause it 
has no dimendence upon the dynamics ol electricity in the 
theory The same may be said of various other new facts 
much discussed of late. Now, though the theory cannot 
predict such facts, It Is useful, of course, as a guide in 
framing hypotheses to account for the new facts, Tor Jt is 
no use flying In the face of solid theory Whether the 
solid theory itself (not meaning that the ether is solid) will 
need to be altered remains to be seen There Is no sign 
of it yet, though I cannot believe the ethereal theory is 
complete. 

To analyse the dopplerlsed vibrations expressed by (i), 
(a) into simply periodic vlbratfons seemed to involve very 
complicated work at first, save Just for two or three terms. 
But there is a trick In It, which, when found, allowf the 
complete expansions to be develop in a few lines First 
show that (this Is the trick] 

Neat, by the theoram known os Lwinga'a, fin can be 
At onca put In the form of a oerlas mvolvlnff the dtf Ivadvaa 
of varloua powers of cxm p,. Do not And the darivativaa 
from them,, hut put cob In terms of the aum of flM 
powers of coblnei by the wall known elrculnr formula. Ilia 
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full differentiations, not forgetting those in (6), may then 
be done at sight in one operation The result is 


a*(8in 0, - jS)=sin po - A * cos apo - sm 3P9+sin p^) 

+^/ 8’(4 CM 4^0++ f —.( S* ■!" + S' r 3^ 

3 |4 a’' 

H 10 SIB^-^6‘coi6^,+6 4*cm4^,+ iS a'coia#,^ 

-...•( 7 ) 


and so on to any extent 'ihen, to find the other one, 
differentiate the series in (7) with respett to p, and divide 
the nth term by n Thus 

o'* COB p,=co9 po+ ad Bin apo - coi 3*o+cos,po^ -... (8) 

and so on This analysis of the vibrations is useful In some 
special developments, but of course the original distorted 
simple vibration is the most significant In fact, the result 
of the analysis exhibits the common failing of moat series 
developments that the resultant meaning is not evident 

Another way Use Bessel’s senes for the sine and cosine 
uf and then carry out (6). It is remarkable that the 
relation between the eccenlrir and mean Hnomalj^ In a 
planetary orbit should be imitated, for the dynamirs is quite 
different. 

When 1 was a young child 1 conreived the idea of an 
infinite series of universes, the SKiIar system being an atom 
in a larger universe on the one hand, and the mundane atom 
a universe to a smaller atom, and so on 1 do not go so 
far as that now, but only observe that there is a tendency 
to make the electrons indivisible, and all exactly alike But 
they must have size and shape, and be therefore divisible 
Unless, indeed, they are infinitely rigid. Or they may vary 
in shape without dividing There are infinite possibllitwa 
in the unknown Kaufmann's measurements go to show 
that the moss of an electron, if there is any, Is only a small 
fracticm of its effective electromagnetic mass, although that 
IS not a definite quantity subject to thr Newtonian aecond 
law But it 18 too soon to say that the electron has no 
mass at all, that Is, to be quite sure that negative electricity 
IS absolutely separable from matter, though it seems likely. 
It would be well to have, if possible, similar measurements 
made on positive electricity If permanently attached to 
matter, it should not exhibit the increased inertia with in¬ 
crease speed in a sensible manner. 

January ri Ouvbh Hxavisidb. 


Atmoaptaeric Blactrlcity. 

Your correspondent Mr George Simpson truly points out 
that the sun's a rays would be stopped by the upper atmo¬ 
sphere, whereas his A rays would penetrate much further; 
and perhaps he may have also noticed that an energetic 
separation of these oppositely charged rays would be effected 
by the earth's magn^c field, the negative being conveyed 
toward the poles, and the positive remaining near the tropics 
along with the maximum sunshine. 

Consequently quadrantal earth-currents would be gaoarw 
ated, and likewise a Leyden jar action would be sat Up 
in the tropical region of the lower atmosphere, auffudeiU to 
account for prevalent tropical thunderstorms. Soma mag¬ 
netic perturbattons could also be accounted for. 

Olivbr Lodge. 


Nomenciatiira and Tables of Klnahip* 

A CIRCULAR letter, arranged Ilka the following. Is about 
to be issued lor earning out certain Inquiries Into bafadky^ 
and I am anxious, Wtora taking a mere dranlta alii, to 
have it criticised and to rooaiva suggaactens, t.nMlt lib' 
Naturb not only for my own advanjtsMfcf,, ^t.bamto^ 1 
think It wUi intareit those readeto ^ UOtoKlf tthtottpaltol 
In analyaing eaparlances in braadkkg inbBali of waf kld4p 
althou^ this table liaB been specially tMgapd to totolva 
hereditary facto oeiidbni)ng Mm ^ ^ . 

Tha procestos that Ic Is to fadUtato afir M 
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line, BK follows ^Some marked peculiarity is determined 
on to be made the subject of study It may be an excess or 
deficiency of some normal character, or it may be a trait, 
H feature, a disease, or a monstrosity, the process being 
the same in all these cases The inquirer then endeavours 
^10 trace its hereditary distribution He fixes upon some 
Individual who poBsesses the peculiarity in a highly marked 
degree, and traces the frequency and intensity with whnh 
k occurs among his kinsmen. He tries to do so e\- 
hadttively by compiling the facts relative to those kinsmen 
in each and every degree to as great a distance of kinship 
as he is able, or cares, to go lie follows a similar course 
In respect to many other individuals belonging to as many 
different families, and finally he obtains average results by 
well-known methods, 1 am speaking solely of inquiries 

DiStrtbuUon of the Pecuhartiy X in the Fatnily of A B. 

^nFaiher or folher'a, sisordlnB to lu dIslo , ■ImiUrly, Mf=Mother; 
ArpaaBrother : ri^Sutv , j» (or m where more «iplionioiu)=Soii. 


- — ■■ «« 1—to lu , MnuiBTijr, mc=mui.iwr ; 

ArpaaBrother : ri^Sitter , jp (or ms where more «iplionioiu)=Soii. 
The linki m the chun of hinBnip ere to be reed bb leadlni ouiwardB 
fnin A,B Thm me dSs manlfles "A B.*i mother'll daughter uu'* 
tre son means *' A B.'a fiiher'i brother’■ son la." 


I Adulla alone 


I AduUi alone 


Ordinary 
names for 
generelised 
kinships 


Titles r 
showlns •b 
the preefia 
chain of 'if 


*• 1 ^ ^-1 


Names In 
full of ihovi 


xiiiei I I U -a 'lUllOlinw 

jhowii^ "ole § whoK ini 
ilie precise ^ s ''dais appei 
I (.hun of 


cluln of 'f _ I cimin of te-o ' *s u ® 

klnihip. I jja kinihipa ^ # 

'Is s»s Is'sfi 




LiBli appear 
in the 
preceding 
column 


Grand Ihlher ya fit 
GrandniQilier fame 



Iiair<broihori 

Malf-iktere 


Nephflwi . h¥e M* 1 
Nlsret jtp 

First oonsiiii fatreaoH 
Male . ri J0IS 

Ffratcoudna fyhreiim' 
Female, faexda 


Malden name of the wife 


me bre mm | 
we ei eme j < 

metre da \ 
\ me ei da 


'Number who Initials 
Year of I survived of those 
meiflage In^cy whoM X 


■oni [ daus 


whoM X I 

deserves 

mwrd I 


dlrectad to wh|it 1 would ca|l the acfuarial side of heredity, 
uMlogoua to thon made by actuaries with 
me aloBl ailwiPiencas to determine the justirates of insurance 
is “Station of life and other vital phenomena. 
^ W end cumbrouineeB of the ordinary teripfi 

IB mMMp erfi- Krknis obptadee In carrying out these re- 
Is also very difficult to present the results in a 
form by ^ny established method. 1 h«ve en- 
tie overcome both dUBcultles, the latter < by the 
*****"‘> former by the 

^wUib, vbkdt j^e a perfectly distinctive descrlp- 
fcdvantage ot brevity, have 
MiphonK^ wen though 
end emiUa of the meet «a- 
the peculiarity X, aa 
hlBWl fMo^jhaikied in the Ust^column 


of the table, are supposed to be entered in a corresponding 
number of paragraphs on a separate sheet After more 
trials and failures than would be easily credited, I think 1 
have at last succeeded fairly well. Still, as I began by 
sujing, I should be verv grateful for useful suggestions 
The table admits of indefinite extension, with no alteration 
of method It will, of course, be understood that each 
successive step in the line of descent introduces a new 
element that may seriously affeit the previous influences 
Much might be added, but I think that with the aid of a 
little reflection the arrangement of the table will explain 
and justify itself. Francis Galton 

The Source of the Energy of Radium Compounde. 

li> 1 understand Prof Rutherford’s communication aright 
(Natlhb, January 7, p 222), he concludes from the con¬ 
stancy of radio-Hitive results with a bOlid radium salt and 
the same diluted that the energy of radium compounds 
cannot be derived from external sources The matter is of 
such wide scientific interest that 1 ask your permission to 
present concisely the contra argument 

(1) When a coloured solid is dis()olved the amount of 
absorption of light effected by the solid is equal to the 
amount of light absorbed by its solution. Thus 1 have 
shown that a plate of solid bichromate of potash 071 milli¬ 
metre in thickness effects the same absorption of light as 
b centimetres of soUilinn lontaiinng n 0J09 gram of the 
salt ptT cubic centimclre, as in el'll h case the same number 
of bichromate molecules or molecular aggregates is act¬ 
ing on the light To be perfectly clear, taking the speiific 
gravity of bichromate of potash as 2 biy, we have in the 
Former case a rectangular bundle of rays 1 square lenti- 
inctre m section passing through 071X02(117*0 1858 gram 
of solid, while the bundle of rays in the latter case passes 
through 6X00309*01854 gram of dissolved bichromate 
(see Chem iVcitu, Octobw 5, 1877). 

(2) It has been amply demonstrated that the absorption 
of X-ruys follows the same general lows as the absorption 
of light, thus the amount of both kinds of radiation 
abi>urbed increases (1) with the thickne< 7 s of the body passed 
through, and (2) with the mok*cular weight ill a comparable 
senes of bodies The Old Light and the New,' 1896, 
pp 73-80). 

T herefore if it be postuluted lh.at the energy of radium 
IS due to the absorption of " an unknown extern.il radi- 
ition " “similar in character to the radulions whiih are 
emitted," VIZ the 7 rays, then the mere act of dilution of 
ri milligram of radium bromide will not affect it a constancy 
of absorption, and therefore also will not materiBUy 
influence its radio-activity. William AckROyd. 

borough Laboratory, Halifax, Yorks 


7- Raya froto Radium. 

hnOM the letter of Prof Rutherford m Nature of January 
7 It is Improbable that 7 rays from radium are Koncgen 
rays generated by self-bomb^fdment. The 7 rays must 
therefore arise from radium directly, and not as a secondary 
effect of bombardment. . u e 

It may be useful here to recall a remark made by Sir 
George Stokes at a meeting of the physical colloquium of 
the Owens College, Manchester, shortly before his death. 

I Cementing on Becquerri rays, he likened the discharge or 
kathode rays to the discharge of a gun, the impact of 
kathode projectiles on * target creating an ethereal dis¬ 
turbance recognised as Rfintgen rays. But, he said, in the 
same way ss there Is an explosive disturbance in ihe pin 
Where the bullets isniev so there must also be a violent 
ethereal dfsturbance, not oqly where kathode rays strike, 
but also where they Issue. 

Is It not just thif dlsturbince where |9 rays issue whteh 
is now being detected in 7 rays, and Is it not quite ce^- 
sistent with this view that the explosive disturbance of the 
atom which produces a and fi r«s should ac the tame 
time generate something akin to Rdfitgen rays? 

^ J, R. Asiiw^ORTii. 

105 Freehold Street, Rochdale, January iG. 
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Ptaoiphor0icenc6 of Photographic Plateo 

I HAVE frpqupiilly observed the phenomenon described In 
vnur correspondent's letter published in Natubk of January 
li on Ireiilinjf plates which had been exposed to the at non 
or Rontg’en rajs, with a solution of alum 

I first noticed it in June, 1898, and the temperature of 
the dark room was 'I he film being “ hardened " was 

that im f4n “ Ilford Special Rapid I’lah-," whnh had been 
subjected to a somewhat prolracted development with 
p^rogallol , on ptiunng a 74 per lenl solution of common 
^lum nier the plate, (he liquid ht up with a pale phosphor¬ 
escence, not unlike that on stick phosphorus on a 

warm night, which continued for about ten seconds and 
then /adc^ aw as 

Plates developed with ferrous oxalate also glow 
occdMiunully under similar conditions, and phosphorcMence 
•seems to take place onl\ when the film has not Iwen ex¬ 
posed to ordinarv light, and when the surrounding air is 
e\ceptionjll\ warm JsMi-s I' Rc^ma 

riapham, S U , Janiia-rs jj 


\\ iTii reference to the letter from -Mr ]' A Vaughton 
in \nur is<»ue of January 14 regarding tlie phosphorescence 
of Nilver bromide, it is worth noticing that this is not a 
function of the silxer haloid salt 

Whilst working here for Dr \V, J. Russell, F.R S , I 
ihanced to emptv some spent pym developer and a dilute 
•solution of alum into the snnk of the dark room at the same 
time, when the whole liquid at once glowed with a brilliant 
phoaphuresLeiic e 

This takes place whenever a dilute aqucHius solution con¬ 
taining ptro, a soluble sulphite, and an excess of alkali is 
niudc acid It occurs even when the amount of pyro is 
very small, but it is essential that the solution be alkaline 
If (he pyro be mixed w'llh scxlium sulphite alone, although 
the latter be in sufficient i{uuntily to ensure faint alkalinity, 
the soliilion remains colourless and doeb nut phosphoresce, 
an oxidation of the pyro seems to be necessary 

Either a dilute siniution of a mineral at id, of an organic 
acid, or of an acid salt can be used to nciclifv Ihe pyro 

Ihis phenomenon is not a new' one, biiL so far as 1 am 
aware has iiexcr been studied O F Hiocii 

The Davy horadav Research Lnboralorv, 

Albemarle Street, W , January jo 

M. Blondloi's M-Ray Experimenta 

Ahout three months ago J mdependenllv discovered that 
a feebly luminous phosphorescent zinc sulphide screen when 
brought near the body increased in brightness, 

I mentioned this fact to Mr U A Tavlor, remarking 
that 1 believed it to be the effect of an undiscovered ray 
gi\en off by the flesh , he suggested, however, that heat 
was the cause of the phenomenon 

Further trials showed this to be the case, by laying the 
back of the screen against 0 fluted jar filled with warm 
water the zinc sulphide would brighten up along the edges 
of the fluting and clearly indicate the pattern; on removing 
the screen the light would fade, showing the pattern now 
as dark lines against a lighter background 

With care screens of sulphide of zinc or of calcium may 
be made highly sensitive to warmth, and by this means it 
might be passible to photograph many dark bodies simply 
by means of the heat rays given off, provided a suitable lens 
was emplojed. S. 0 . Brown. 

4 Great Winchester Street, London, E.C , January aj, 

I c 

Curioas Shadow Bffoct 

1' SHOULD feel obliged, if not troubling you, If you rould 
Cell me where I could obtain information with regard to 
the following'— 

During the Christmas holiday my brother and I were 
in North Wales, and happened to be on the ridge that Ilea 
north of Llyn IJvdaw; the sun was about ih. from time of 
setting, and wihf low enough to clear the lower edge of the 
thin d^ds which came from a northerly dlredlon. The 
hollow (Cwm Qlas) to the north of the ridge was, every 
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fuiw and then, tilled up with thm mist on which our shadows 
were projeited, surrounding the shadow was a faint oval- 
shaped rainbow, which, aA the sunlight strengthened, 
bi'iame brighter, and a second bow outside the one nearest' 
tT the hgures appeared, though very faintly Although mv 
lompanion was within u few feet of me, we eoch saw our 
own shadows onli We also saw, Avhen the mist was 



furLher from us, a shadow of the ndge itself with our two 
figures on it, in this case the figures appearing much smaller 
than in the other effect, and without any bow 

These phenomena are, 1 believe, not rare on this ridge, 
certain tonditions, such as a bright low-down sun behind 
one, and a fairlv opaque mist in front, being, of course, 
necessary 

The [Kiint on which I desire informal ion is why the bows 



should be of this oval form, and why they should appear 

The ^shadow of one’s figure 1 can more readily under- 

stand , , , 

The little pencil sketch enclosed may perhaps explain my 
description H M Warnbr. 

44 Highbury Park, N , January 14. 


Daitructive Aellon of Rain upon Animal Life. 

Thb protracted and heavy rams during perioda of the 
past year must have imposed a severe strain upon the 
smaller and more fragile forms of onlniaU, such aa, Un 
instance, plant lice, mites, many of the soialler tpecieo of 
insects, spiders, &c Even if adults are able CO odthet^ 
the destructive effects of Correnta of rain, It Is dimi^iit lo 
understand how very immature examplea, w Indhridiialf Anf 
have recently undergone ecdyals, can survive- Durli^ 
longed and heavy rain over a mixed tract ©1 ooUfiM 
available shelter is ndatlvety very amdl. Practically tlpa/ 
whole surface soil becomes sodden, and, in the open at M 
rate, almost the whole vegetation is drendied. In inom 
plants, as Is well known, the Hflweff and certmn 
the leaVas and othev parts affovd' sttoltefi hut evhn 
this Into account, it would seeoL that Che Ihjurv 
very great In the county of Sussex during ordlUft^ Juqs 
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or Julv weather the number of smalJ treatures harbouring- 
In such a position as, say, a patch of rank herbage near 
water is truly astonishing. During the last ten years I 
have often visited such positions in heavy ram, and 1 am 
convinced that great mortality is caused, but 1 have not 
been able to satisfy myself whether this is due to drowning, 
burial m the soil, the Impact of falling drops, or to some 
other cause or combination of causes 

Over an area not eubjert to violent meteorulogital fluctu¬ 
ations, the fauna will assume a condition of equilibrium 
Any sudden and wide departure from the iiiean conditions 
for the particular season of the year will have an immediate 
and profound effect 1 venture to write, therefore, in the 
hope that someone will pay special attention to the effects 
of such periods of abnormal rainfall as we have had during 
the last few months- The subject does not appear to have 
received the attention it merits, and the inquiry might 
profitably be extended so as to cover other meteorological 
effects. W RirsKiK Buttfrfield 

4 Stanhope Place, St. Leonards-on-Sea, January 17 


no Koraminifera, while the much vaster pelagic deposits 
consist chiefly of them The difference in depth has 
suggested that in the cose of the pelagic deposits the free 
carbonic acid in the water has not had time to dissolve the 
sinking ■ikeletoA, while it has had time before a skeleton 
can reach the greater depths occupied by the abysmal de¬ 
posits. But surely if this were the whole truth some effect 
would have been produced by the tune the skeleton had 
sunk 3000 or ajoo fathoms or even less, so that it ought 
to be impossible to lind, as we do, perfect skeletons In the 
globigenna cwze 

1 wish to suggest a theoTV which is new, so far as 1 
know, viz that solution does occur, but not begin 
until the organic matter protecting the carbonate of lime 
has all pulrefled away Hence the solution may be begun 
and ended in the excess of depth which the abysmal parts 
of the ocean-bed have over the pelagic parts 

H Robson 

2ij Hurlbutt Street, Newington Butts, S.E 


Subjective Imagee. 

Ihb letter on the above subject (p ayi) reminds me of 
one that 1 sent to Nature in iflyi (vol iv p. laa) describing 
a phenomenon complementary to that observed by Mgr 
Molloy. 1 was induced to write it in consequence of a 
I ommunication by Mr T Ward (NATuaii, vd iv p 68), 
who observed that the white chalk lines on a blackboard 
appeared to be blue when the sun was shining on his eyes , 
1 noticed that the printing in a book looked bright red 
when 1 was walking on a chalk road, the book being shaded 
by an umbrella 

There appears to be a connection between the three 
phenomena, but I will not venture to suggest an explan¬ 
ation , possibly the persistence of colours may be different 
in different eyes Hfruert McLeod 

January 33. 


In response to Dr Molloy'e appeal, I may mention that 
a corres^ndent of Vl^orb having asked the reason for the 
colours in Benham's artificial spectrum top, I made, in the 
number for April 5 , 1893, a suggestion which is practitally 
the same as his explanation This was that the optic nerves 
which according to the Young-Helmholtz theory produce 
the rensation of violet, are the most easily excited of the 
three sets, and that those producing the sensation of green, 
having the greatest inertia, are least easily excited and re¬ 
tain the impression for a longer time than the other two 
In the number of the same journal for January 11, 1896, 
other phenomena were cited which might be explained by 
the Mme hypothesis Alex Tiiurdurn, 

Keith. 


^ se^s probable that the effect mentioned by Dr GeraU 
Moltoy in your issue of January ji is the same effect—pro 
QU^ in a different way-^s that I opoke of in my lettei 
ptibiished In Nature of January 14, 

In the Instance he mentions ive have black letters on i 
whrte marble slab, viewed by eyes in a partially dazzled state 
fom tM effect of strong sunlight In the case to whict 
1 directed attention, these conditions are almost reproduced, 
w. the blackened silver bromide on a white porcelain disli 
^ light- Before the devekiping aolutlor 
** hrtmilde under the red light appears as a grej 

* <vhUo dloh, but on adding the developing solUj 
ncm It i^lockened, and when the llqflW Is poured off the 
c noiig e jrom Mock to bright green may be eonvenlenBy 
® at which tnre dish is viewed seprasAioi 
Inmiefice on the brightness of the rokwr 
coQdltions the bromide has the appeorance 
wealds. T, A, Vavgiiton 

Lejr mil HoiMe^.. 5 utton Coldfield, January 23. 

J). , AVyuatd Ofpoiiu. 

4inailtT In ncoouptlnn lor the 
ol firwf Fornmliiifem at the 
W'W ttatr akalatcna at the 

'AP’IOiSW ttiwanitr alqnmol Oa^iu contain 


spelling Reform, 

In your review of Dr Joseph Bowden’s “ Elements of 
the Theory of Integers," there is included a severe con¬ 
demnation of the very moderate instalment of spelling re¬ 
form which the author appears to have Introdurra into his 
work. A divcussion on the general question of spelling 
reform would, of course, not be suitable to your pages, and 
1 therefore confine myself to making a respectful remon¬ 
strance against your reviewer’s sweeping condemnation of 
what 1 conjecture to be an attempt to remedy a few of the 
glaring inconsistencies and anomalies of the current English 
spelling Other languages have, from time to time, re¬ 
formed their spelling so as to bring It more into harmony 
with the pronunciation, and this has been the case m our 
own tune with German It can scarcely be doubted that, 
sooner or later, the same will be the case with English. 
In that event the spellings you quote will certainly be 
adopted, with the exception of " /ixd," which will, of 
course, be spelt fixt T B. S 

Edinburgh, January 15, 

May 1 point out that Dr Bowden's bixik purports to deat 
with the " Rlements of the I'heory of Integers," and not 
with questions of spelling reform? Neither on the title-page 
nor in the prefaie does the author make any claim to 
address hia work to those members of the (onimunily who 
prefbr to have their thoughts expressed in a written 
language differing from that of their fellow beings Fail¬ 
ing any such indiiation, it must be assumed that the work 
IS intended to be read and mtlriscd by English speaking 
and English writing readers of the present day, tu whom 
the Butlmr's sjielling of the words in question must appear 
to be grossly incorrect I quite agree with TBS that 
" a discussion of the general qurstTnn of spelling reform," 
as exemplified by the modiern German equivalent of red, 
would " not be suitable to your pages " 

Thf Revikwfr. 


RESEARCHES RELATING TO RADIUM 

year just passed has witnessed a widespread 
^ interest amonj^ all classes of people in Miner'' 
Curie’s discovery ot radium, and attention has been 
igeneraily directed to the nature of the new property 
of niatter which it exhibits to such a surprising 
degree. The far-reaching consequences of Bi. 
Bccquerel'^ discovery of radio-activity for the element 
uranium on 01^ ideas with regard to the relktidns 
between energy and matter, although they have been 
long recognibod by those immediately connecleijt S^th 
the develojpment of the subject, are now univermly 
admitted- - The million-fold more powrerful radium 
appeals to the practical as well as to the acAdeitijc 
Lmaginmion, and the problems raised by the new 
property have been brought into universaJ prominence. 
Owing to the excellent work of Giesel in Improving 
the m^pda of extracting the new element from Ik 
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ores, and to the enterprise of the Chinm-Fabrik, of 
Brunswickf many during the past year have had the 
opportunity of satisfying themselves by experiment 
that the marvellous properties atlribulcd to radium 
have not been exaggerated 

Considering the short time that has elapsed since 
the discovery, and the didiculty experienced in the past 
in obtaining the element, uur knowledge of its proper¬ 
ties at the present time is surprisingly complete 
Attention will here be mainly directed to outstanding 
features which need further inquiry In (he first 
place, in s<pite of the many years of painstaking labour 
devoted tu tbe determination by Mme Curie, doubt 
still lingers as to the atomic weight of the new 
clement 1 he case is a remarkable one, and has never 
arisen before in the determination of an atomic weight. 
On the one hand wc have Mme Curie’s experimental 
value 235, and on the other an indirect value, 2578, 
arrived at by Runge and Procht from spectroscopic 
data Each of these determinations rests upon 
evidence which cannot be lightly set aside, and the 
discrepancy still remains to be explained. We have 
the author!I) of M Demar^ay for the purity of the 
preparations employed by Mme Curie, for the former 
states that the spectroscopic trace of barium present 
could have had no effect on the atomic weight deter¬ 
mination 

in ordinary circumstances the value 225 would prob¬ 
ably be accepted as trustworthy to a unit in either 
direction. Runge and Precht's result, on the other 
hand, cannot be ascribed to chance relationships 
between the lines in the spectrum, possessing no real 
physical signihcanre For they succeeded in sorting 
the lines into related scries, the lines in each series 
being n solved in the same way in a magnetic field. 
The senes for radium arc strictly analogous to those 
previously recognised in the spectra of the other 
alkaline-earth elements, and the connection between 
the atomic weight of the element and the distance 
apart of the lines in the senes, which is the same for 
the different senes of the same elements, holds very 
exactly for the cases of magnesium, calcium, barium 
and strontium. For radium, however, the number 
2578 is indicated The evidence drawn from the 
chemiral nature of radium and from the character of 
its spectrum agrees, however, in making the new 
element a member of the alkaline-earth family, and 
the experimental number is the only one which admits 
of this classification in the periodic table. The higher 
value, if it allows of the element being placed in the 
group of divalent metals at all, would make radium 
analogous to mercury and cadmium, so that it seems 
as if the experimental number should be accepted and 
the spectroscopic value regarded as abnormal for some 
unknown reason. The question is of considerable 
importance, and it is to be hoped that new experi¬ 
mental determinations will soon be available. 

An explanation of the property of radio-activity was 
put forward by Prof Rutherford and the writer about 
a year and a half ago as a result of the discovery of 
thorium X and of the behaviour which the thorium 
from which it is separated exhibits. Tins has since 
been developed and extended to afford a working 
hypothesis applicable to every detail of the pheno¬ 
menon. The radlMlements are regarded as slowlv 
disintegrating, a definite proportion of the total 
(Ranging in the case of eacn element In the unit of 
time, the change being marked the expulsion of 
rays. On account of the fact that the disintegration 
proceeds per saltum through several stages, and once 
started proceeds from stage to stage comparatively 
rapidly, the infinitesimal amounts of the transldon- 
forms of matter can be detected and studied on 
account of the rays they emit in passage to the next 
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succeeding stage. On this view thorium X, the 
uranium X of Crookes, the emanations of radium and 
thonuiii, and the active matter resulting from the 
further change of the latter, which gives rise to the 
phenomenon of “ induced ” or " excited ” activity, are 
all transition-forms in the per saltum disintegration of 
the parent elements into more stable systems The 
emanations arc perhaps the most remarkable of these 
form^, .is they are gaseous, and in consequence have 
been the most narrowly studied since the original d'^ 
covery of the thorium emanation by Rutherford in 
1899 The energy given out is, on this view, derived 
from the store of internal energy of the changing 
atom, and is, for any given mass of matter changing, 
enormous compared with that involved in any pr^ 
viouslv known change It is in consequence of this 
fact that the excessively minute changes which produce 
rndio-aclivity can be detected and investigated 

With regard to the nature of the radiations, the 
advances made by Rutherford in our knowledge of the 
nature of the a rays are among the nxisc important. 
The 0 rays are known from the work of J J Thomson 
and Bccquercl to consist of high velocity kathode rays, 
or negatively charged particles of mass about one- 
thousandth of the hydrogen atom projected with a 
velocity appro.'iching that of light. The 7 rays are in 
all probability X rays of high penetrating power which 
accompany the production of the 0 rays. Rutherford 
was the first to recognise that these two types are 
relatively unimportant, and that the a rays represent 
at least 99 per cent of the total energy radiated. The 
analysis of the rays from a radio-element into its 
several parts, the greater part usually coming from the 
various transiLion-forms, which can be removed by 
chemical means, and only a small part from the parent 
clement itself, h.as borne out this conclusion. For 
in the majority of rases known a rays are alone ex¬ 
pelled in the disintegration The discovery of the 
magnetic and electric deviability of the ■ ray of 
radium to an extent about one thousand times less, 
and in the direction opposite to that suffered by 
the 0 ray in similar circumstances, enabled Ruther¬ 
ford to settle the question as to their nature by show¬ 
ing them to consist of projected particles carrying a 
positive charge, about one thousand limes the mass 
of the kathode ray particle and therefore comparable 
in size to the hydrogen atom, travelling with a velocity 
about one-tenth that of light. 

This discovery has two bearings. On the one hand 
it confirms in a remarkable manner the view of the 
nature of electricity adopted by J. J. Thomson as the 
result of his investigations of the conduction of 
electricity through gases, that the negative charge can 
be dissociated from the atom, whereas the positive 
charge is alw^ associated with a particle of atomic 
dimensions On the other. It provided at once a 
mental picture of the precise change suffered by the 
atom of a radio-element, which the discovery of 
thorium X and the investigation of its behaviour had 
established. To take the case of radium as an ex¬ 
ample. The a particle expelled is an integral piurt of 
the heavy radium atom, which after disintegration 
forms a new and lighter atom, viz, that of the eman¬ 
ation. This suffers a second disintegration, expelling 
more a particles and changing into the matter wtdeS 
causes the " excited activity." Owing to the average 
life of the emanation atom being idtorr-^nly j-To dftyi 
—its energy Is liberated so rapTdly that a coniflibfidri 
ingly small quantity can be detected. The lOnfirgy 
manifestations from theemartfaffon ore very ■urprlalng. 
although it 18 not preseht in sujfflcidnt qiionti^ td og 
detected by ordlnaiy means. ^ 

An inttfestiiw future at the proMt thne OtMg 
from the^ot that since the a nye given Out 
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radium compound arc derived from several distinct 
atoms, the parent radium atom, and the successive 

E roducts of Its disinicgVation, it is to be expcited, as 
Lulherford has pointed out, that the velocity of the 
a particles will var\ within certain limits Becquerel, 
however, states that the a r,idiuin rays in his experi¬ 
ments were deflected as a homoi^encous fjcncil More- 
Oirer, according- to the same authority, they possess the 
remarkable propert\ of being^ the more difficult to 
^deviate for any given siringlh of field the gruUer tiie 
distance of air traversed Both thc&e observations 
seem contrary to what we should expect, and the latter 
especially is diflicult to account for 

With regard to the “ spinthariscope" cITtit of the 
o ray when it impinges on a /ini-blendf screen, dis¬ 
covered by*’ Crookes, it appears probable from the work 
of Bccquorc'l, Tuiiun.isina and others that the scintilla¬ 
tions are not caused, as was at first thought, by the 
direct imiract of ihe individual a particle, but are due 
to cleavages provoked in the crystals of the blende by 
the bombardment, each cleavage, rather than each 
impact, giving rise to a flash of light 
The spontaneous heat evolution of radium to the 
extent of 100 gram-calories per gram of radium per 
hour, w'hich was established some months ago by 
Curie and Laborde by direct calorimetric experiments, 
although it IS the fact about radium which has 
appealed most strongly to the general imagination, 
hardly came as a surprise to those who were aware of 
the other properties of the element Rutherford and 
McClung in iqni estimated the energy radiated from 
a gram of uranuim oxide as at least ooj calorie per 
pram per year, and it was known that this must be 
increased at least a million times for the case of 
radium In addition, the well known chemical actions 
of the radium rays—the conversion of oxygen into 
ozone, and the decomposition of water into its elements 
^showed that their energy must be very considerable. 
The recent discovery nf Rutherford and Barnes that 
more than fo per cent of the energy evolved from 
radium is due to the insignificant amount of eman¬ 
ation and the products of its further change, less than 
30 per cent, being due to the element itself, follows 
as a direct consequence of the disintegration theory 
It furnishes, it would seem, nn almost unanswerable 
argument against the view that the energy evolved 
from radium is derived from an external source of 
unknown nature 

The view that radio-activity proceeds independently 
of temperature, which was originally arrived at by 
Berauerel by his study of the radiations of uranium, 
generally recognised, was confirmed 
Dy M Curie last year by some careful measurements 
of the rate of decay of the penetrating radiation from 
a sealed glasd tube containing the radium emanation 
r« showed that the rate of the decay was not 
affected by variations of temperature between 450" C. 
apd ^ 180® C. Since it is the universal experience, not 
only for variations in temperature, but also for all 
other agents, that the rate of disintegration is con- 
^nt and unaffected by molecular forces, it follows 
that the causes at work which produce dihintegrntion 
m at pretont entirely unknown. It appears certain 
• cannot' be brought about by any agencies with 
wbicii we are familiar. Sir Oliver Lodge has 
Wpgestcd that the unstable condition results from the 
ucemnt radiation of the internal energy of the atom, 
OW latter being a necessary consequent of the elec- 
tTMiic theory of atomic structure. 

^ *U“®very by Sr WilHam Ramsay and the writer 
“ conrinuously produi^g helium in 
quantttfes ta be apttroscopicaHy recognised f 
itfieM in, the devehtment of radio- - 
the'probletn witnin^^e range of' 


the ordinary methods of Lheimcal investigation From 
the disintegration theory it followed that the accumula¬ 
tion, during past ages, of the final products of the 
change of the radio-elements must exist in the natural 
mmer.ils in which (lieso elements are found Ihe 

existence of helium in the radio-ai'tivc minerals, and 
its absence from those which do not contain the radio- 
elements, coupled with the fact that this gas forms' no 
cxiiTipounds but exists in the iiuncrals occluded " in 
a curious and unexplained way, pointed strongly to 
the view that it had been formed as one of the products 
of the change of one of the radio-elements during past 
ages, and niechanically imprisoned within the mineral 
This led to the experiments being undertaken 
The gnidual grow'th of the helium spectrum in 
a sealed tube in which the radium emanation was 
urigina11> lundeiised by liquid .iir and all other gases 
removed by the punip, excludes the view' that radium 
may form a slowly decomposing compound with 
helium The amount produced, as theory requires, is 
excessively mmuLc, and its detection with the small 
quantity of radium available ivas due to the extreme 
delicacy of its spectrum reaction, and 10 the refined 
methods of gas mampuf.ition developed by Ramsay 
in his investigation of the rare gases of the atmo¬ 
sphere The suggestion that has been made th.it the 
a particle is an atom of helium has not yet been ex¬ 
perimentally proved 

These dimt confirmations of the theoretical predic¬ 
tions show' that our knowledge of radio-acUvity has 
passed from a purely descriptive basis The nunierous 
unrelated and inexplicable experimental facts which 
have accLimiilatcxl during the seven years the property 
has been known have during the past year been 10- 
ordinated harmoniously as the effect of a definite and 
consistent cause Radio-activity, in Lonscqucnce, 
claims to-day to rank as nn independent science. It 
14 a property which may be best described as added on 
It manifests itself without afleciing or being afl'ected 
by the ordinary chemical and physical nature of the 
matter in question, and therefore belongs to the domain 
neither of physics nor of chenustry. l^ere is m conse¬ 
quence reason for considerable satisfaction that the 
theory of atomic disintegration to which radio-activity 
has directly led is also in Ihc nature of an addition to, 
rather than a controversion of, accepted scientific doc¬ 
trines. Nothing could be further from the truth than 
the idea that it upsets in any way the atomic theory 
of chemistry On the contrary, as the bearing of the 
conception comes to be more clearly seen, it will prob¬ 
ably be recognised that it provides the atomic theory 
with a measure of confirmation and new evidence 
which advances it a little further in the direction of 
that direct experimental proof which we arc so 
frequently being reminded it is impossible for any 
theory to attain Krkdkrick Soddv 


OBSERVAIJONS OF GLACIERS AND 
AVALANCHES ‘ 


■pOTH the pamphlets mentioned below are issued by 
O the Commission Francaise dcs Glaciers, The 
former mainly consists of a study of thr glaciers about 
the head-waters of the Arc. r region which, forty 
years ago, had been visited only by a few Alpine 
qhmbers, who found the official maps far from accu¬ 
rate above the snow' line; following this are notes 
about glaciers of the Grandes Rousses, a snowy ridge 


1 " Rappoli Rur In Obacrvuiioiiii GlAcbnvH en Haute-Miuriannc, dam 
Ifi Gnuiden-Rouneii ei I'Oiunji, ■dum I'die de ^909" t*er M Piul 
mrvdln. Revue de Olecioloaie. No 2 Annte 1902 Per M. Chirlee 
Reboi. Pp. iBi 7 llluiiiraiedi (Peril lypogrephia Philippe ganmiwd, 


^^^Cibeirvetlone wr rEimclBeiiient et lur In Chutei d'AvelMicheB, 
esMIta per I'MmlnUtruloa dee Poreii dam Its Dcpertenienu de 
U Sevole. IS (Pirift Au iMge du Club Alpin Fipofal^ 1903 
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between the Maurienne and Dauphin^. In the former 
region the glaciers are not large, though fairly 
continuous along the western side of the watershed 
between France and Italy; the highest peaks just 
eKcccding I2p0(x) feet, and the passes between them 
being about 10,000 feet M. Girardin in his remarks 
directs attention to a point not always sufficiently 
remembered, that the size of a glacier depends even 
more upon the form of its birthplace than the altitude 
Of this, Dauphin6, rather to the south of the region 
noticed by him, affords .in excellent example 'Fhe 
western end of the horseshoe of its higher peaks is 
formed by the Mont de Lans, a tabular inountain 
mass, which, though mostly well under 11,000 feet 
high, is clothed with a sheet of niivd, tcrniinaimg in 
glaciers, more extensive than those of the adioining 
K4teau and Meije, which rise some 2000 feet higher 
It is incidentally mentioned, and this fact is important, 
that the climate of Lanslebourg is much w'ettcr than 
that of Modanc, the dommunt wind at the latter being 
W or N.W., at the former E. or S E , bringing 
vapour from the plain of the Po As the district is 
so little known, we content ourselves with giving M 
Girardin's genera] conclusions. They are ^-(i) the 
glaciers of this region, after a rapid retreat (since i8bo 
approximately), have during the last few years either 
moved back very slowly or even halted, (2) this retreat 
has changed many of them from valley glaciers to 
lateau glaciers, (3) sometimes the glacier has gone 
ack as a whole, sometimes it has melted away from 
the sunny side of a valley, thus changing the fen-m of 
its terminal boundary, a matter to be remembered in 
speaking of the *' retreat " of a glacier 

This report is followed by the Revue de Glaciologie, 
No. 2, giving a summary of observations about the 
increase or decrease of glaciers in many parts of the 
world, made or published in iqoz, with occasional 
mention of earlier changes, and some interesting 
notes on the level of the snow-Iine, Evidently, though 
locally the retreat has been arrested or even changed 
into an advance, a period of growth has not yet really 
begun 

The second pamphlet largely consists of tables 
giving the snowfall and avalanches in parts of the 
French Alps during the winter of 189^1900 and the 
two following years These will ultimately be very 
valuable, but at present hardly suffice for drawing 
inferences. Wo may, however, mention that in the 
first period the snowfall in Savoy ranged from 85 mm. 
at Thoncm to x6oo mm at Sixt. The largest amount 
rejxirded is on the Col de Fr^jus, in the Maurienne 
(almost above the great tunnel), the differences prob¬ 
ably depending mostly on altitude but to some extent 
on geographical position In that year the largest 
downfall in an hour was 68 6 mm , on this pass and 
Its neighbourhood. The statistics of avalanches are 
for 1900-1, and for the following season. March is the 
worst month, then February and April. The falls 
were much more numerous and mischievous m the 
second year, during which fifty-six persons were over- 
whelnied by them, of whom eight perished, as against 
three in the former year. 


JOHN SAMUEL BUDGETT. 
■pRITISH zoology in general, and the Cambridge 
School of Zoology in particular, has received a 
heavy blow in the trnric and untimely death of Mr. 
J. S. Budgett. It is only a few weeks since the readera 
of Nature were Informed of the brilliant success 
attending Mr. Budgett's researches dunng his last ex¬ 
pedition, and zoologists—not of this country alone^ 
were looking fonlrard with the greatest interest to the 
publication^ his full results. It was not toJ»e. On 
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Saturday, January 9, after his usual day's work in the 
laboratory at Cambridge, he ^fell ill with blackwater 
fever, and after a few days’'illness he passed away 
on the morning of January 19, the very day on which 
he was lo have read to the Zoological &x:iety his 
account of the general results of his last expedition. 

Mr Budgett was born near Bristol thirty-one years 
ago, and here, at his home, Stoke Bishop, the earlier 
years of his life v^ere passed In his father’s house 
Budgclt had Uie groat advantage of meeting as friends 
such men ns Dr. W H Dallinger and the late Prof 
W K Parker, and from them he rcceivnl much in¬ 
spiration and encouragement He w.is particularly in¬ 
fluenced by Parker He possessed copies of Parker’s 
monographs, and he si't himself n task which few 
indeed would h.ive attempted without an elaborate 
university training, the task of working over the de¬ 
velopment of the skull in a senes of vertebrate types 
By the exercise of limitless patience and admirable 
technical skill—he even designed a perfectly onginal 
and n^markably successful mechanical microtome for 
the cutting of serial sections—he produced a senes of 
be.iutiful models of developing crania 

Mr Budgett commenced his academic studies at 
University College, Bristol, under Llo>d Morgan and 
Reynolds, and thence passed on to Cambridge and 
entered Trinity College in 1894 lliere he went 
through the routine course of study for the natural 
sciences tripos—interfered with to some extent, from 
the point of view of mere .ic.idemic suiccss, by his 
accompanying Prof Cjrahani Kerr on an expedition to 
South America during 1896-7. On this expedition 
Budgelt dr voted himself to gaming a general acquaint¬ 
ance with the neotropical fauna, and also to broaden¬ 
ing his knowledge of general morphology by carrying 
out disseclions and making microscopic preparations 
of many o! the more important animals In addition 
to this he applied himself especially to the study of the 
Amphibia, amassing a large amount of information 
as well as valuable collections of developmental and 
other material. This material received preliminary 
treatment in a paper in the Quarterly Journal of Micro¬ 
scopical Sciencet but Budgett intended to work it up 
later in a comparative paper along with the material 
collected under similar physical conditions in West 
Africa 

On this first expedition Budgett's splendid qualitieB 
shone out conspicuously—his personal courage, his 
fortitude and cheerfulness under physical discomfort 
and suffering, and his absolute loyalty 
. Already during his stay in South America Budgett 
had practically decided to take up the problem of the 
development of Polypterus, and immediately after 
graduating at Cambridge he set out with this object 
in view to the Gambia. Here he spent the greater part 
of a year in the first instance, returning again for a 
few months during 1900 During these exp^tkons 
Mr. Budgett did not manage to obtain the main object 
of his quest, but he did succeed in obtaining and pre¬ 
serving with the faultless technique so choractemtic 
nf him a mass of most valuable material. The hand 
of Death has intervened before time had been mven 
for more than preliminary work on this material, but 
even this preliminary work contains results of much 
importance to vertebrate zoology—in particular a com¬ 
plete and accurate account of the genito>4irinftry 
organs of Poijmterus, the demonstration that the 
crosBopterygian nn is really a uniserial archlptoyghim. 
and finally a most valuable series of obseivatioful on 
the breeding habits and developmental features of 
Protopterus and of several interesting tdeo^tedlT 
Ashes, 

Budgett .still stuck pertinaciously to the fnaip 
problem, navinf been elected Balfour studentj 1 ^ 
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started off again in June, 1902, this time to East Africa 
in the hope of there finding a locality with physical 
conditions more favourable to the prosecution of his 
research. Finding, however, that conditions were 
less rather than more favourable, Mr Bud get t re¬ 
turned down the Nile to England In June, 190J, he 
started again for West Africa, and took up his quarters 
at a point in the Niger delta where he knew Polypterus 
to be abundant Here at last he succeeded, by means 
of artificial fertilisation, in obtaining a fine senes of 
me long Wished for eggs and larvs He returned to 
England and settled down to work out his material 
in the laboratory of his friend and teacher, Mr. Adam 
Sedgwick, and there he was at work on that fateful 
Saturday when there came to him the first premonition 
of impending illness. 

Budgett’s personality had a peculiar charm Un¬ 
assuming, modest to a fault, his diffidence at times 
brought him moods of severe depression Latterly, 
however, he had been cheered and encouraged by the 
appreciation of his work by iho^e to whom he most 
looked up 

He was a zoologist of the best type He was a keen 
and accomplished observer in the field, and always 
recognised to the full that the first and main interest 
in an animal lies In the fact that it 1$ an organism 
which lives But in addition he was a most arcom- 
plishcd laboratory investigator With great interest 
in laboratory technique he combined tireless patience 
in research and almost fastidious accuracy His 
artistic powers were show^n in the channing sketches 
which he brought back from his various expeditions, 
and they are again apparent in the beautiful prepar¬ 
ations with which he enriched the museum at 
Cambridge 

He has gone, but he has left behind an enduring 
memorial in the work he has done and in the 
affectionate memories which will be treasured by his 
many friends. 


NOTES. 

Lord Kayleioh has been created a foreign Knight of 
the Prussian Order Pour le M^nte for sciences and arts by 
the (lerman Empemr 

Tub remains of James Smithson, the Englishman who 
founded the Smithsonian Institution In Washington, reached 
New York on January so, having been conveyed from Genoa 
in the Prineessin Irene The United States despatch-boat 
Dolphin awaited the arrival of the vessel in order to art 
os an escort of honour from the lower bay to the city 
Sitilthaon’s remains were taken to Washington in the 
DolNiln; and on January 25 the transfer of the coffin, 
draped with the American and British flags, was witnessed 
by Sir Mortlmv Durand, the British Ambassador, Mr. 
Loomis, Acting Secretary of State, and a number of 
mettibefi of the Senate and House of Represents rives. 
Eaoorted by a troop of cavalry and a marine band, the re- 
rdalns Were conveyed to the Smithsonian ^Institution, where 
a suitable tomb will be erected. 

Paor, WhtoirAiiiu'a seventieth birthday was celebrated In 
Ttelburg on January 17, when a large and representative 
gathering ossenibled to do him honour. A bust by 
KoWisIh, of Frankfort, had been subscribed for by 
blologlite In various ports of the world, and was prennted 
Jte ikooie ol the subicribers by Prof. H. E. Ziegler, of 
It is ^ be plodid hs the soologlcal fnstttute of the 
A onipM of ^ ZophgiMcht JaM- 

^ .MttMm aMuralUlh. wm ftra- 
ef Otei. Md fram^ Grand 

YOU 


Dukn of Baden Prof Weisinann received the highest order 
conferable, that of the Cross and Star of Bertold 1 To 
all interested in the advance of biological science, and more 
ospeciQlly to thosn who know him also as a man of wide 
culture and high ideals, it will be a satisfaction to learn 
that Weismann retains unabated his freshness, vigour, and 
untiring energy 

The President of the Board of Trade has appointed a 
committee to inquire and report as to the statutory require¬ 
ments relating to the illuminating power and purity of 
gas supplied b} the metropolitan gas companies, and as to 
the methods now adopted for testing the same, and whether 
anv alteration is desirable in such requirements or methods, 
and, if so, whether any consequential alteration should be 
made in the standard price of giis The members of the 
lommittee ore —Lord Rayleigh, F.R S (Lhainnan), Sir 
William de W Abney. K C B , F.R S , Dr Robert 
Farquharson, M P , Mr William King, and Mr J Hetcher 
Moulton, M P Mr Herbert C Honrv, of the Board of 
1 rade, has bnen appointed sfsrretary to the coninnittce 

We regret to announce that the Rev Dr Salmon, F R S , 
Provost of Trinity College, Dublin, since died on 

Friday last at eighty-four years of age 

Mr F. E Beddard, F K S , has been elected a corre¬ 
sponding member of the Konigliche Bohmische Cipsellschafl 
de 'Wissenschaften 

A Reuter message from New York on Januar) 22 stales 
that the University of California has been informed of the 
discovery of remarkably fine remains of an ichthyosaurus 
in Chile 

A DESPATCH from Buenos Ayres announces that the 
Fran^ais, with Dr Charcot’s Antarctic Expedition on 
board, reached Ushuaia, Patagonia, on January 15, and 
left for the south after loaling 

Dr Lorevzo Cam&rano, of the Royal Zoological 
Museum, Turin, Dr Fritz Sarasln, and Dr. Paul B 
Sarasin, of Basel, have been elected foreign members of 
ihe Zoological Society of I..ondon 

A Prehistoric Society of France has just been founded 
at Pans with the object of studying questions of palco- 
ethnology 'Ihe president for L904 is M. tmile Rlvibrc, and 
the monthly meetings are held at 93 Boulevard Saint- 
Germain. 

Mr. W. Savillk-Kent has been engaged to Investigate 
and advise towards the further development of the pearl, 
shell and other fisheries pertaining to certain Polynesian 
Island properties, and will leav» England In a few weeks 
time to take up his new appointment. 

The death is announced of Prof. Georg Wagner, pro^ 
fessor of chemistry in the polytechnic at Warsaw, aged 
fiftv^our. 

Th* Guy m«l«l of tha Royal Statistical Society ha* been 
preianlad to M Yve. Ouyot for hlf paper on “ The Sug;a^ 
Industry on the Continent " 

The St. Petersburg Physico-Chemical Society has pro¬ 
jected a new Arctic eiipodillon to be undertaken for the 
rollewing objects i—ohaervatlon. of wlar radiation and 
■tmotpherlc refraction, of cloud moaements. and of atmo- 
aphvle alectricity la connactien with the eatlnciion of ultra- 
TMat light I detarmlnation of the phenomena of terraatiial 
magBatlan and of electric currents in Aa ocean; chemical 
aualyiM of the eompesition of the air and water, and ea- 
ambiattoiMeof Aa polar icc. 
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We reg^ret to see the announcement of the death of Dr 
William Francis, which occurred early last week Dr. 
Francis was in his eighty-seventh year, and had been in 
failing heairh but a short time He w,4s aLinost the oldest, if 
not the oldHst, fellow of the Cheriiical Sonet}, and was joint 
editor of the ifnnn/j and Mngftctnc of Vafiir/i/ J/isfnrv and 
of the Phttosophual Magazine In ihe laiter rapfu ities he 
came in (.ontatt w'lth iiioct of tlie triiinent Mientiiii men of 
the iiiiifteenlh rentur} 

Jo coiiiineinorate the lweiU3-liflh iiinwerHarx of the in- 
trodiiiiion and commernnl developnienl of (he iniandesunt 
lamp, the friemls ard a5HU(inLr«i of Mr J hnmas \ I dison 
have taken isteps to found a nnd'il whiili will be enlnisled 
to the \iTiPrican Institute of Kleiimal Kngineer^ It is 
proposed to present the medal fund at the annual dinner 
of I he in-iitLile on February 11, whnh m Mr Cdi son's 
blrlhdax 

It Is reported from Si rilersbiirg that on January 1(1 
Dr I Lirh hinow 1(1 li, dim tor of the laboraturv for (he pre¬ 
paration of plague remedies at the Imperial Institute of 
Experimental MednirM'. was taken ill after having been 
m expermunlmg witJi buhnnir plague cultures, and 
died of plague on January ao It has been established that 
two asti^t.uu ph)>>irians who wen working with Dr 
Turtchininv itcJi have also acquired ihe diseaiie 

0\ Ihuisdax next, f'ebruarv Mr \ D Hall will 
deliver the hrst of three lertures at the Royal Institution 
on " Rpient Research in Agriculture " On Saturday, 
Februar} h. Mi (' Waldstein will lecture on “The Study 
of Stxle in (jieek Sculpture, “ and on J*ebriiary 13 his 
subject Will be “ C ultiire and Sculpture" On Saliirria^, 
Febniarv 30, Lord Rajleigh will begin his course of si\ 
lectures on " Ihe Life and Woilc of Stoker " 'ihe I ridax 
evening di^inurse cm February iq will be delivered Mr 
C I R M i|<uin on “ ( ondensnlion Vuilei " 

The ranganulta Coinniiiice (Pmf Ray Lnnkester, Sir 
John Kirk, Sir W Thiselton-Dycr, Mr Houlengcr, and Dr 
Sclater) h.is determined to send out another naiurallsl for 
the further investigation of the “Tanganyika problem.’' 
and has selected Mr W A Cunnington, of Christ's 
College. Cambridge, fur this purpose, Mr Cunnington will 
leave for 1 mganyika (viA Chinde and Zomba) in March, 
and will pax special attention lo the lacustrine flora of the 
lake, of which, as yet, little is known, but will not neglect 
other subjects relating to the lake-basin 

A sciFNTiirU expedition for the exploration of northern 
Nigeria, cxinducied by Lieut Boxd Alexander and Captain 
G B Gosling, of the Rifle Brigade, 1$ in preparation, and 
will shorth leave England Lieut Claud Alexander, who 
holds the diploma of the Ko>uI Geographical Society, will 
act as survevor and map-maker I'hr party will proceed up 
the Niger and fienu^, and establish u station somewhere in 
Ihe central Jiiil-counirv of northern Nigeria, where collec- 
Kons of natural hlitorv will be made, nnd the surrounding 
S»utilr> explored and mapped. Lieut Boyd Alexander, who 
hi# already had much experience in African travel on the 
Zambezi, in the Gold Coast Colony, and in Fernando Po, la 
a thorough]} competent man, and has obtained the sanction 
of the War Office to his exp^itlon, 

We regret lo see announced the death of Mr. Walter G. 
Goggeit, the naturalist 0/ the Anglo-German Boundary 
ComnnBxioii under Major Delm£ Radcliffe, who has Joet bis 
life WMIe criK.Mng the Kagera River in Uganda Mr. 
Doggert, who was the ann of a well-known t^ldenniit at 
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Cambridge, served on Sir Harry Johnston's staff as naturalist 
and photographer both in Nyasoland and in Uganda, and 
will be found frequently mentioned in Sir Harry's work on 
the latter country Dnggett ninde the asient nf Ruwenzori in 
(h’ Spetml rnmiiUHMoJier's L'ompany, nnd amongst many 
other objects, obtained iheie spetimens of a remarkable new 
hrnniblu which has been named after him Kiihur DoggclU 
lie was the first person lo disinver the existenie of the shoe- 
bill (Baiaenict'ps fft) on the shores of Lake Victoria 

Ti appears from a Irlegiani dated ^ .ikutsk, Januar) 15, 
.md loinmunirntcd lo the Russian Tress, that on that date 
the boatswain Uvegacheff, one of ihi membiTS of Lieul 
Kolchak’s Expedition whuh was sent out in search of Baron 
foil, returned lo Yakutsk Ihe expedition did not find 
the AnliL traveller either in the New 'Siberia Islandb or in 
Bennett Land It only found in the latter place soiiiu papers 
left bv B iron 'loll stating that he w.is leaving Dennett 
Land on Noveiiibei H, 1002, and going mu thwards He 
LOnse(|uentlx expected to riuih the mainland of Siberia 
somewhere near Ni7hne-Ku1} msk, but as nothing was heard 
of Baron Toll during last summer, one lannoi but entertain 
the gravest apprehensions as to his poxition Lieut 
Kolchak is expected soon to reach Yakutsk, as well as the 
other search party under BiusnelT, so that \m shall probably 
have more detailed news in a few da>s 

The Royal Society catalogue of siienliru papers from 
1884 to 1900, completing the century, is making progress 
It appears that 111,000 titles have nlreadv been prepared 
by the referees 111 the various subjects, while bS sprials 
containing more than 91,000 titles have been lomplelely 
dealt with for both tJie aulhors’ catalogue and the subject 
index It IS part of the Sihrme to nuke a single subject 
index for (he whole of the nineteenth lenlurv , nearlj Hz,000 
of the 400,000 papers dealt uiih in the existing laiulogue 
have now been classified for this index 'ihe index will be 
in nevtiitcen sections, published t>ep.iraich, caih section 
containing, in one or more octavo volumes, a single science 
indexed according to the schedules of the international 
cntalogup, when published, these volumes cannot fail to be 
of great use to workers in sueme 'ihe connniuec of the 
Royal Society is making strenuous efforts to expedite the 
work Its chief difficulty has been in obtaining a sufficient 
staff of experts, and attention is invited to Us advertisement 
asking for additional helpers 

Tue annual general meeting of the Iron and Steel Insti¬ 
tute will be held on Ihursday and Friday, M.Ty 5 and b 
Ihc council will shortly proceed to award ( arnegie research 
scholarships, and candidates must apply before February 29. 
The awards will be announced at the general meeting In 
accordance with previous announcements, the autumn meet¬ 
ing will take place in New Y'ork on Ociober 24-26 After 
the meeting there will be on excursion to Philadelphia, 
Washington, Pittsburg, Cleveland, Niagara Falls, and 
Buffalo, returning to New York on November in. An In¬ 
fluential committee has been formed in the United States 
for the reception of the institute, Mr Charles Kirchhoff 
being the president and Mr, Theodore Dwight the hon. 
Sfx I ecarv 

As the result of a meeting held In London several mmthi 
ago, 0 society has been formed for the promotion of Mlen- 
tlAc studies in sociology. It la hoped that when the Sodo^ 
logical Satiety becomes adequately organised It wiB 
materially help to fUt a serious gap in the ciilhiral apparatui' 
for national education and. research. One of the foundqie 
of the k6lety has given loool. toward! the Mdowmont .osf 
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«oclo|ogiciU teaching in London UnivwMty Wuh that ex¬ 
ception (here is at present no provision in British universi¬ 
ties for studies specifically sociological This tountry is 
«lao alone among leading nations in having neither a 
journal of souolugical studies nor a special library of soiio- 
Jogical literalure In addition to directing atienlion to 
these national deliciencies, the Sociologual Swicti is 
making particular elTorts to organise a reference librarv of 
aoclolngv and tu establish a journal of sociology' Tnr- 
ticulurs n ferring to the wiLieti's origin, purpose and pro- 
gramiiip nia\ be obtained by appliiation tu the secretary, 
5 Old Queen Sin Pt, Westminster, S W 

Earki in Seprember, 1900, GaKcstun was devastated by 
■a storm and .1 great wave which overwhelmed the bank on 
which the i in is built To prevent the recurrence of this 
disaster, the ^ hole city—buildings, streets, boulevards, 
parks, theair#'!, residences and quays—in fact, everything 
now resilng un the present ground level, arc, says Traiij- 
porf, to be 11 fled up 17 feet in the air, and the space between 
the old and ihe ne^v levels will be filled in, so that the city 
will UP aituallv that number of feet higher than it is at 
present ihe lOst of this undertaking is estimated to be 
■some three and u half million dollars, and ilie contract for 
lifting thi' ul\ has been awarded to Messrs Ooedhart 
Brothers, of New York City, in cooperation with Mr Llndon 
W- Buies, ihe engineer who devised the scheme for making 
Galveston flood-proof 

The Autoiopvist Company has sent us one of its 

Black Boves ” This is really a foriii of small port¬ 
able changing bag, and should be found useful to every 
photographer, whether amateur or professional, whilst 
Cravelling The term “ box ** is rather a misnomer, for it 
Is really not a but at all The black cloth, form¬ 
ing the dark spate, is very ingeniously made to fold 
fip or out by means of two sets of wire frames after 
the principle of an umbrella, the lower portion having 
a larger tircumference than the upper; when expanded the 
whole arrangement is placed on a bench or table and is 
ready for use There are two sleeves for the insertion of 
the arms ami one for the head, all of which have elastic 
extremities to fit tight to keep out the light There is also 

email window covered with red cloth, and a separate 
oelluloid red sheet to place over this window Altogether 
this portable dark room looks as if it would prove very 
'Serviceable, for it is well made, light, and closes up into 
•a inniill lompasN 

Tub Deutsche Seewarte (Haqiburg) has recently made an 
Addition to Its useful contributions to man time meteorology 
tiy the publication of a quarterly pilot chart for the North 
Sea and BaltiL The first issue Is for the present winter, and 
every available space is occupied by valuable information 
to navigators and others Tlio mean frequency of wind 
tUrecClon for various parts of the different coasts Is shown 
llj wind-sta«a giving percentages of the ebservations by lines 
rodUt^ng from a central circle in which Is shown the nupsber 
oi calms i the percentage of wind direction for any point 
of thh compass can be easily measured from a given pcule. 
The mean tracks of storms are laid down In the usual way, 
together with Che average minima of barometric pressure 
llitBe subsidiary charts show (i) the mean isobars and pre- 
i^alenc Wind direction, (a][ the average air temperature; (3) 
Ihe'^mean remperature of the sea surface and average pre- 
ealapae bf fog. The reverse side of the chart is occupied 
1^ j^anriefl nf maps showing the tidal currant! on the coasts 
litafids and narth-weat Europe to eadi hour 
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following the flood and ebb tides at Dover. In addition to 
the data exhibited by the charts, the text contains much 
useful inforninlion rHating to the prevalence of storms, ice 
and other matters 

Tiib Meteorological Offiie Atlantic pilot chart for 
February contains an interesting article by Ur bhaw on 
" Buys Ballot'b Low and Trajectories of Air ” Several 
di.igrams are given representing the air movements during 
the pattsngR across our islands of two cyclonic systems, that 
of Novni ber 12-13, igoi, moving at the rale of 15 miles 
an hour, attended by hard gales and heavy rain, and that 
of March 24-25, 1902, moving at the rate of 25 miles an 
hour, attended by strong winds nnd gale** Tnd but little 
rain The circumslances in the two cases differ also in the 
general disposition of atmospheric pressure and the be¬ 
haviour of the barometer m the surrounding regions. 
There is, consequently, a wide divergente m the air trajec- 
lorips of the two systems From a consideration of the 
facts presented we are *' led to associate changes of surfaie 
velocity with exchange of air between the surface and the 
upper regions, unless they can be accounted for by alter¬ 
ations of area Exchanges between the surface and the 
upper air are connected with tnnpernture ihangr and 
generally also wilh rainfall, and lhu«* the vliissitudes of the 
air along its trajectories may have a very close connection 
with the special character nf the weather changes assotiated 
with the passage of depressions ” T.O the manner the 
questions raised are of more than passing interest, for the 
article touches upon the question of ascending and descend¬ 
ing air currents, which can be established or verified by ihe 
effects produced upon meteorological instruments or upon 
the surface of the sra Every sailor has observed how ihe 
wind in some storms beats down the sea, while in others 
It raises a tumultuous sea There is reason to suppose that 
in the former case ihe wind is a descending current, in the 
latter an ascending current It is to be hoped that officers 
will supply careful notes on these different characteristics 
of wind and sea, as the subject is one of great importance 
from a meteorological point of view, and up to the present 
has not been investigated 

Am interesting paper on a familiar sUbject, the relatfbn of 
temperature to ihe keeping property of milk, has reached 
us from Storrs, Connecticut The view of the writer, 
Mr. H- W, Conn, the well-known dairy bacteriologist, is 
that the keeping of milk Is more a matter of temperature 
chan of cleanliness, lie points out that at 50® F. milk 
may not curdle for two weeks, whereas at 70® Fi it may 
keep but forty-eight hours, and at 9S* eighteen hour! 

This curdling is due to the Action of bacteria, and the effect 
of temperature on their multiplication is surprising. Thus 
at 50" the ordinary milk organisms increase about 5-fold 
In twenty-four hours, but at 70® they may multiply 750-rold 
in the same time The optimum temperature for different 
species varies considerably At 70" the ordinary B lachs 
aeidi develops rapidly, while at 95® the undesirable lactic 
ferment ff, lacUs a»fogenes develops quickly and ^ 
ordinary form does not At 50® neither of the lactic fermetm 
makes much growth, but putrefactive bacteria develop, and. 
though these may not make the milk sour, they make it 
unwholesome. Milk which has been kept sweet by ex¬ 
posure to k>w temperatures should be viewed with suspicion. 

Thb fourth report of the Royal Commission on Sewage 
Disposal, whidi has just been published, deals with the 
pollution of tidal waters, with special reference to con- 
tamlnAtlon of shell-ffsh. The Commlisionws state that 
they ore galisfled that a considerable numhv of cases of 
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enteric fever and other illness are laused by the consump¬ 
tion of shell-fidi which have been exposed to sewage con¬ 
tamination Of the remedies suggested, the opinion is 
expressed that no general enactment as to the treatment of 
sewage before Us discharge into tidal waters or as to the 
seizure of unwholcsonir food would meet the necessities of 
thf: case, but that the remedy must be sought in conncition 
with the waters, foreshores, pits, ponds, and Kiyings them¬ 
selves It IS considered thril the onl\ wav in which the 
evil can be efTectivel} dealt with is by placing tidal waters 
under tho jurisdiction of some competent authority, and 
conferring on that authority power to prevent the taking 
of shell-hsh for human c'onsumption from any position in 
which they are liable to risk of dangerous contamination, 
and to enforce restrictions as regards pollution and as 
regards the waters, beds, &c , in which shell-fish arc 
fattened or stored At tho end of the report several pages 
are devoted to a consideration of the bacteriological methods 
employed in the examination of shell-lish It is stated that 
Dr iHouston, the bacteriologist to the Commission, has 
examined more than looo oysters, some taken from the 
purest waters in the country, and has found that nearly all, 
from whatever laying, contain the Aariffus coli Doubt is 
therefore raised as to the value that may attach to the 
il coll test, and it is considered that further research is 
necessary in order to establish a bacteriological standard 
oi purity 

In (he December issue of the Vfoceedings of the American 
Acndetny (vol, xxxix , No 10) Mr F C Carlton records 
(he results of experiments with regard to the cause and 
nature of the periodical colour-ihange in the skin of the 
Florida chainiEleon-iguana (^nolis ca polmcnjiij) The 
extreme variations m the colour of this Ii7ard are dark 
brown and pea-green, the former (in captive specimens at 
any rate) assumed in daylight and the latter at night The 
brown condition Is produced by (he migration of pigment- 
granules from the centre to the terminal branches and pro- 
Iesses of the melanophores," the green stage, which is 
one of rest, being Ihe result of the withdrawal of the same 
granules to the centre of the latter bodies. In three funda¬ 
mental points the colour-change differs from that of the 
true chonisleons 

The November (1903) issue of the ^mcpiran Naturalijf 
contains the second of the senes of articles on the adapt¬ 
ations of mammals to particular modes of life, the present 
section, bv Mr L J, Dublin, dealing with arboreal types 
With the exception of the Monotremata, all the terrestrial 
orders have arboreal representatives, the number of such 
forms being greatest in the Chiroptera (where all adopt this 
mevde of life) and Primates, and least in the Ungulata, 
where there are only the trce-hyraces Arboreal mammals 
may be divided into two mam groups, in the first of which 
terrestrial progression is retained in a greater or less degree, 
while in the second it Is wholly lost. Among the modifi. 
cations for this kind of life, in addition to those of the feet 
and tail, the author specially notices the frequent increase 
of the number of the vertebrae, and the development of 
dermal spines and scales, as In the Anomaluiids and 
(■ymnura, which aid in climbing. The Inclusion of the 
latter genus among arboreal mammals appears to fndfeate 
some new Information in the possession of the author. 

Tug JouffMl of the Royal Statistical Society for December 
31, 1903, contains an important paper on the metric 
system by Mr 'Alexander Siemens, together with a re¬ 
port ol the disdiBSionj, It Is Jlhistrated by tq^des show- 
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ing the trade of metrical and non-metrical countries" for 
the year 1900, that year marking a culminalmg polQt in 
most countries. Mr Siemens puts forward powerful argu^ 
inents in favour of adopting the metric system, and cOn> 
eludes by saying that iL is quite certain that the action 
of Great Britain in this matter would immediately be 
followed by Greater Britain, the United States, and Russia* 
so that international unity of weights and measures would 
become an accomplished fact for which James Waet starteci 
his agitation lao years ago ” 

We have received the " Naturalist’s Directory" for 
1904-5 from Mr L Upcott Gill, by whom the annual is 
published It gives tlie names and addresses of naturallots, 
natural history agents, scwieties, field clubs and museuma 
of the British Isles, and the inforniBlion has been corrected 
to the present date 

Da -A Lawrfscf Rotch writes to correct the following 
mistakes made by him in his letter on " The Unusual Sky 
Colours and the Atmospheric Cinulation," published in 
Nature of December 24, 1903 (p 173) In (he first para¬ 
graph, line twenty-four, for " southern ” read “ northern,'^ 
and in the second paragraph, line eight, for “ unlike " read 
" like ” 

Tiif new edition of Hazell’s '* Annual ”—that fcM* 1904— 
19 the nineteenth issue of this valuable book of reference.. 
As usual, the alphabetical arrangement is adopted, but this- 
year many of the separate entries of former years have been 
collected in the form of more complete articles. Thus the- 
information given respecting scientific wieties and the 
advances made in various branches of scienlific knowledge 
during 1903 IS brought together in a convenient manner 
in some thirteen suciessive pages A complete index much 
assists reference to the large amount of statisiical and other 
infurmalion given in the volume 

The Natural History Society of Northumberland,. 
Durham, and Newcastle-upon-Tyne, held a conversazione on 
January 19 at the Hancock Museum, Newcastle-upon-Tyne.. 
Fxperinientdl and lantern demonsiralions in a variety of 
subjects were given during the evening These and the 
exhibitions included —the Inactive atmospheric gases, their 
spectra and some of the apparatus used in debermining 
their physical properties, by Sir William Ramsax ; objecta 
illustrating certain properties of the emanations of radium, 
by Sir William Crookes, the bactericidal emanations from 
radi-um, by Mr. Henry Crookes, models of turbine 
machinery from the Parsons* Marine Steam Turbine Co., 
Utd , and manv others The meeting was an excellent In¬ 
dication of the interest in scientlBc research which exists In 
this northern district 

In the Sifsungsbencbtc of the Vienna Academy of 
Sciences Dr. Langetein gives an account of hfs researches- 
on the carbohydrates of serum-globulin The experiments 
establish the fact that d-glucose is one of the primary de¬ 
composition products of blood-globulin, and the existence 
of a close relationship between albumen and glycogen 
shown. Reference is made to the possible connection 
between the observed facts and the abnormal phyalokfgitat 
procesaes taking place In cases of diabetes. 

In a paper entitled '* An Enquiry Into the Wortdng of. 
Varknif Wacer-softHieri, ’* read bdfm the In^ffutlon. 
of Mechankal Engineers on December i6p ipos, MastlreV 
Stmneyer and Baron deicribe and IIHiairate by means '^ 
diagrams sevenMen conthmone Wttfeiveorfaners 'An4t^ 
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the '\);nKdftened dnd M>ften«l watirb ure given whu'h 
p«rtnlC ot a fair compHrlwm being- made as to the suitabiliti 
-4jf tifli various types for special purpobes Of the smenteen 
^fteners, fourteen are fitted with filters, two of them having 
iiand fillers, and the oihern woodwool, or sponge filters. 

We have received vol 11 of the Transactions of the North 
Staffordshire Ceramii Soiietv 'Ihe Sorietv has a rtieniber- 
•ahip of thirty, and seven papers have been read before the 
members during the session Of special interest is a paper 
by Messrs Hopwood and Jiji.ksun on the nature and origin 
o( the abnormal red, blue and black lolorations of fire-ilui 
'‘ware, '*] he red colorations are found to be due to the lon- 
version of the iron in the rlav sub^tanie into free ferrii 
o\ide, the black pnniipally to free carbon, whilst the 
evternul vitreous blue films of bJue-fired clu}-wares are 


OUR ASTRONOMICAL COLVMN 

Astronomical Occltrhencbs in Kerruarv — 

Feb I I2h Salurn m conjunction with the sun 
4 8h 4fin Minimum of Algol (3 Per^ei) 

7 - 5 ^ 3 ®^' »i 11 ■! 

8 6h. 17m Transit (ingress) of Jupiter's Sat IV, 

(Collisto) 

9 I5h Ceres in conjunction with moon. Ceres 

o” 8'N 

n 2lh Mercury at greatest elopgalion 25” 52' W, 
12. i6h Venus in cunjunctlon wiih moon 9 4" S'S 
14 Venus Illuminated portion of disc =0 797. 

34 5 h. 57 ni lo 7h 1501, Moon occults ■ Taun 

(Aldebaran, Mag 1 1) 

25 I7h Mercury in conjunction with Saturn. Mercury 
0“ 49' S 

,, lyh Mara in conjunction with jupiler Mars o’30' 


found to consist of a basic ferrous silicate 

Tiir nuKh debated question regarding the dual nature 
of chromium soJurions as manifested in the green and violet 
colour IS again discussed bv Messrs Richards and Bonnet 
in a recent number of the Praceedmxs of the Ameriinn 
Academy The authors' e\j)eriment4 and previuuti observ¬ 
ations seem to be most easily explainable on the assumption 
chat the violet solutions of. say, chromium sulphate contain 
the <0111 m n state comparable to that of other norm il salts, 
whilst the green solutions are due to h)drol}sis resulting 
in the pruduition of free ncid and one or more complex 
basic sallSL 

In the quarter!i statement of the Palestine Exploration 
Fund Mr W A(kro>d discusses the cause of the suUness 
of Ihe Dead Sea. Facts are brought forward which seem 
to indicate that the s.iUness lannot be entireh due to 
Jircuniulution of chlorides derived from the Palestine rocks 
h\ solvent denudation or the cutting off of an arm of the 
Red Sea by the rising of Palestine m past ages followed b> 
evaporatiun of the solution The author brings evidence 
forward m favour of a third cause, which is perhaps more 
important than either, viz the atmospheru transportation 
-of salt from the Mediterranean 

A T1I1HO revised edition of pari 11. of " Machine Design," 
b\ Prof Forrest R Jones, of Cornell University, has been 
published In this country bv Messrs, Chapman and Hull 
'Ihis part of the work deals with the form, sTrength, and 
proportions of parts, and the new issue has been increased 
by about eighty pages of new matter 

Tub additions to the Zoological Society’s Gardens during 
ihe past week include a Vervet Monkey (Cercoptthoeus 
lalandii) from South Africa, presented by Mrs Hughes, 
-a White-collared Mangabey (Cezcocifbuz coflariz) from West 
AfirtcB, presented by Mr H. Ion; a Chocnia Baboon (Pa^io 
^fcarius) from South Africa, presented by Mr James 
Adams, a Lsvafflant's Cynictls {Cyniciu ptmcUlaia) from 
9 outh Africa, presented b> Lady Constance Ryder; a Spotted 
Ichneumon (fferpeelei mgro^unctatiijy from Nepal, pre¬ 
sented by Mr. S. D. Prltchacd, two Herring Gulls (^rui 
drgtfntafifj), European, presented by Mr. F, H. Haines^ 
a Bam OWl (Siruc ftamniea), British, presented by Master 
Fo*; k — Sleep (Ovir sp me) from Baluchistan, two ' 
Wdxwlngs gorndiM), European: a Grey Squirrel 

cineroua) from North America, a Brasilian 
‘Keitelpe ^Tegfikio iniNiZafa) from South America, two 
^Vf^toeso J^rrw&iio fri/Mgo) from India, two | 

(iSteniofbQeriii derbianuf) from West 
llyoa^ ' fippibbldt'e LagothHR (Legofbnx 
JRod-f«ced; 0b4durj {Qp/dva^kt rwbfpiiiMla) 
RUfduMv 


27 7h 1310. Minimum of Algol {$ Persei) 

29 8h. 53m to gh. 46m Moon occults 0 Leonis 

(mag j S) 

Vahiabiiiiv oi- iiiK Minor Pianei Iris —^A telegram 
from Prof. Piikcring, through the Kiel Centralstelle, 
.innouniOH lliat Prof Wendell lias discovered a periodic 
vnnabilitv in ihe brightness of ihe minor planet (7) Ins 
Ihe period of iho (Imngcs is six hours, and the range of 
variribilit> about one-qunrtor of a m.xgnilude 

Harvahu Mfriiiian PiioiOMKivH OiisrnvATioxs—Part 1 
vol xlvi o£ Ihe Harvard College Observatory 4 nnafs con¬ 
tains the tabulated results of the meridian photometer 
. observalions m.uic bv Prof Solon 1 Hailey at Arequipa 
and Cambridge (Mass ) during the years 1899-1904 
Chapter 1 contains the reduced observations of some 4500 
stars sitiiated south of - 30“ dm lination made at the 
southern station during iH^), the stars observed being 
generallv selei ted from Ihe Argentine (leneral and Cordoba 
Zone ('aulogiies 

One of the chapters contains the results of a senes of 
observations made at Cambridge (191x1-1903) in order Lo pro¬ 
duce a catalogue of standard stellar magnitudes for regions 
regularly distributed throughout the skv To this end ihe 
skv was divided into 433 regions, each approximately 10*^ 
square, and one star of about the fifth magailiide w'os 
phoroinetncally observed in each region, cure being taken to 
select, wherever possible, u star having u hrst-type spectrum 
All the stars were compared With A Urs.'c Minoris and other 
standard comparison stars, and on reducing the observations 
it WHS soon appaient that the results obtained from A were 
systematically different from those obtained from ihe other 
stars This riillerencr indicates an increase of two-tenthH 
(if a magnitude in the brightness of A L rsm Minons, whiih 
mav either be due to 11 personal equation depending on Ihe 
colour or to a real variation in ihe star 

l.itiiiT CllAN(.^s OF ■ AiRii.fi—In Nos 3918, 3919 and 
3920 of the Asironomische iVffc/irii./ifen Herr IT. Ludendorff 
publiahes Ihe reAilts of an exhaustive research oa to the 
most probable dale for (he light variation of ■ Aurigdc 

He first gives and discusser the observational results of 
Argelander, If els, Schwab, Plassinan, and thirteen other 
observers, and then, applying suitable weights to the various 
results, obtains a mean result by the method of least 
squares The resulting elements obtained from this 
analysis are 

T‘>a4i^476 days^Apnl 1, 1901, 

/ *»ao7d. . 

T B341^0BMarch 3ii 190a, 

where T ^ the epoch at which the light commences to 
decrease from its normal magnitude, /ethe time taken-few 
the complete decrease to minimum or the corresponding 
increase to maximum, t^nthe duration of the constant 
mlnlmumi and T.»the epoch of the mean mlninnim. 

Summarising the results the author finds that the star 
Jias a normal magnitude of 333, decreases 0-73 mag. in 
207 days, remains at con&tant miriimum for 313 d^ps, and 
thgn returns 10 the normal magnitude again lit 207 days 
After these chkngea It remains constant tor 25 13 years. 
Thus the complete period for this star beqDmee a7'i2 years, 
or 9905 doye, of which only 199 years are occupied by the 
actuijd variation. 
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SCIENTIFIC INVESTIGATION AND 
PROGRESS ‘ 

AT the weekly serviceB of many of our ihurchee it is 
customary to bei^in with the re.idine' of w ver^e or 
two from the Scriptures for the purpose, 1 suppose, of 
puttinif the congregations in the proper state of mind for 
(he exercises which are to follow It seems to me we may 
profit by this example, and accordingly I ask your attention 
CO Article j of the Constitution of the American Association 
for the Advancement of Science, which reads thus —The 
objects of the association are, by periodica] and migratory 
meetings, to promote intercourse between those who are 
cultivating science m different purls of America, Ln give 
stronger and more general impulse and more systematic 
direction to scientific research, and to procure for the labours 
of scientific men increased facilities and a wider usefulness ” 

The first object mentioned, you will observe, is to pro¬ 
mote intercourse between those who are cultivating science 
in different parts of America", the second is " to give a 
stronger and more general impulse and more systematic 
direction to scientific research ", and the third is " to pro¬ 
cure for the labours of scientific men increased facilities and 
a wider usefulness" Ihose who are familiar with the 
historv of the association are well aware that it has served 
Its purposes admirably, and ] am inclined to think that those 
who have been in the habit of attending the meetings will 
agree that the object which appeals to them most strongly 
is the promotion of intercourse between those who are 
cultivating science Given this intercourse and the other 
objects will be reached as a necessary oonaequence, for the 
intercourse stimulates thought, and thought leads to work, 
and work leads to wider usefulness 

While in 1848, when the association was organised and 
the constitution was adopted, there was a fair number of 
good scientific investigators in this coiinlry, it is certain 
that in fhe half century that has passed sinro then the 
number of investigators has Increased \erv largely, and 
naturally the ajnount of scientific work done at present is 
wy mucJi greater than it was al that time So great hds 
been ihe increase in scientific activity during recent years 
that We are apt to think that by comparison scientific 
searih is a new acquisition In fact there appears to be 
an impression abroad that in the world at large scientific 
resoarth is a rHanvefy new thing, for which we of this 
generation and our immediate predecessors ore largely 
responsible Only d superficial knowledge of Ihe history erf 
Kience is necessarj, however, to show that the sciences 
have been developed slowly, and that Iheir beginnings are 
to be looked for in ihe very earliest times Everything 
seems to point to the lonrlusion that men have always been 
engaged in efforts to leum more and more in regard to the 
world in winch they find themselves Sometimes they have 
wen guided by ono motive and sometimes by another, but 
the one great underlying motive has been the desire to get 
a clearer and clearer understanding of the universe But 
besides ihis there has been the desire to find means of in¬ 
creasing the comfort and happiness of the human race 

A reference to the history of cheitnstry will serve to show 
how these motives have operated side by sade One of the 
first great incentives lor working with chemical things was 
the thought that it was possible to conwt base met^i, like 
lead and copper, into the so-called noble metals, silver and 
Probably no Idea has ever operated as strongly as 
this upon the minds of men to lead them to undertake 
chemical experfments It held control of intelJectual men 
for centuries, and it was not until about a huntlred yean 
ago that It lost jts hold It is very doubtful if the purely 
Mientlfic question whether one form of matter can be trans¬ 
form^ into another would have had the power to control the 
activities of investlgatora for so long a time, and it is idle 
to spmlatp upon this subject. It should, however, be borne 
in mind that many of those who were engaged in this work 
were actuated by a denre to put money in their purees a 
desire that is by no means to be condemned without reserve, 
and I mention it not for the purpose of condemning it, but 
to t)|[Bt a motive that we sometimes think of as 

peculiarly mod^n is among the oldest known to man 


cbitwi for the Adveucemenl of SeUnoe, d«Uf«nd al Si 
air J90J. • 
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When the alchemists were at work upon their problaiBS» 
another class of chemists was engaged upon problems of 
an entirely different nature The fact that subitancaa 
obtained from various natural iKiurces and others made in 
the laboratory produce effects of various kinds when taken 
into the system led to ihe thought that these substancek 
might be useful in the treatment of diseai« Then, further,. 
It was thought that disease itself is a chemical phenomenon 
These thoughts, as is evident, furnish strong motives for 
the investigation of chemical substances, and the science of 
chemistry owes much to the work of those who were guided 
by these motives 

Ami so in each period as a new thought has served us the 
guide wc find that men have been actuated bi different 
motives, and often one and the same worker has been under 
the influence of mixed motives Only in a few cases does 
It appear that the highest motives alone operate We must 
I take men as we find them, and we may be thankful that on 
the whole there are so many who are impelled by one inotivo 
or another, or by a mixture of motives, to take up the work 
of investigating the world in whkh we live Great progress 
IS being made in consequence, and almost daily we are 
called upon to wonder at some new and marvelluus result 
of scientific investigation It is quite impossible to make 
predictions of value in regard to what is likely to be re¬ 
vealed to us bv continued work, but it is safe to beJievir 
that in our efforts to diSLOver the secrets of the universe 
only a beginning has been made No malter in what direc¬ 
tion we may look wc are aware of great unexplored terri- 
Cories, and even in those regions in which the greatest 
advances have been made it is evident that the knowledge 
gained m almost insignificant as compared with lhat which 
remains to be learned But this line of thought inav lead 
to a condition bordering on hopelessness and despondency, 
and surely we should avoid this condition, for there is much 
greater cause for rejoicing than for despair Our <£uccp5SOts 
will see more and six; more dearly than we do, just as 
we aee moie and see mon dearly lhan our predci e^sors.. 
It 15 our duly to keep the work going without being too 
anxious to weigh the results on an absolute scale It must 
b'.! rrmembered that the absolute scale is not a \ery sensitive 
instrument, and that it requires the results of geniTationa 
to affect It markedly 

On an occasion of Ihis kind it seems fair lo ask the 
question What docs the world gain by siientific inxesti- 
gation? This question has oflcfi been asked and often 
answered, but each answer differs in some respects from 
the others, and each may be suggestive and worth giving. 
The question is a profound one, and no answer that can bo 
given would be BBtisfactory. In general it maj be said that 
the results of scientific investigation fall under three heads 
—the material, the intellectual and the ethical 

Ihe materi^ results are the most obvious, and they 
naturally receive the most attention The material wants 
of man are the first to receive consideration. Tlie> lannot 
be neglected. He must have food and clothing, the means 
of combating disease, the means of transportation, the 
means of producing heat and a great variety of things that 
contribute to his bodily comfort and gratify his esthetic 
desires It Is not my purpose to attempt to deal with «U 
of these and to show how science is helping to work out 
the problems suggested I shall have to content myself by 
pointing out a few of the more important problems the 
solution of which depends upon the prosecution of scientific 
research. 

First, the food problem. Whatever views one may hoki 
In regard to that which has come to be called " race 
suicide," it is certain that the population of the world la 
Increaring rapidly. The desirable places have been occupied 
In some parts of the earth there is such a surplus of popula- 
tMD that fanSmes occur from time to time, ana in other parta 
epidemics and floods relieve the embarraesnient, We Hiay 
fairly look forward to the time when the whofe earth 
be ovempulaced unless the production qf fM becofnea 
more scfendfic than It Is now. Hers is the field for the Work 
of the agricultural chemist who 4 s showing us how to w 
crease the yield from a given area, and^ In ease of Mr 

preserve and liicf)Bah» 

futility* It appears that the motboiM of oiTtivatlndf theaSI 
are sttn comparatively etudes and fflocw kiid mora thorouidi^ 
Investigation of the procea w e involved Ih the gfawstlr,^ 
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plant* i* called for Much has been learned since Liebig 
founded the science of affricultural chemistry. It was he 
who pointed out some of the ways by which it is posbiblo 
to increase the fertility of a soil Since the results of his 
inv^ig'ations were given to the world the use of artificial 
fertilisers has become more and more general 

Uut It IB one thing to know that artificial fertilisers are 
UBeful and it is quite another thing to get them At first 
bone dust and guano were chiefly used 'I hen as these 
became dearer, phosphates and potassium salts from the 
mineral kingdom came into use 

At the Fifth International Congress for Applied Chem¬ 
istry, held at Berlin, Germany, last June, Dr Adolph Frank, 
of Charlottenburg, gave an extremely interesting address 
on the subject of the use of the nitrogen of the atmosphere 
for agriculture and the industries, which bears upon the 
problem that we arc dealing with Plants must have 
nitrogen At present this is obtained from the great beds 
of saltpetre found on the west coast of South America— 
fhe so-caJIcd Chili saltpetre—and also from the ammonia 
obtained as a by-product in the distillalion of roal, especially 
in the manufacture of coke The use of Chili saltpetre for 
agricultural purposes began about i860 In 1900 the 
quantity exported was 1,453,000 Ions, and its value was 
about bo,000,000 dollars In the same year the world’s 
production of ammonium sulphate was about 500,000 tons, 
of a value of somewhat more than 20,000,000 dollars Of 
these enormous quantities about three-quarters And appli¬ 
cation in agriculture The use of these substances, 
especialW of saltpetre, is increasing rapidly At present 
it seems that the successful cultivation of the soil is depen¬ 
dent upon the use of nitrates, and the supply of nitrates is 
limited Unless something is done we may look forward 
to the time when the earth, for lack of proper fertllisere, 
will not be able to produce as much as it now does, and 
meanwhile the demand for iooA is increasing. According 
to the most trustworthy estimationa indeed, the saltpetre 
beds will be exhausted in thirty or forty years Is there a 
way out® Dr. Frank shows that there is In the air there 
i» nitrogen enouffh for all. The plants can make only a 
limited iiwi of this directly For the most part it must be 
in some form of chemical combination, as, for example, a 
nitrate or ammonia The conversion of atmospheric 
nitrogen into nitric acid would solve the problem, and this 
Is now carried out, But Dr Frank shows that theri- is 
•nother, perhaps more economical, way of getting the 
nitrogen into a form suitable for plant food Calcium 
carbide con now be made without difficulCy, and is made 
in enormous quantities by the action of a powerful electric 
current upon a mixture of coal and lime This substance 
**“ **^« power of absorbing nitrogen from the air, and the 
product thus formed appears to be capable of giving up Its 
nitrogen to plants, or, in ocher words, to be a good fertiliser 
K If true that thie eubject requires further investigation, 
but the results thus far obtained are full of promise. If the 
outcome should be what we have reason to hope, we may 
Che approaching exhaustion of the saltpetre beds 
with equanimi^. But, even without this to pin our faith 
to, wb have the preparation of nitric acid from the nitrogen 

* the xlr to fall Dock upon. 

While making of the food problem, a few words In re¬ 
gard to the artificial preparation of fo^stuffi 1 am sorry 
to *ay that toere is not much of promise to report upon In 
tnfa oonntotion. In spite of the brill lane achievements of 
in the field of synthesis It remains true that thus 
far they have not been able to make, except in very small 
i^JMtlttes, nibstknces that are useful as foods, and there' is 
wsDluray AO proipeGt of this result bUng reached within 

* '[•bfofiable time, A few years ago Bertbelot told gs of 


^ i he had had. This has to do with the results chat, 
<™irabig to Berthelot, are to be brought about by the 
of chettiistry. The reaults of inveetlga^lons already 
gQepmplished uidloate thatt In the future, oifethods will 
^htpt b* devlsad for thb ard^al preparation 4 food from 
voter qnd ewbogfe acid so abundantly supplied by 
^ ^rfpylnire wW then beooma unfiecwAhry, and the 
be dldgund by cropa growing to geo- 
he obtalnsd froAi holes three 
Che earth,.and this water will be 
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abo\e the boiling temperature, so that it can be used as a 
source of energy It will be obtained in liquid form after 
It has undergone a process uf natural distillation, which 
will free it from all impurities, including, of course, disease 
germs The foods prepared by arlifiLial methods will also 
be free from microbes, and there will consequently be less 
disease than at present Further, the necessity for killing 
animals for food will no longer exist, and mankind will 
become gentler and more amenable to higher influences 
There is, no doubt, much that is fascinating in this line of 
thought, but whether it is worth following depend<i upon 
the fundamental assumption Is it at all probable that 
chemists will ever be able to devise methods for the artificial 
preparation of foodstuffs? 1 can only say that to me it 
docs nut appear probabio m the light of the results thus 
far obtained I do not mean to question the probability of 
the ultimate synthesis of some of those substances that are 
of value as fo^s This has olieady been aicomplished on 
the small scale, but for the most part the synthetical pro¬ 
cesses onipioyed have involved the use of substances which 
themselves are the products of natural processes Thus, the 
fats cun be made, but the substances from which they are 
made are generally obtained from nature and are not them¬ 
selves synthetical products. Emil Fischer has, to be sure, 
made very small quantities of sugars of different kinds, but 
the task of building up a sugar from the raw material 
furnished by nature—that is to nay, from enrhome acid and 
water^presents such difficulties ih.it it may be said to be 
practually impossible 

When It comps to starch, and the pruteids which are the 
other chief constituents of foodstulTs, the difficulties are still 
greater There is not a suggestion of the possibility of 
making starch artificially, and the same is true of the pro- 
teids In this connection it is, however, interesting to note 
that Emil Fischer, after his rrmarkable successes m the 
sugar group and the uric acid group, is now advancing upon 
the proteids 1 have heard it said that at the beginning of 
his career he made out a programme for his life work This 
included the solution of three great problems These are 
\hi determination of the constitution of uric and, of the 
sugars and of the protPids Two uf these problems have 
I been solved May he be equally successful with the third I 
Even if he should be able to make a proteld, and show 
what It Is, the problem of the ortificiaJ preparation of food¬ 
stuffs will not be solved. Indeed, it will hardly be affected 

Although science is not likely, within periods that we 
may venture to think of, to do away with the norcssily of 
cultivating the soil, it is likely to teach us how to get more 
out of the soil than we now do, and thus put us in a posi¬ 
tion to provide for the generations that are to follow us 
And this carries with it the thought that, unless scientific 
investigation is kept up, these coming generations will be 
unprovided for 

Another way by which the food supply of the world can 
be incTpflSpd fs by relieving tr.ic to of land that are now used 
for other purposes chan ate cultivation of foodstuffs The 
most Interesting example of this kind Is that presented by 
the cultivation of Indigo. There is a large demand for this 
substance, which Is plainly founded upon xsthetlc desires 
of a somewhat rudimentary kmd. Whatever the cause may 
be, the demand exists, and immense tracts of land have been 
and are still devoted to the cultivation of the Indigo plant. 
Within the past few years scientific investigation has 
that Indigo can be made in the factory from substances 
the production of which does not for the most part Involve 
the cultivation of Che sod. In 1900, according to the report 
of Dr. Brunck, managing dJrrclor of the Badlsche Anilln- 
und Soda-Fabrlk, tha quantity of indigo produced annually 
In the factory " would require the cultivation of an area 
of m or e than a quarter of a million acres of land (390 square 
mllea) In the home of the Indigo plant ” Dr BrOnrk 
Adds .—The first Impression which this fact may be likely 
to produce is that the manufacture of indigo will cause a 
terrible catamlty to arise In that country * but, perhaps not 
If one recalls to mind that India It periodically micted with 
famine, one ought not, without further oonsMeratlon, to 
caat aride the hope that it might be good fortune tor that 
oauntty If the Immense areas now derated to a crop which 
Js subject 10 many vicissitudes and to vIoJenc market pbingee 
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were at la*it to be given over to the raising of breadfilufTs 
and other food products '* '' For myself,** sa)s Dr Hrunik, 
" 1 do not usHume to be an imparllal adviser in this matter, 
but, nevertheless, I \enture to express ni\ lonviction that 
the (lovernment of India will be rendering a very great 
service if it should support and nid the progress, whuh will 
in any lusi- be irrpsi*>tibli', of this impinding change in the 
lultivatinn of that rnuntri, and would support and direct 
Its nipthudual and riitional est^iution ” 

The connettion between st lentifiL in\eslLgation and health 
IS so frequently the subject of discussion lh.1l I need not 
dwell upon it here J he disrovery that mam diseases ore 
due primarily to the action of niiLrosiopii organisms that 
find tliptr wa> into the bndi and produce the changes th.'it 
reveal themselves in definite symptoms in a direct tonse- 
quente of the stud) of the nhenninemin nf droholu ferment- 
ntion by Pasteur Kvpt) thing that throws light upon the 
nature of the action of these microscopiL organisms is of 
value in dealing with the great problem nf rnmbaimg dis¬ 
ease It has been established in a number of cases thai 
Ihev cause the formation of products that act as poisons, 
and that the disease's .ire due to the action nf these poisons 
So alsOf as is well known, investig.ilion has shown that 
antidotes to some of these |KHsons can be produced, and 
that by nu'.ins of these anticjotes the diseases can be con¬ 
trolled Hut more important than this is the discovery of 
the wa) in which diseases are transmitted With this 
know'ledge it is possible to prevent the diseases T he great 
fact that the death rale is decreasing stands out prominenth 
and prcKljims to humanity the importance of scientific in¬ 
vestigation It IS, however, tn be noted in this connection 
that the dec'Tease m the death rate compensates to some 
extent for the derrease in the birth rate, and that, if an 

increase in population m i thing to he desired, the investi¬ 

gations in the field of siinii.in science are contributing lo 
this result 

The development of the human race is dependent not 
.done upon a supfilv of fond, but upon u suppiv of energe 
in available forms Heat and mechanical energy are 
abifolutely essential lo man 1 he chief source of the energv 
that comes into plav is fuel We are prini.inlv dejiendent 
upon the mjit supply for the cxmlinualioii of the activities 
of man W ithuui this, unless something is lo take its 
place, man is dcMimed Slatisliis in regard lo the coal 

sLipph and (he rate at which it is being ustxl up have so 

frequentl) been prcNcnled b\ thoie who have special know¬ 
ledge of this subject that 1 need not trouble vnu with ihcmi 
now* 'I'he onlv object in referring to it \s to show thal, 
unless bv means of scienlific investigation man is taught 
new iiietliods of rendering the world’s store of energy avail¬ 
able for rhe production of heat and of motion, the age of 
ihc‘ human race is measured by the extent of the suppiv of 
coal and other forms of fuel. Bv other forms of fuel I 
mean, of course, wockI and oil IMainly, as the demand for 
land for the production of foodhtufis incrrases, the amount 
available for the production of wood must decrease, so thal 
wood need not be taken into aic>oiint for the future In 
regard Co oil, our knowledge is not sufficient to enable uci 
to make predictions of anv vnlue If one of the theories 
now held in regard to the source of petroleum should prove 
to be correct, the world would find much oonsolation In it 
According to this theorv petroleum is not likely to be ex¬ 
hausted, for it 18 ronsrantf) being formed by the action of 
water upon carbides that in all probability exist in practically 
iinlinntfd quantity In the Interior of the earth If this be 
true, then the problem of supplying energy may be reduced 
to one of transportation of oil But given a supply of oiJ 
and, nf mirse, the problem of transportation is solved. 

What are the other practical souixea of energy*' The 
most important is the fall of water, lliSs is being utiliMi 
more and more year by year ftnee the methods of producing 
electric currents by means of the dynamo have beim worked 
Out There is plainly much to be learned before the energy 
made available In the immediate neighbourhood of the 
waterfall tan be transported long distances etsonomlc^lly, 
but advances are being made in this line, and already 
factories have hitherto been dependoit upon cOaJ are 
making usewf the energy denved from wateffalls. The 
more rapiilly these advances take place the less will be the 
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demand for coal, und if there were only enough waterfalla 
conveniently situated, there would be no difficulty in furnlih- 
ing all the energy needed by man for heat or for motion. 

It IS a fortunate thing that, as the population of the 
earth increaM?s, man's lustes become more complex. If 
onh the vnnplesl tastes prevailed, only the simplest occupa¬ 
tions w'viuld be called for But let u< not lose time in idle 
Npet Lil.ilions' asi to the way this primitive condition of thlngs- 
would affixt man's progress As a matter of fact, hla tastes- 
are beioming more cumplex things that ore not dreamed 
of in one generation become the necessities of the next 
gpneraiinn Mjnv nf these things are the direct resulls of 
scientifii investigrftion No end of examples will suggest 
themselves Let me content myself by reference lo one thal 
has of late been Ihe subject of much discussion 'Ihe de¬ 
velopment of the artificial dye-stuff industries is extremely 
in^riiutive n many wavs Ihe development has been the^ 
direct result of the snenlifit investigation of things that 
seemed to h.ive little, if an\thing, to do with this world- 
Man thousands of workmen are now employed, and many 
millions of dollars are invested, in the manufacture of dve- 
stuffs that were unknuwm a few years ago Here plainly 
the fundumenial fact is the .esthetic desire of man for 
colrnirs A mlourless world would bn unbearable to him 
Nature nciustnms him lo colour in a great variety of coiii- 
binations, and it becomes a necessity to him And his- 
desireN increase as Ihey .ire gratified There seems to be no 
end to development in this line At nil events, the data at 
our disposal justify the caniliision that there will be a. 
demand for every dye that cximbines the qualities of beauty 
and durability. 'Ihousandg of scientifically trained men arc 
engaged in work in the effort to discover new dves to meet 
the ini reusing demands New industries are springing up* 
and many find employmient in them As a rule the increased 
demand for labour uiused by the establishment of ihese 
industries is not offset bv the closing up of other induslnes.. 
Certainly it is true that scientific investigation has created 
large demands for labour that could hardly find employ¬ 
ment without these demands 

[he welfare of a nation depends to i large extent upon 
the suicpss of its industries In his address as president of 
the Bnlish \s»%ociation for the Advancenunt of Science 
given Inst •»iiinmer, Sir Norman Lockver quotes Mr. 
Chamberlain thus —“ I do not think it is mnessary for me 
to sa\ anything as to Ihe urgency und necessity of sclentifit 
training It is not too much to ^ay that the existiMiLP 

of Ihis cinintrv, os the great conunercial nation, dopenda 
upon It it dqiyends verv muih upon what we are doing 

now, dt the beginning of the twentieth teniiirv, whether at 
Its end we shall continue to maiiitain our supremacy or 
even equality with our great commercial and munufacturiiig 
rivals " In another part of hia address Sir Norman l.x>ckyer 
SAVS'—" Further, 1 am told that the sum of 24,000,000! 
IS less than half the amount by which Germnnr is yearly 
enriched by having improved upon our chemical industries, 
owing to our lack of scientific training. Many other 
industries have been attacked in the same way since, but 
taking this one instance alone, if we had spent this money 
fifty years ago, when the Prince Consort first called atten¬ 
tion to our backwardness, the nation would now be much 
richer than It is, and would have much less to fear from 
rampetition '* 

But enough on the purely material side Let us turn 
to the intellectual results of scientific investigation. Thia 

f art of our subject might be summed up In a few words, 
t IS so obvious that the intellectual condition of mankind 
Is a direct result of scientific Investigation that one hesftatea 
to make the statement. The mmd of man cannot car^ 
him much in advance of his knowledge of the facts. 
Intellectual gains can be made only by discoverlee, and dls-^ 
covenes can be made only by Investigation. One gener¬ 
ation differr from enother In the way it looka at the 
A genera^ that thinks the earth is the centre tkf .the 
universe otflerB fntrilectuBlIy from one that has learpi^ 
the true potation of the earth in the seder sysiem, and thp 
general retains of the aoltar systepi to other similar dyste^ 
that moke up the universe. A generation that sees in 
species of animal and plant e^ence of a special c^tm 
act tfHTers from one that has recognised the general fttiffl 
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of thn conception of evolution And u> in every department 
of knowledge the great generallaat 10nc that have been 
reached through the persistent efforts of scientific mvesti- 
gatora are the intellectual gams that have resiulted These 
great generalisations measure the intellectual wealth of 
mankind Ihey are the foundations of all profitable 
thought. While the gerteralIsatIons of science belong to 
the world, not nil the world takes advantage of its oppor¬ 
tunities. Nation differs from nation intellectually as in¬ 
dividual differs from individual It is not, however, the 
possession of knowledge that makes the efficient individual 
and the efficient nation It is well known that an in¬ 
dividual mav be very learned and at the same time very 
inefficient The quet^iion is, what use dues he make of his 
knowledge? When we speak of intellectual results of 
scientific investigation, we mean not onI\ aciumulated 
knowledge, but the wav in which this knowledge is in¬ 
vested A man who simply accumulales nionev and due< 
not see to it that this monev ib carefully invested is a miser, 
and no large results can come from his efforts While, 
then, the Intellectual state of a nation is measured pnrtlv 
by the extent to which it hns taken possession of the 
generalisations that belong to the world, it is also measured 
by the extent to l^hKh the inethods by which knowledge 
is accumulated have been brought into requisition and have 
become a part of the equipment of the people of that nation 
The intellectual progress of a nation depends upon the 
adoption of SLientific methods m dealing with intellectual 
problems 'Ihe scientific method is applicable to all kinds 
of intellectual problems. We need it in e\eTy department 
of oriivity 1 have sometimes wondered what the result 
would be if the scientific method could be employed in all 
the manifold problenis connected with the inanugement of 
a Government, Questions of tariff, of finance, of inter¬ 
national relations would be dealt with much more satis- 
factorlly than at present if the spirit of the scientific method 
were breathed into those who are called upon to deal with 
these questions. It is plain, I think, that the higher the 
Intellectual state of a nation the better will it deal with all 
the problems that present themselves As the intellectuni 
state 19 a direct result of scientific in\estigation, it is clear 
that the nation that adopts the scientific method will in the 
end outrank both intellertualU and industrially the notion 
that does not 

What are the ethical results of scientific invesiigallon ^ 
No one can tell There is one thought that In this con¬ 
nection T should like to impress upon you The funda¬ 
mental characteristic of the scientific method is honesty 
In dealing with any question science asks no favours The 
sole object is to learn the truth, and to be guided by the 
truth Absolute accuracy, absolute fidelity, absolute 
honesty are the prime conditions of scientific progress 1 
believe that the constant use of the scientific method must 
In the end leave Its impress upon him who uses It The 
results will not be satisfactory in all cases, but the tendency 
will be in the right direction A life spent In accordance 
with scientific teminga would be of a high order It 
would practkally conform to the teachings of the highest 
types of religion The motives would be different, but so 
far as conduct Is concerned the results would be practically 
identical. 1 need not enlarge upon this subject. Un¬ 
fortunately, abstract truth and knowledge of facts and of 
the cQAcliraons to be drawp from them do not at present 
furnish a sufficient basts for right living in the case of Che 
gretC majority of mankind, and science cannot now, and 1 
do not believe U e^ver can, take the plau of religkm In some 
fornu Wheq the feeling that the twcp are antagonistic 
wears away, as It is wearing away, It will no drabt be 
■deh that one lupfiletnentB the other, In so for as they have 
to do with the conduct of mao. 

' whM ore we dotnf In this country to encourage sclantlflc 
fqVMtfgation ? Not until about a quarter of a century ago 
can Ic be said that It niet with any encouragement. Since 
there has bSon a Ayeut chan^ Up to that time re- 
JW^irhs Sporadic. Son after It bocame almost epldonilc, 
direct Seuse of the chon^ was the cstablishlitg of 
hmMs Iq 0i|r >titlvai;alel«f for mk training of InvMtlgatars 
mpmt Ufiea foQoiifeif In the vermon unlversi- 

miVMiB eoitrsee tbp afiirpihg' out oC on fnveatigatkin 
1w« a, Ifl <Mt. the, cHloiliwtion 

^ SsT''' 


of the course. At first there were not many following these 
courses, but it was not long before there was a demand (or 
the products. Those who could present evidence that they 
had followed such courses were generally given the pre¬ 
ference. This was especially true in the case of uppoint- 
ments in the colleget*, some colleges even going so far as 
to decline to apfraint anyone who hod not taken the degree 
of doctor of philoiiophy, which is the badge of the course 
that involves investigation As the demand for those who 
had received this training inirensed, the number of those 
seeking it increased At least in the same proportion New 
universities were established and old ones caught the spirit 
of the new movement until from one end of the country to 
the other centres of scientific activity are now found, and 
the amount of research work that is done is enormous com¬ 
pared with what was done twent>-five or thirty years ago. 
Many of those who get a taste of the work of investigation 
become fascinated by it and are anxious to devote (heir 
lives to It At present, with the facilities for such work 
available, it seems probable lhat most of those who have 
a strong desire and the necessary industry and i^ility to 
follow it find their opportunity somewhere There^ fs little 
danger of our losing a genius or even one with fkir talent. 
The world is on the lookout for them. The demand for 
those who can do good research work is greater than the 
supply lo be sure the rewards are not as a rule so great 
as those that are likely to be won by thn ablest members 
of some other professions and occupations, and so long as 
this condition of affairs continues to exist there will not 
be so iTuiny men of the highest intelleclual order engaged 
in this work as we should like to see. On the other hand, 
when we consider the great progress that has been made 
during the last twenty-five years or so, we have every reason 
to take a cheerful view of the future If as much progress 
should be made in the next quarter century, we shall, to 
say the least, be able to compete with the foremost nations 
of the world m scientific investigation In my opinion this 
progress is largely dependent upon the devetopment of oiir 
universities. Wllhout the opportunities for training in the 
methods of scientific investigation there will be but few 
investigators It Is necessary to have a large number in 
order that the pnnciple of selettion may operate In this 
line of work av in others, many are called, but few are 
ihosen 

Another fact that is working advantageously to Increase 
the amount of scientific research done In this country is the 
support given bv the Government in its different scientific 
bureaus The (Geological Surv^, the Department of Agri¬ 
culture, the Coast and Geodetic Survey, the National Bureau 
of Standards and other departments are can ying on a large 
amount of eacellent scientific work, and thus helping most 
efficiently to spread the scientific spirit throughout the land 

Finally, two exceed!ngljr Interesting expenments in the 
way of encouraging sclentiAc Investigation are now attract¬ 
ing the attention of the world I mean, of course, the 
(Carnegie Institution, with its endowment of 10,000,000 
dollars, and the Rockefeller Institute, devoted to investi¬ 
gations in the field of medlrlne, which will no doubt be 
adequately endowed. It la too voiiy to ezpreea an opinion 
in regard to the Jnffuence of these great foundations upon 
the progress of scientific Investigation As both wUI make^ 
possible the carrying out of many Investigations that would' 
otherwise pn^aoly not be carried out, the chances of 
achieving valuable results will be increased. The danger 
IS that those who are responsible for the management of the 
funds will be disappointed that the results are not at once 
of a striking character; find that they will be tempted to 
change the method of applying the mon^ before those 
who are using It have had a fair chance, But we who are 
on the outside know little of the plans of those who are 
Inside All signs Indicate that they are making an earnest 
effort to solve an exceedingly difficult problem, and all who 
have the opj^tunlty should do everything in their power to 
aid them. 

In the changes which have been brought about In the 
condition of fdewbe In this eountnr since 1^48, It Is safe to 
aay that this association has either dlrertly or Indlrfctly 
played a leading part. It Is certain Chat for thq labours of 
■elmcifie men Increased facUittee and a wMor usafulneet 
hm beengirocured. 
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FIREBALLS IN JANUARY 
A fART from tlte rich shower directed from the region 
“ of Dode's asterism Quadrans, or northern limits of 
Bootes, on (he opening nights of Januairy, the meteors visible 
in this month have usually attracted little attention 
Observers who have watched the cold winter sky have, in¬ 
deed, generally remarked a scarcity of meteors amongst the 
beautiful Lonbiellations displayed at this season of the year 
Zezioli, It IS true, was more surressful in the clear atmo¬ 
sphere of Ital), fur on the closing nights of January, 186S, 
he saw n plentiful swarm of shooting stars falling from 
Coruna and Ursa Major, and one or two other observers 
have orcasiondlly recorded meteoric activity of somewhat 
spet lal character, but, with the exception of its New 
Voar's shower, the month commonty furnishes us 
neither with any plentiful displays nor with an abundante 
of meteors giving evidence of a multitude of attenuated 
titrrams 

But in recent years January has certainly shown itself 
rurher noteworthy on account iA the bnlliont fireballs which 
h<ne appeand This month in igoi, 1903 and 1904 proved 
nth in these startling visitors About ten were seen in 
iQOi, five were well obser\ed and their real paths computed 
in 1903, and se\en ipprared between January 8-2a, 1904 
must also remember the great fireballs of 1894 
January 25, 1898 January 31, and the pair which 

were i|uiie ion«>puuous in bright sunshine on the early 
afternoons of 1900 January 9 and 1901 January b re- 
sl>ectively 

A loitipnrison of the various dates shows that the appari¬ 
tions ha\e marked two penudsi of the month, \iz 


January b to 15, and 
January 23 to 39 


In future years it will be desHiable to watch for fireballs at 
fhuse spii'ial ppoihs No particular shower appears to have 
been responsible for their production in past years The 
radiant points seem to have been widely separate, and prove 
that iHir brilliant January meteors have little if any com¬ 
munity of fM'igin, but may rather be regarded as isolated 
cosinu rovers If they individually represent meteoric 
showers, such showers must form the relicts of nth, old- 
time systems now thinned out beyond visible recognition by 
frequent rencontres with the planets 
It 15 Lharactenstic of many vividly luminous fireballs that 
they have very slow, long and nearly horizontal flights 
'I heir average heights are about by miles at first, and they 
disappear either at about 46 or 29 miles Iheir rodiant- 
|H)ints are usually not far from the horizon, and placed in 
unusual westerly positions where no ordinary radiants of 
shooting btars are ever detected In 190J very brilliant 
meteors were seen on January 10, 13, 14, 35 and 28, and in 
iqo4 on January 8, 9, lo, 13, 15, 18 and as The one alluded 
to in Naiure for January 14 as seen by Mr. W E Rolston at 
Fulham on January 9, Bh 37m , was also observed by Mr 
G K Oldham at Tunbridge Wells, moving from no"+ 36“ 
to 128“-J"37" in four seconds The real height of the object 
during Its luminous Lareer was from 60 to 41 miles over 
the east co^ of Kent (Folkestone 10 Ramsgate), radiant 
point at 41®^5®, and velocity certainly not more, and very 
fwobably less, than 6 miles per second There was another 
fireball on the following night, Sunday, January 10, at 
8h 33m., observed at Oxfoid and Llanelly It deseeded 
from a radiant in the east region of Aries over Monmouth¬ 
shire from a height of 67 to 31 miles. Yet another fire¬ 
ball was recordad on January 15 at Bridgwater and 
Banbury It fell from a height of 63 to 37 miles from a 
radiant near the zenith In the region bcirdeiing Perseus^and 
Aunga. , % 

It IB fortunate to have seedfed duplicate observatlonB'Of 
these fine objects, and more of them may be expected to 
appear before the close of the month, 

In February fireballs have often been seen on the 3rd, yth 
and 10th These dates will nearly oorreapond with AbniBry 
5. 9 and ja in 1904 There ie olio a pretty rich shower of 
m^eors /ram near Capella Bomeclmei observed between 
rebi^ary 7 and 33, 

W. F. PpNNmo. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Pho» Eduard Study, of Greifswald, has been appointed 
to the chair of mathematics at Bonn in succession td the 
late Prof, Lipschutz. 

On Thursday, February ii, Prof Armstrong will give 
an address at the Battersea Polytechnic on “ The Placing 
of ' Domestics ' on a Scientific Practical Basis " 

Cornell University will, says Science, revive more than 
40,000! from the estate of the late Mr F W Guite^, 
of Irvington-on-the-Hudson, which la nearlv io,oool more 
than was announced at the time of Mr. Guitcau’s death last 
year, Ihe money will br used ns a fund for the assistance 
of needy students, and will be lent them without interest. 

Dr Georg Schkoeter has been appointed professor of 
organic themistry in the University of Bonn, Mr F 
Kreurzberg, of Dusscldorf, has been appointed profesrar 
of applied mathematics at the new Academy of Posen, Dr. 
Leo Marchlewski, professor of chemistry al ( rarow, 
Mr L Fumy, professor m the Zurich Polytpthnk . Dr. 
W Kutz, professor of rheimstry at Got tingen, .ind Dr 
Ench Muller, professor in the cheinical department nf the 
Dresden High School 

A I'l riTiON, which it is intended to present to the central 
educational authorities of the United Kingdom, is being 
circulated for signature among the registered medical men 
of the British Isles The petition directs attention to the' 
serious physital and moral conditions of degeneracy and. 
disease resulting from the neglect and infraction of the 
elementary laws of hygiene, and urges the central authori¬ 
ties for education to consider whether it would not be 
possible to include in primary and secondary schools such, 
teaching as may lead all children duly to appreciate healthful 
bodily conditions The petition then reviews the steps takea 
in this direction by English-speaking nations, and showa 
that great prominence is given in many British cxilonies to 
instruction in the laws of health, and concludes by urging 
the necessity of ensunng that the training of all teachera 
shall include adequate instruction In these subjects 

At the annual meeting of the Mathematical Association 
held on January 23, Prof A. R Forsyth, the president, who 
occupied the chair, in referring to the report of the Com¬ 
mittee on the Teaching of Elementary Mathematics, salit 
that in the various stages of the consideration of changes 
in the regulations at Cambridge University the report of 
the association proved to be of substantial value The most 
interesting event outside the nssociation wbn the produc¬ 
tion of the report of the syndicate at Cambridge und the 
discussion of that report Some slight modifications were 
introduced into it, and then it was adopted by the Lniversity- 
of Cambridge without a single dissentient Therefore there 
hud come a change not indeed in teaching, but in the con¬ 
ditions under which teaching could be earned on If the 
first working of the regulations was carried out in the spirit 
in which they were proposed, if the teachers would take tho 
advantage that was ofTered by ihe greater ease of the regula¬ 
tions, he thought a substantial improvement would come- 
in the mathematical teaching of the counlr> Mr. E M- 
Langley exhibited models of regular and semi-regular solida,. 
including the four poly^dres Hotles of Poinsot, Mr C. 3. 
Jackson read an account of a recent discussion on the poifi- 
bllity of fusion of the teaching of mathematics and science. 
Mr J. C. Palmer dealt with a geometricnl note, and Mr. 
C. A Rumsey read a paper on advanced school courses of 
mathematics. 

In the course of an address at the Mansion Htnise on 
Monday, at the distribution of prizes to the succasstut 
students of the City and Guilds Institute, Sir WIIB^ 
White remarked that as r^ards higher technical edupa-'^' 
tioo we were as a natiosi in a crltliyif oondlwk 
What was wanted was coordinadon of adneadott^ 
agencies on a carefully considered plan. Then mutt bib 
conference between teacherp and the representative of thft. 
profeseions, buelneesee, and manufactures It the best 
were to be obtained. He was tetremel)’ hopeful of 
results which would follow the work of an a^liory odte 
mftted at the InitMIqp of Civil Bhgtneers 
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presentatlvcB of all the great enginrering assoLiaiions in 
this country, the duly of which It would be to report as to 
the best mode of training British engineers in the future. 
We had at present no proper system of secondary education 
preparing students for entering technical instituies In this 
respect tne Germans hnil certamlv stolen a march upon us 
We should cease arguing for ever whether the (.Inssioal side 
or the modem side of I'duLution was the best 'Ihe simple 
solunon was that thp\ should go on side by side lliere 
stiould be a more generous riHOgnition by cinp 1 o\ers of the 
neccBSiiy and value of the servo os of trained men li was 
a sad thing to know thut ^nme of the rosenrihes originallv 
made in this country hud been firnt turned to practual 
account abroad He knew one case whore British iniinu- 
focturers were to this day p.ning liirge nnnltios m con¬ 
nection with a process of steel iiiiinuf.iriurr v^hiih w.ts 
actually initiated in Kngland He looked forw'urd to .1 
system of technical educaliun in J/>ndon and throughout I he 
iOuntry which would show the world that England was 
still the leader in indu'«tr\ and in resource 


SOCIETIES Af^D ACADEMIES. 

London. 

Mithemailcal Society, Jannnry 14—Dr E W Hobson, 
vice-president, in the chair—i'hc following papers were 
rumniiiniLated —Various systmis of piling Prof J D 
■vorotti The meihod of " steals" for dealing with the 
structure of piles of equal spheres is applied to various 
arrangements which are of e«ipcciiil interest m crystallo¬ 
graphy —'Ihe notion of lines of curvature in the theory of 
surmces Dr O Pimnail. 'Ihe object of the paper is to 
investigate conditions under whiih certain known theorems 
in the theory of surfaces lan be extended to the case in 
whIcA the coordinates of points on the surface are defined 
by non-analylical (unctions theorems in question 

are —(1) The only surface nf positive curvature is 

A sphere, (a) no surface of lonsjM^.pegative curvature with 
cuiitinuously varying tangent j^rm can extend to inHnite 
distances.—Klectrn: radiation from conductors, H. M 
Maedonald. It is shown thit||fln general, when clec^tncal 
oscillations on a conductor are taking plac'«, no surface can 
be drawn to cut the lines of electric force at right angles 
and to be everywhere crlosc to the surface of the conductor 
If such a surface could be drawn there would be no deiay 
of the oscillationVtliy radiation It is shown that surfaces 
can be drawn tollfijvr the property in question cverywhrTc 
except near the nodal points of the oscillation, and it is 
concluded that the radiation takes place mainly in the 
neighbourhood of the nodes It is pointed out further that 
the ordinary theory of electrical waves along wires involves 
an invalid limiting opcM-ation, by which the wires are treated 
as inderinitely thin and the electric force is taken, neverthe¬ 
less, to be everywhere at right angles to the wires, and the 
correction of the ordinary theory required to aVoid this 
operation Is discussed —Groups of the order Prof 

w SiBPiMld^ By a consideration of certain properties of 
the gnoup^haracteristlcs of groups of the orders in ques¬ 
tion, It is shfpwn that all these groups are aohible—^'Phe 
solution of porUoi -differential equatfons by meant of definite 
integrals, h. tatmiaiii The paper oeols with various 
genenliMtKMis of the known solutions of Laplace’s equation 
by fflfniit q| deffnlte integrals.—Open sets and the theory 
of tootenc; Dr. W H. YOiiiitf. Two definitions of the 
conleqt of ap open^'Set are given, and att shown to be In 
agreoi^t m lhat claaiof open sets which lias the property 
that th* conceit^, of the set, obtatnqd Iw , adding to anw 
merttbOE any aet of non-ovei^applng Intervple; 

u equdi td* the jiun of 'the oontenta of the component sets. 


1^1* tUu coii^alh«' Pl) known open sets, and nil thoL 
obtainable of the ordinary procesees.— 

llppar and lof^'^intwlWofi i Dr. W. H. voting. All 
fontOobi, whqver, Iftetrible or not, poeaeu upper Vn- 
twrali and lownr htifigraJa. Tho tnfpbleai of dedh-mlnlnf 

to ^ o/dfnary Integra- 
liSit an upper IiHepraJ of a die* 

c4n ha In terms of /Ildfc, 


[q 'Bt tvhl^ the 



maximum of the function is not less than k, and the integral 
IS taken between suitable limits—List of primes of the 
form 4n+i between 10" and io"-|-io* Dr T B SpragiMi 

Paris 

Academy of Sciences, January 18,—M Mascan in the 
chair —The application of the general thoorv of the flow 
of sheers of water infiltrated in the soil to large ^springs of 
permeable strata, and, in parlicular, to several of those 
siupplying Pans J Bouealnoeq. 'Ihe malheniaticgl 
thHiry previously worked out by the author has been applied 
to the three sounes of Dhuis, (Yrilly, and Anhentiires. It 
IS found that for important springs in permenble ground 
the bnsin of suppiv is ransiderably extended downwards 
below' Its edge —On the Iirst numbers of (he photographic 
tar.ilogue of the sky published by M rr^piecl M Lmwgi 
—On (he dispersion of the u-rays and on (heir wave¬ 
length U Blondloti The dispersion was studied by 
means of nluminuini prisms and lenses, ami it w.is rreog- 
nisiHl that Ihe radiation was separated into eight bundles, 
ihe refrniLive indues of which varied from 104 to 185. 
'I he wave-lengths were determined by two methods by a 
cliffrnilion grating and by the formation of Newton's rings 
Ihe results nt the two methods were concordant within the 
limits of experimental error, the wave-lengths determincMl 
piming to be mmh shorter than those of light These 
rndinliuns would appear to be different from the rays of 
\erv >hort wave-length diMAvered by M Schumann, inas- 
iiuuh as the latter are strongly absorbed bv an and the 
n-roys are not -On the peroxides of zini M da Forcrand. 
A discussion of the results of M Kuriloff with regard to 
the formula of peroxide of ^inc—On a chnrai tenstic 
property of the families of Lamy Alphonse Dameulln.— 
On the genre of the derivative of an entire funiLion and on 
the exceptional case of M Picard A Wlman.— ihe action 
of radium bromide on the electriial resistance of bismuth 
K PBlllpti The radiations emitted bv radium bromide 
dimmish the elecirual resistance nf btimiuth The aitinn is 
practicdllv instantaneous, rapidly falling off with the 
distance of the radium tube from the bismuth and vanish¬ 
ing when this distance amounts to 1 cm —On a self-record¬ 
ing differential ^peed measurer J Rlehard.- llie influence 
of the physical nature of the anodi on the constitution of 
electrolytic peroxide of lead A HellArd. If Ihe lead ivore 
deposited as the dioxide, the analytical factor would be 
o8bh to convert the dioxide into lead ExpPTimenih with 
■in unode of roughened platinum gave a factoi of o 85j, this 
being independent of the amount of lead in •Kilution ^Ihe 
chemical nature of cxilloidal solutions Jacques Duelam. — 
\ method nf separating alumina and iron hj the use of 
formic acid A LoolBra. A modification of the hypo¬ 
sulphite of sodium method, in which the aluniinuiin is 
separatod as the basic formate —The estimation of chlorates, 
bromatea, and lodates ; L^on DBbourdMUH.— 1 he prepar¬ 
ation of primary alcohols by means of the corresponding 
amides L BouvmuK and G. Blane. The higher fatty 
amides, reduced by sodium in boiling ethyl alcoholic solu¬ 
tion, give yields of' from 35 to 3^^ per cent of the theoretical. 
Normal hexj’l, normal nonvl, and phenylethyl alcohols were 
prepared m this way—The synthesis of sugars, starting 
from tnoxv methylene and sulphite of soda \. Ba y sp ota 
and M, Olb«llo.— A new method of synthesis ol tertiary 
alcohols by means of organomagneslum compounds; 
V Qrlgnard. The magnesium compound K.MgX is con¬ 
verted into K COf MgX by the action of carbon dioxide, and 
this Is then treoM with an additional molecule of R'.MgX, 
the object being to prepare the ketone R CO R' The re¬ 
action was found, however, tu result in the production of 
the t^ary alcohol R.R'i OH The new alcohols prepared 
by tip method include dlethirllsoamyl carbinol, tsobulyl- 
dilsobinyl carbinol, and phenyidiefhyl carbinol —The in¬ 
fluence of radium rays on the development and growth of 
the lower fungi J DMphin. The radium rays arrest the 
gtwth of the mycetl^m of Ifortierella, but the spores and 
mycelium are itot killed, but are In a lafertt stace,^ and, re- 
'placed under normdl ronditlons, can germinate and continue 
te grow.-^Resebrehes on the transpiration of the leavee of 
fiittilyptUB i Bd. Brlfinn, In opposition to rfie vlewa 
JM^rally eiuireiaed, It is found that the leaves of ff^ucalyptua 
nof an* unusually large transplratqry capacity com- 
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pared with other leaves. Ihr effects of the ifrowth of this 
tree in marshy soil are more probably due to its power of 
rapidly producini; a larg-e mass of foliafjre than lo any 
t)peiiuUy large transpiratury effects—The utilisation of 
entomophytic fungi for the destruction of larvic C Vansy 
and A Oont«- —On the excrescent cs of the leaves of the 
vine P Vlala and P Paeott«t. These abnormalities are 
not observed in vineyards, but are produced by forced culture 
under gla‘»s—On a traihyle in the Freni h Soudan 
H AraandauH. 1 he rase described is the fir'.t example 
nf volcanic rock in the western French Soudan Iwo types 
of alkaline trachyte and one bas.ilt were found—I he in- 
irease of useful work in trail ion b\ the use of elastii 
apparatus MM, Parma and Machart. —Heniarks by M 
Maray on the preceding paper — The relation between the 
ap^iearance of secondary sexual char,liters and the inter¬ 
stitial teshiular gland ' P Anoal and P Bouln. —The 
action of various substances on the glycogeny of the liver 
MM Doyon and Haraff. —The delermination of the value 
of intraorganic combustion in the parotid gland of the ox 
in a state of activity and repose G Moumu and J TUMt. 
—On the stimulation of nerves by discharges of mndensers 
M Cluast. -On certain congenital anomalies of the head, 
determining a s)mmelrical transformation of the four ex¬ 
tremities (airoinetagenesis) V BabAa. —On the deslrur^ 
tion of (he winter egg of Phylloxera G Oantin, 


Entomologicxi. SociiTV, at B —On the Hablti of mno Muiiida 1 
Captain C E Willianu.—Systematic Obiarvatlone upon iho Dwma- 
toptem Malcolm Burr — Descnpuioiu of New Specin of Crypilnm, 
from iho Khaila Hilli, Abmdi , and a New Spoclee of Bembex ‘ Poier 
Cameron —On a New Species of Helerogynli Dr T A. Chapman.— 
On some New or Imperfectly Known Pormi of South AfHun BuiierfUei: 
Holand Trioien, F H S 

SociKTV OP PuHLic ANALYSTS, At B —Annual Meeting, followed hr Note 
on ihe QuenciiMive Esiimaiion of Mechanical Wood Palp in Pe:^ 
C F Cross and E J Bevan —Note on Chineso Tallow Seed Oil. 
L Myddelran Nash —Note on the Analyeis of Jam Raymond Rost. 

THURSDAY, FaiinUAHV 4* 

Royal Socibtv, at 4 30 —Pro&ath The Reductuf Division m 

Ferns R Gregory—Cultural Kxpenments with "Biologic Forms" oi 
the k.ry« 1 phKcs E S Salmon —On the Origin of Paraainim in Fungi. 
George Mouee —On Mechanical and Elecirical Responia in Plante: 
Prof J C Bom—O n the Effects of Joining the Cervicnl ^mpathetu 
Nerve with the Chorda Tympanl ProfT J N Langley, F.R S , and Dr 
H K Anderson 

Royal iNavii ution, ai s —Rocent Research in Agriculture ' A D Hall. 

Chbmicai SociBiv, ai B '-The Tautomeric Cheracier of the Acidic 
i hlocyaiiales—Preliminarv Noia R E Doran.—The Resolution ol 
^-Dihydrqs ybuwric Acid into its Optically Active Consliiusnli R b. 
Morrell and K K HanBon 

Linnban Sucibtv, At B —^Account of HcHBrchan in the Physiology ol 
VcBAt l^ror bydney H Vines F K S—Further ReBcarcnce on the 
SpeciBliSBiion of ParaiiiiiHiii in ihe Erj sipbaceic E S Selmon- 

R&NTr.BN SocutTV, Bi s 30 - Discuu.on on the Producilon of Photo 
graphic HeversAl through the Action of Various Radlalionk 

SA TUR DA K, Fbbbuahv 6 

Roval Institution, ai 3—Study of Style in Greek Sculpture Dr C 
Waldiiein 


DIARY OP SOCIETIES. 

THURSDAY, Januah .B 

Roval Society, at 4 3n.—Ohservations on the Sea of Mice—Prelimlnery 
Paper Dr S M Copeman, K H S, and F (■ PnrHons —Obser 
vaiioni upon ihe Arqulremeni of Secondary Sexual Characiers indKaiing 
the Formation of an Inieriul becreiion by the Testicle S G Shaluck 
and C< G Seligmann —On the Piiiri playrt by Hensene in PoiRonipg by 
Coal Gas Dr R Staeholui —On ihe hleti of l^ngerhaui in the 
Pano'eai H H Dele —The Morahology of the Retrocucanne Region 
of the Cortex Cerebri Prof G Elliot Smith 

Royal [MbTiTUTioN, At 5—The Flora cf the Ocean. G R M. Murray, 
F R.S 

INITITUTION OP Electrical Bnoinbehs, at B —The Edison Accumu¬ 
lator for Aulomobiles W Hibbert (Adjourned discussion) To be 
opened by Dr J A Fleming. F.R.S —On the Magnetic Dupernon in 
Induction Hoiori, and lu Influence on the Design of these Machines, 
Dr. H Behn-Esebenburg (AiUoumed discussion ) 

FRIDAY, January 09 

Roval Institution, at 9—The Marshes of the Nile Delta - D G 
Hogarth 

Institution op Civil EHCiNBaas, at B —Metallurgy as Applied in 
Engiiieeniig Archibald B Hand 
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AFRICAN GAME. 

B\g Game Shootmg and Travel m South-East Africa 
By F. R. N. Findlay Pp. xU + 313 (London . 
T. Fisher Unwin, 1903.) Price 155 net. 

13 a great deal of Interest to the zoologist 
X and botanist m Mr. Findlay's book on his ex¬ 
periences as a hunter in Portuguese South-East Africa 
and^in Zululand. The area visited by this sportsman 
in Portuguese East Africa was the country in the basin 
of the Pungwe River (to the north-west of Bcira). 
His journeys in this direction extended northwards to 
the verge of the Chcringoma Forest, which is not 
many days' journey south of the Lower Zambesi This 
country is very similar in appearance to the lowlands 
of British Central Africa, that is to say, it is quite 
tropica], and is without any aridity or absence of 
vegetation. The wild Hyphxne and date palms arc 
excellently illustrated by the author's photographs, so 
also are the huge baobab trees A very good idea of 
the woodland of these countries (a tangle of wild date 
pal ms j acacias, and timber trees of evergreen foliage) 
15 given on p. 75 The Hyphxne (H, crmita) appears 
in many photographs, noteworthy among which are 
those on pp 27, 38, and 106 The palms given on pp. 
105, 107, and In one or two other illustrations arc 
probably the Bomssus flahclUl^r ^ like so many other 
palms of this group, they hny^ a bulge in the central 
portion of their lofty stiqp. A fine specimen of a 
baobab tree is given on p. 83 

Besides the many chapters on sport, there Is one on 
game-preserving and on the possibility of domesti¬ 
cating and training African beasts The author puts 
in a plea that further attempts should be made to 
domesticate the African elephant. Probably all the 
readers of Nature would be agreed that every effort 
should be made—must be made—to prevent the ex- 
termlnation of this biggest of living land mammals, but 
the question of its domestication and usefulness to 
man Is a very doubtful one. It is relatively easy to 
obtain young African elephants and to tame them in 
a few da>n or a few weeks. It is also easy to train 
them to bter burdens on their backs or to perform otKlsr 
simple ^asks, but it cannot be said as they grow up 
that ^ey evince the same docility that is characteristic 
of the Indian elephant, while after the males have 
Kached maturity they are positiv^ely dangerous 
Soaetlung’ might be done with the adult female 
Afrldan elejlhant. ' Thp Romans certainly exported the 
African ele^i|tent fwhltt in Roman tima^still inhabited 
JWfta of'Mauritania) p, Rome for the sports bf the 
cllxus shows, Ipst It isKmuch more 

probaUo that elQihants pf {he Carthaginians 

yme derived by way of Syria- Stili;f*tho 

^^ rimant wl^. elephant never been.^ 

^ trying, neooRtir^ 

ahW elaph before m 
to the slow 
cMculaHdn is 

:^mvoL.6oT 


based on the assumption that supplies of domesticated 
African elephants will only be obtained by catching the 
young animal between one and two years old, and 
rearing it in captivity Of course, if it were possible 
to work the keddah system and capture and tame the 
adul t animal, a very few years would decide the 
practicability of the plan. 

There is a good deal said about the hippo in this 
book which is worth reading The author describes 
the present condition of the hippopotamus m Zululand, 
where it still lingers in some of the rivers. He affirms 
that the white rhinoceros is still existing in Zululand 
between the forks of the White and Black Uinvulosi 
Rivers, where it will soon, probably, be exterminated 
completely by colonists from Natal; for, as the author 
points out, the European natives and settlers of South 
Africa—the true Afrikanders—are utterly pitiless re¬ 
garding the wild game, and take no interest what¬ 
ever in the idea of its preservation, the only exceptions 
to the rule being the late Mr. Rhodes and one or two 
enlightened men of Dutch descent, whose herds of 
gnu and eland have very probably been destroyed 
during the recent South African war. The absolute 
extirpation of the magnificent fauna of South Africa, 
mainly at the hands of British sportsmen and colonists 
(though the Boers made a good second) will probably 
remain to all time an ineffaceable stain on the reputa¬ 
tion of the Anglo-Saxon—a racial designation which 
as accurately includes the Dutch as the English Of 
course, it was not to be expected that these vast herds 
of game would be left in sole possession of a country 
which is adapted in many respects for the white man’s 
habitation, but it is inconceivable that South African 
and Imperial statesmen could during the whole of the 
nineteenth century have been so utterly without an 
appreciation of zoology as to have made no provision 
in the establishment of reserves for the retention of 
a fauna whch made South Africa ono of the most 
interesting countries in the world. It Is true that some 
fifty years ago a plea was put in for the preservation 
of the lion in the Orange Free State, but this was so 
that the lions might prey on the immense herds of 
gnus and zebras which were devounng all the grass 
One inducement to exterminate the antelopes, zebras, 
and quaggas lay In the value of their hides, which at 
one time formed an important article of export from 
Cape Colony. In i860, when the lato Duke of Saxe- 
Coburg visited the present Orange River Colony, a 
big hunt was organised. A thousand natives assisted 
In driving the game, and It was computed that some¬ 
thing like 25,000 antelopes, zebras, and ostriches were 
driven before the Prince and his staff, and that the 
battue, in which many Europeans and natives took 
part, resulted In the slaughter of more than 6000 head 
of game. The story Is much the same throughout 
our self-governing colonies-jUanada, Australia, New 
British''ipuiana, and Fiji take no heed of the 
jtlld witness its extirpation with apathy, if 
hocMnm^llifid of foolish triumph over nature, while 
withVhDdlah assiduity they attempt to domesticate the 
birifs and beasts 0^ Europe. 

V 'Kough the writer of this book^ preaches so 
^ectually in the cause of saving-what still remains of 
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rhp Soiiih African fauna, and offers excelloiU 
tions for the purpose, he is nevertheless soine'Jvhat in 
the position of Salan reproving' sin He appears lo 
have spared but little in the wpy of bufTaloes^ ante¬ 
lopes, zebras, or hippopotami that came in his way, 
and his beautiful photogTfiphs—over and over ag'nin— 
of his trophies make one ^MpcG at the shocking and 
needless extirpation of creaturi's more \\ondcrful or 
btautiful. ill their physical aspect, than their destroyer 
\ i)pical iiisUince of this may be seen in the ilJustra- 
iion on p 227, and it must be borne in mind that this 
lolirction of trophies n*fers to the already sorely 
diminished giimc of Zululand 

An interesting chapter contributed lo the book by 
Mr rroni\ right Schreiner deals with the marvellous 
migrations of the springbuck, which until recently 
used to pour down at intervals from the northern 
regions (Bcchunnaland and Transvaal) over the more 
settled district'^ of South Africn. These movements, 
Mr Schreiner thinks, arc due to drought in the hinter¬ 
land forcing the springbuck to move in enormous 
nuiTibers in search of fresh pasture Mr Schreiner 
himself computes the number that he saw in 1896 in 
one of these extraordinarv migrations at 500,000 An 
excellent photograph is given of these migratory 
springbuck on the trek Of course, on these occasions, 
the I'ceaturcs were so massed together that flight from 
human beings, leopards, or lions was impossible 
llicrr have even been occasions when men on foot, 
oiertaken by one of these surging crowds of antelopes, 
have been knocked down and trampled to death Mr 
Findlay puts in a very strong and valid plea for a 
gigantic /(xslogical gardens to be created by the State 
It Pretoria, laking advantage of its genial climate, 
Its abundant w'atcr supply, and the fact that so much 
of the local vegetation is of a semi-tropical character 
The book under review is well worth reading, and 
will be of permanent value as recording some excellent 
pictures of the South African buffalo, a form which, 
owing to the ravages of rinderpest and the attacks of 
sportsmen, is not very far off extinction, 

H H. Johnston 


EUGlliEERlNG SCIENCE. 
Engineering Standards Committee No 3 Report 
on the influence of Gauge, Length and Section of 
Test Bar an the Percentage of Elongation. By 
Prof W C Unwin, F.R.S. Pp ai, and 2 dia¬ 
grams (London Crosby Lockwood and Son.) 
Price 25 . 6d net 

Tecliffiral Mechanics By Prof. E. R. Maurer. Pp 
xvi + jBa (New York. John Wiley and Sons; 
London . Chapman and Hall, Ltd., 1903.) Price 
75 net. 

HE first of the volumes under notice is one of the 
reports published by the Engineering Standards 
Committee, which is doing such valuable work at the 
present time, and deals with the very important 
question of the proper dimensiona for test bare In order 
that the percentages of elongation in different sets of 
experiments can be compared with one another. The 
report is written by Prof. Unwin, RR.S., who carried 
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out a scries of original investigations for the com¬ 
mittee in order that might have deflmte expen- 
mental data before coming to any decision ns to the 
proportions ihey would recommend for lest bars 

A brief historical summary of our knowledge on 
this question from the first enunci.ition of Barbu's law 
in 1880 up to the present is first given, imd then the 
author describe'i in detail his own series of experiments 
on ship and boiler steel plates In the body of the 
report are given summary tables of the results 
obtained, and in the appendices full details of the 
various tests, while the results arc shown graphically 
m the diagrams appended to the report It was clearly 
shown by one senes of the tests that serious errors are 
introduced in comparing the ductility of bars wheii 
the width of the cross section is kept constant, 
therefore the tross sectional area is allowed to vary i 

In disrussing the rules which might be laid down 
for standard sizes of test bars, the author points out 
the grave practical difficirlties whiih arise in either 
varying the gauge length so as to keep the ratio 
l/^a constant, or in keeping both gauge length and 
cross sectional area constant He suggests that the 
best plan, from a scicntiBc point of view, would be 
to keep to n gauge length of 3 inches, and a cross 
sectional area not (‘xreeding i square inch for ail 
plates from i inch to I inch in thickness, suih plates 
constituting the great bulk of those tested for com¬ 
mercial purposes As an .ilternative it might be 
advisable to specify a fixed gauge length of 8 inches 
and a width of test bar not to exceed 2 inches for plates 
lying between | inch ,ind { inch in thickness, and then 
to draw up special rules foj^'filaies lying outside these 
limits of thickness The author, it might be pointed 
out, has lately given a much more complete account of 
this piece of research work in .1 paper read before the 
Institution of Civil Engineers on November 10 lasti 

If the various reports of the Standard Committee 
are all carried out on the lines of those issued up to 
the present, they will prove of the utmost value to 
engineers and to the engineering trade oi the country. 

Prof. Maurer's volume is a text-book on theoretical 
mechanics for engineering students, the subjects 
treated having in all cases n direct bearing on engineer¬ 
ing problems. It is divided into three sections— 
statics, kinematics, and kinetics—treated In the order 
in which they are given. 

In dealing with statics, the author adopts freely both 
graphical and analytical methods, and we strongly 
approve of this plan, as it has always appeared to us 
most unwise to divorce these two methods of treatin^f 
of statical problems * if properly handled together they 
greatly assist the beginner in overcoming sotifle o( 
the notorious stumbling-blocks in this bcancfi ol 
mechanics. A particularly u^ful chapter )n this 
section, both for teacher and stiident,' U in wfaMi 
a series of practicalproblems involving the appff^dOil 
of the prindples of equUibrivOt, out In 

chdpters) are dealt with both p^hidHlfy iund al^brai 
IcBlly; the examples cover sdeh cases Os flexible oM 
in tackles, joibt^ frahies, and frlctiosn in screws^ ^ 
jolntSp belts, 

Kinematics is treateif mainly from flne point or vUhf 
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ot its application in the third section on kinetics, but 
special attention is devoted to harmonic motion, a 
matter of great importaiire to engineers engaged in 
the design of valve gears, and the investigation of the 
valve motion due to any type of genr In the intro¬ 
ductory chapter to kinetics, the author discusses fully 
the difficulties due to the t3\o systems of units adopted 
in dealing with “ mass ho realises that the gravita¬ 
tion system, or so-called "engineer's system,” is not 
likely to be displaced in spite of the constant en¬ 
deavours of reformers; it is, m fact, too convenient 
and enters too constantly into the ordinary engineer's 
everyday work to be lightly given up He suggests 
a name for it—the gee-pound or the gee-kilogram— 
but we arc afraid such names are never likely to be 
adopted generally, the present method of explaining it 
as the " engineer " unit is sufficient for all practical pur¬ 
poses, and the names suggested seem to us only to add 
to the existing confusion This section is an exceedingly 
good one, the practical applications are welt chosen, 
such as inertia of reciprocating parts in engines, 
vibration of springs, moments of inertia of solids of 
revolution, governors, balancing nf rotating bodies, 
friction of pivots, &c. 

In a series of appendices the author treats briefly of 
vectors, rates, dimensions of units and second moments 
ol areas The book will be useful to the private 
student of engineering viho is striving to get clear 
ideas of the fundamental principles on which so much 
of his work is based, and will probably be adopted in 
many technical colleges ns one of the standard text¬ 
books on mechanics T. H. B. 

THE GROWTH OF A FEDERAL EMPIRE, 
Geographic Influences tn American History. By 

Albert Perry Brigham, AM, F.G S A., Professor 

of Geology in Colgate University. Pp. xii + 366. 

(Boston, U.S.A., and London . Ginn and Co , 1903.) 

Price 6 j. 

ROF. BRIGHAM, already known to geologists 
by a concise and clearly written text-book, here 
makes an appeal to the historian and the geographer. 
He does not start with generalisations as to the arrival 
of the first men on the American continent, or as to 
Us situation between the two ends of the Old World; 
but he brings us at once to the adventures of 
OoIumbuB, of Cartier, and then of the English 
settlers, who found Spaniards south of them and 
Frenchmen to the north, and who thereupon colonised 
the central seaboard. "America," in this compact 
treatise, is wisely limited to the United States, with 
•0 much of Canada as is inevitably mingled with their 
hlatory. The style is direct and even vigorous; in,. 
PiDf. BrighamV crisp sentences there is a continual 
]|hailtal stimulus, and it would l^Tiard to find a re^ 
diuidant word- We do not like the poetry that is 
<|iuHe 4 hn the book, for the benefit 6t the general 
^reader, half so much as the author's own admirable 

. tiM rist' of York is traced to the formation 
Erift CSanal Ui 1835, wheraby the gprain of the 
was broyght through the Mohawk gap 
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and floated down the Hudson The Appalachians 
have long proved hard to traverse further ^outh, the 
railways, some of them quite recent, crossing the 
range at heights of about two thousand feet The 
story of the decay of agriculture in New England (p. 
47) throws a somewhat mclancholv light on the com¬ 
petition between cast and west. The author (p 64) 
believes that the decay is temporary, and that much 
of the farm-land in the east will relapse into beneficial 
forests. The possibility of a balance of mutual utility 
between districts one or two thousand miles apart 
afTords a pleasant contrast w'llh our tanfl-bound 
Oihunited Slates of Europe. When, however, Prof- 
Brigham asserts that North America was meant to be 
owned by one great nation, we think that he is reason¬ 
ing backwards from the feelings of the present day. 
A strong Spanish race might long have held the west, 
a strong French feder.il republic might conceivably 
have occupied the plains, and a chain of custom¬ 
houses might have existed in the twentieth century 
on the rim of the Alleghany plateau We suffer daily 
111 the Old World from violations of geographical pro¬ 
priety, which far surpass anything that would have 
arisen from siirh a partition of America 

Prof. Brigham is, however, always willing to lay 
a proper stress on human enterprise and human in¬ 
dividuality. The eastern States became divided (p 75) 
as much by differences of " breeding ” and ancestral 
habit as by geography , and the men whose modes of 
thought allowed them to work hard with their hand^ 
have naturally come best out of the struggle 
Wo have some suspicion that the author prefers 
Pittsburg to the blue-grass meadows of Kentucky, 
even when he pictures so charmingly (p. 302) the 
pnmitivo backwoodsmen, brought up amid a " stable 
environment in a remote region " After nil, the de¬ 
velopment of machinery has been the making of 
American agriculture, and it may be difficult, m such 
a country, to perceive that the grow'th of cities beyond 
a certain size and standard is ns inimical to social 
development as is actual isolation in the fields In 
the Old World we have so m.iny interests, unconcerned 
with material prosperity, that we view the growth of 
Glasgow or Duluth (p 137) with concern rather than 
exultation. There is plenty of romance, however, in 
the story of the capture of the French area on the 
Mississippi (p 147) from English overlords, and 
abundant cause for national fervour in the map given 
opposite p, 314, showing the progressive expansion 
of the United States. The most striking feature, 
perhaps, in this graphic epitome is the extent of the 
Louisiana territory, obtained by purchase from Sj>ain 
in 1803, and stretching west from the Mississippi to 
the head-waters of the Missouri. 

"The West,” says Prof. Brigham (p. 308), "is the 
cosmopolitan part of America, A thousand miles is 
a short excursion, and across the continent is not an 
undertaking. Men who could not change their 
horizon wi^out homesickness M not go west; they 
are indepenttent of distance, .they are aocustom^ to 
looking up to find their mountains, hnd their childten 
are bom into their wide, free Ufe " 

After remarking that the Pacific coast will " in 
coming djy be conlimerciaily independent of the 
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East," our author endeavours, in chapter xi, to build 
up a theory of permanent unity on the commingling 
of diverse races in every portion of the union. But 
will the ethnographic product of these races, when 
immigration has been stopped by law, necessarily re¬ 
main the same under all this variety of geographical 
conditions? If Scrgi, to quote an extremist, is correct, 
the widespread Mediterranean race has already 
blossomed out into many nations," with aspirations 
and rivalries of their own. It may hereafter be no 
loss to the great continent that diverse States, united 
in a federal peace, shall rival one another in an equal 
diversity of arts, an equal diversity of mental atti¬ 
tudes, Observers in Europe, who recognise the in¬ 
dividual insight of the Latins, and the collective 
solidarity of the Slavs, may not regret, with Prof. 
Brigham (p 329), " the decline of the Teutonic 
stream," and the growth of these two elements 
England would be a poor country if the Teutonic 
stream had dominated her thought, and France owes 
her laws and manners to the Latins, and much of her 
early solidity to the Burgundian savages whom she 
absorbed upon the east " The pervasive leaven of 
our American land and our Amencamsm " may be 
trusted to adapt the crudest strangers to their new 
geographical environment. If America has overcome 
the spirit of Cotton Mather, she will overcome the 
exuberance of a few Italian bandits, and the depression 
of the Poles, who are still seeking for a fatherland 
In conclusion. Prof. Brigham’s book, allowing for 
some expressions in American, would be an admirable 
one for the higher classes of our schools. Read with 
a good map, and with reference to histories and 
encyclopeedias during hours of preparation, it would 
provide our youth with a line lesson in federal ex¬ 
pansion, to Jay beside those absorbed from, let us say, 
the intensities of Rudyard Kipling. 

Grenville A. J. Cole 


OVR BOOK SHELF 

A New Theory of Organic Evolution, By James W. 
Barclay (of Glenbuchat). Pp. vi+174. (Edinburgh 
and London - William Blackwocnl and Sons, 1903.) 
Price 35. 6d. net. 

The purpose of this work, in the words of its author, 
is " to test by the common-sense that Huxley says is 
science, whether the Darwinian doctrine, that the 
evolution of life (sic) on our planet was brought about 
by natural selection and other secondary causes, 
accords with ascertained facts, or satisfactorily 
accounts for the natural phenomena it professes to ex¬ 
plain, and, also, to submit a new theory that will 
explain satisfactorily the admitted facts of evolution." 
Mr. Barclay's fitness for the task he has undertaken 
may be judged by the following particulars. In a 
chapter on " Phases of the Embryo and Fragmentary 
Organs," he speaks of " the transformation of gills, 
visible at an early stage in the embryo of mammals, 
into lungs." In a subseauent chapter he asks, with 
reference to the whales, " Is It possible to conceive that 
transformations so grMt-^ne pair of legs Into fins 
and the other pair Into a tail-^could have been brought 
about by natural selection, accumulation of beneficial 
diierences, use or disuse, or changed conditions of 
existence? How, then, dooa Darwin's theory explain 
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these changes? " We confess that we are not pre¬ 
pared with an answer to this question j probably, how¬ 
ever, the author here intends his wbrds to bear some 
other than their obvious meaning. When we find, a 
little further on, a reference to " Professor Welssman 
in his ‘ Germinal,’ " it is easy to form a conjecture as 
to the author and treatise intended; but one may be 
pardoned for not at once recognising the co-discoverer 
with Darwin of natural selection under the designation 
of " Mr. Alexander Wallace " The author's " new 
theory " is simply the outworn hypothesis of special 
creation in a peculiarly irrational form. 

No one thinks of editing a classical text without 
some knowledge of the language. But it seems that 
there are persons who arc quite ready to publish their 
views on evolution without having mastered the 
alphabet of the subject. F. A D. 

Guide du Calculateur. (Astronomie, G6od6sie, Navi¬ 
gation, &c) By J. Boccardi, Pnvat-docent k 
rUniversity, Chef de Service k I’Observatoire de 
Catanc Part 1 , pp. x + 78; part il., pp viii+147 
(Pans ' A Hermann, Catnne (italie) ‘ J. Pastore.) 
The author takes for his motto a sentence of Liagre, 
" Lgs plus grands g^omytres de rAllcmagnc, Gauss, 
Jacobi, Encke, Bessel, &c, n'ont pas dddaigny de 
dcscendre dans de rninuLieux details de calcul." Part 
i deals with rules for calculations in general, degree 
of exactitude necessary, choice of tables, discussion of 
various tables of logarithms, the use of Gauss's sum 
and difference logarithms, tables of squares, quarter 
squares, &c It also deals with practical hints to 
computers, the use of graphic methods and the slide- 
rule, and points out the desirability of commencing 
addition and subtraction at the lefL Chapter viii en£ 
with the excellent piece of advice, " Enfin, e’est une 
r^gle gdnyrale de nc pas se presser." The last chapter 
treats of the detection of errors Part i, may be con¬ 
fidently recommended to all computers. Part ii. com¬ 
mences with remarks and cixercises on interpolation, 
then follow examples of the method of least squares, 
astranoiTiical calculations of frequent occurrence, the 
ephemeris, determination of an orbit from three 
observations, parabolic orbits, correction of an orbit by 
difierential coeflicierits, and perturbations. The bulk 
of this part thus appeals to the astronomer. The last 
chapter describes some geodetic problems, but they 
are mainly not of a type used by British gei^esirfs. 

C. F. C. 

Penrose's Ptctonal Annual The Process Year-book, 
1903-4. Edited by William Gamble, (London 
A. W. Penrose and Co) 

Once again it must be said that there Is nothing but 
praise to be bestowed on the present issue, the ninth, 
of this beautifully got up volume. ^ Paper, printing, 
letterpress, illustrations, cover and binding are all alike 
in excellence, and it seems difficult to conceive hpw the 
book could in any way be improved. 

The editor, however, is not of the same opinion, for, 
speaking of the standard of process work, he says 
" we do not consider it is by any mehns so high as it 
might be." We learn from him, further, that "the 
methods by which these processes are worked are by 
no means the most exact, nor the most careful, and 
rocess work is yet but a young industry, which has 
ardly yet shaken off the trammels of haphazard ex¬ 
periment and rule of thumb work amicb nuia^' 
necessarily precede the settled condltkma" of sound ‘ 
practice based on good theory." 

It is gratifying, therefore, to know higher 
things may yet be attained, hut neverlfael^ he who 
wishes to make himself acquaipted with Hie pilfspnt 
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state of process work will be astonished at the wealth 
and efficiency of methods that are at his service as 
shown by the admirable specimens which arc included 
in this volume. 

Tha present issue is considerably lar^^cr than its 
predecessors, both the articles and illustrations being' 
more numerous, greater prominence is ^iven also to 
the work of various technical schools and institutions 
' Enough, perhaps, has been said to indicate the value 
of this book, w^hich so beautifully portra>s the present 
stage of advancement in process work 

Geometric def Dynamen By E Study Two vols. 
Hp xiu + 603 (Leipzig B. G Teubner, 1901 and 
190J ) 

Tija title of this book is somewhat misleading The 
object of the first two parts is the discussion of certain 
geometrical theorems. From these the laws for the 
composition of wrenches (Dynamen) can be deduced 
as particular cases To this special application, from 
which the book takes its title, only pp. 116 to 121 arc 
devoted In the first part of the l^k the geometrical 
theorems (which deal chiefly with the composition of 
vectors, wedges, motors, &(') are proved by purely 
geometrical methods, and the reader is assumed to 
have only a good working .irqunmtance w^iLh pure 
geometry, and 111 particular a knowledge of the theory 
of the composition of screws and translations (such as 
IS supplied, for instance, in Schoenflies's Krystall- 
systemc und Krystallstructur," pp. 326 to 340) In 
tnp second part the analytical proofs of the same geo¬ 
metrical theorems are given, but the author still con¬ 
fines himself to elementary methods. The third part, 
which contains the larger portion of the book, appeals 
to a more advanced class of readers who are familiar 
with the method of modern analysis and the theory 
of groups. Here the author seeks to supplement the 
work of Pliickcr, Ball, and Sturm, and to give a com¬ 
plete discussion and classification of linear line-com¬ 
plexes A good index and table of contents arc given 
111 the second volume. H H 

The Schoolmaster's Yearbook and Directory, 1904 
Pp, K+1030. (London Swan Sonnenschein and 
Co , Ltd , 1904.) Price 55, net. 

This is the second annual issue of a very useful publi¬ 
cation. It is, what on the title-page it professes to 
be, a reference book of secondary education in 
England and Wales The book consists of two parts; 
the first contains general information and the second 
comprises lists of secondary schools for boys and of 
the masters who teach In them. The general inform¬ 
ation would have been more useful and more easily 
accessible had it been considerably condensed; for the 
essential matter in works of reference is to have the 
important facts clearly presented with a minimum of 
description. The " Yearbook ” is, however, sure to 
be widely used, and deserves the popularity it has 
secured. 

Junior Counify Reader, I. True ^Aoimal Stones. 
By H* B, M, Buchanan, B A., and R. R. 
cGrogory. Pp. vi+iai, (London. Madmillan and 
^ Co., Lid*! 1^3.) Price is, 

Thhsb talesi told in very simple fanguage, are sure to 
grew children of seven or eight years of age. The 
ue founded on fact—some of them upon 
.om^tiona recordiNl from time to time In Nature. 
Tm lUustrgtlona, from photogrwhs by Mr. Charles 
Ke^ar e ntimaAtit and good. The bow should serve 
to a$!vekon In children an interest in animal 
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LETIKRS iO I HE EDllOU 

[The Editor docs not hold himself responsible for opinions 
expressed by hh correspondents Neither can he undertake 
to return, or lo correspond ivtth the writers of, rejected 
manuscripts intended for this or any other part of N \tuhb. 
No notice iS taken of anonymous conunumcatwns ] 

Destructive Action of Radium 

It may interest some to know that radium destroys \ege- 
talile inairpT I happened to rcpiare the u'.uul mica plules, 
used to keep in the small quantity of radium in its ebonite 
box, with j piece of rnmbric, so as lu permit the whole of 
the emanations to pa^ out, mien stupping the a rays 
In four days the lambnc was rotted awav I have re¬ 
placed It now several tunes with the same result 

Himiiswoou 

lII}thswood, Renfrew, N B , Kebruarj i 

Phosphoroaceoce of Photographic Plstea. 

With reference lo letters in Natuhf of January 28 ancP 
preceding numbers, on " Phosphorescem e of Photographic 
Plates,” It seems to be not out of place to direct the atten¬ 
tion of those mtmsted in the subject to Wtedemann^s 
Annalen of 1888, vol, xxx:i\. There will be Jound, on pp 
018-^25, information which may pru\e of use in further 
inve*iligalion P Lfs vhi> 

Kiel, January 31 

The French Acedemy 

W'liAi Mr J Y Buchanan says (p 293) about the Freni h.i 
\cadeiny is to me much more wonderful than the revela¬ 
tions of radium It appears that there is'o happy land close- 
by where a siientific man of reiognised standing tan indulge- 
in the luxury of original research, and then send in an 
account of his work, not to have it rejected by the opinion 
of, sav, a couple of fellow-men, but actually to have ft 
published as a right' This seems impossible It is the 
encouragement of original research. Perhaps it Is hopelesa- 
to expert such freedom in this stick-in-the-mud country, 
which is BO much in love with tradition and antiquaM 
forms Without any desire to be ” contumelious,” 1 would 
say that our Royal Society reminds me of the House of 
Lords in many rci^pects i)u\ cr IfcAVisiue 

January 31 

Ambldoxterity. 

In certain schools, notably, for instance, in Mi^ Liberty 
Tadd's art schools in Philadelphia, children arc taught to* 
become ambidextrous, at least to a considerable extent.. 
The advantages of this plan have seemed to be evident, buL. 
Mr. Wm Hawley Smith, the well-known writer on 
educational topics, has lately (Schpol and I fame Education, 
March and October, 1903) argued against it In a letter 
just received from him, his views are concisely summed up 
as follows '—”My notion is, that it is not worth while to try 
to make all our children ambldextirous 1 believe that it i» 
far wiser to follow nature's lead, with each individual child, 

I and develop them in the use of their hands as they naturally 
wish to use them. , . 1 am sure that, in most cases, we* 

shall fail to secure real skill with either hand if we strive 
to tram both to do the same work.” Mr. Sinlih further 
argues that it Is hard enough to train one hand to do the 
more cximpJIcated kinds of work, and that It does not pay 
to waste energy trying to accomplish Ihe more difficult teat 
of training both. Of course the validity of this argument 
de^nds largely upon the assumption that fhe lack of 
coordination ordinarily seen in adults is inherent, and not 
the result of acquired nabit, or not largely so It la perhaps- 
aikkwable to suggest that this point has not >et been fuAy 
decided. It Ip also a question whether the relative Inability 
of one hand Is rorreUted with an Inefficiency of the opposite 
aide of the bralni or putting it another'way, whethw 4 he 
extra muscular activity necessary to train two hands Instead 
of one involves a similar Increase In mental acpvity- 
There is, however, a third possible plan to follow. Whilo 
1 am in n^rly all respecta right-handed, 1 drgw with my 
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left hand, and have always done so from oarliest child¬ 
hood Without beinff ablr to prove it, 1 have believed that 
this sppiialisation nf the hands was advantageous With 
my right hand 1 lannot draw at all, nor ran 1 write with 
my left, except, of course, as anyone lan, very badly If it 
IS ,1 fart that to train the left hand for special purposes, 
sin h as drawing, is advantageous, this is worth knowing 
thisjretical evplanniiim wuuld agree verv well wiih the 
Mpfl s of Mr Smith, .iiid it seems to me that thrre is enough 
probabilitv in the idea to make ic worth following up 
Perhaps some of )our readers inai he able to throw light 
u|>nn It I 1 ) A CorKhRFii 

Colorado Springs, Colo , C S A , Januar} 13 

Sclonce at Oxford and Cambridge 

li IS \er\ surprising to tiiid Prof Perry charging Oxford 
with fearing and hating natural science 

Nearly thirty years ago 1 was engaged in a cave reseanh 
whirh involved geology, /oology, and archLpoIogy, bear¬ 
ing on the ravf, its fauna, and ohyrs^ls of human workman¬ 
ship One of 111V colleagues was Mr W Bruce Clarke, and 
I derived v aluable assistance from Prof Boyd D.iwkins 
Both these gentlemen took first ilasses in natural srieiue 
at Oxford i>oiiie years afterwards I investigated the 
dentition of Aplysiic Ihis work was subsequently taken 
up and lomplrted by another Oxford man, Mr Walter 
liarstang 1 had been myself iniiih assisted h\ the Kev 
T R k Stebbing, F R S , formerly tutor of Worcester 
lAillege, Oxford 

So far as ( ainbridge is concerned, in two other subji>c r** 

1 took up VIZ sea-waves and petrology, there was no need 
to go outside the university, and I may sav that the greatest 
authority on the dentition of gastrop^s is the Rew Pi of 
H (iwatkin, who cannot be persuaded to publish a tine 
on the subject, to the very serious loss to science 

From what I can observe the training of both f)xford 
and Cambridge is so excellent that the belter men are fil 
to do hrst-rate work in almost any branch of natural stience 
As I have said, Prof Gwotkin is the authority on the 
dentition of gastropods, while the author of the treatise 
on molluscs, in the "Cambridge Natural History," is the 
Rev A H. Cooke, a senior classic 

Then we find n senior wrangler, who was not a chemist, 
setting up a laboratory at home* and discovering argon 
Then again, we had that wonderful professor of mathe¬ 
matics, the late Sir G. G Stokes, ilium mating every 
physical subject he approached 1 had two correspondences 
with that illustrious worker, in one of which he conducted 
me to the very edge of the known, und concluded with Ihe 
sentence (referring to a paper), " You will be able to judge 
how far what you have observed may be additional to what 
is there given " I think that is the distinction between 
Cambridge research and much modern work The latter 
is greatly a matter of text-books and the opinions of authori¬ 
ties, The Cambridge man has conducted you to the 
absolute front before you know where you ore, and there 
he leaves you to work alone That has happen^ to myself 
repeatedly The modern school is a little apt to give and 
take opinions. It is as hard to get an opinion out of a 
^plcal Cambridge man as a direct answer from a Quaker 1 
Cambridge has no use for opinions A R Hunt 


Curloua Shadow Effect 

In connection with the " Curious Shadow Effect" 
mentioned by your correspondent, Mr. H M Warner 
^Nature, January aB, p. 396), may I be permitted to direct 
your attention, and his, to a somewhat ^uliar " species " 
of Brocken which 1 attempted to describe some years ago 
in the Mountameenng Club Journal (vol 11 pp. 

33-331 1H93)? 1 R*k this, not with any idea of replying to 
Mr. Warner's inquiry, but to ask another queetion which 
perhaps may be answered at the some time. Referring to 
the aMve mentioned note, 1 ask the question, " How was 
it that more than one image was visible to each of our 
party? " " Standing close toMher, oil five or ^ Images 
were visible, all within the wide outer halo; but of course, 
not one of US saw more than one set of concentric rainbow 
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bunds or circlrs—R O Y.G B 1 V.—and at the lower 
limbs of the halos nothing of our reflections could be seen, 
because i\e were standing slightly below the dip of the 
ridge " 

Ihe time of day was between 11 a in and noon, and the 
date was Novrinber 34, 1903 In Mr Warner’s case the 
date was still nearer to mid-winter, and the time of day 
near selling ” (1 c " within an hour of setting "), and 
therefore considerublv after noon, ns shown in the sketch 
nf position How are the rays affetlcd by refraction and 
renrition 

1 have never seen n<tr heard of a quite similur Brocken, 
so L named him Uie Breuken of Tardufl " (Hill in 
Stirlingshire) John A HAaMf Bnowis 

Humpace, Larbert, Stirlingshire, N B , January 39 


Subjective Images 

In uirroboration of Fiof Herbert McLeod’s observation 
(p 207) bright rc*d appearanee of printing when 

the (vei were expo'ied to ihe glare of a white chalk road, 
Will )ou allow me to reiord an elTeil 1 have srweral tiine^ 
seen whr n walking over snow while facing bright sun¬ 
light'^ On such occasions every dark object on the snow, 
and even ihe shadows in small deep depressions in the 
snow, have all appeared to me of a vivid blood-red lolour. 

As to an .illiixl poini, 1 should be glad to be allowed to 
mk whethir the expeni'nce of other observers coinridefi with 
my own .is to the tint of objects seen when the eyes are un¬ 
equally illuininatcd If one eye, right or lefl, is in full 
light, and the other shaded (the hand will give shadow 
enough), then, by 1 losing the eyes alternately, 1 always And 
that the held of vision of the shaded eye is of a distinctly 
warmer tint than that uf the eye in full light If, as Sir 
Michael Foster says, both eyes respond equally to 11 stimulus 
applied only to one, then the explanation which naturally 
suggests Itself, that the diflerunce in the tint of the light 
seen is in some way dependent on the differing expansion 
or constriction of the two pupils, becomes inadmissible. 

Kew, January 30 E HimiiARU 


Uie of tha Kinematograpli for ScientlRc Purpoeea, 

Uv means uf the kineniatograph it is possible to show 
to the eye the whole course of a visible phenomenon, either 
at the rate at which it actually happen^ or at any faster 
or slower rate that may be de<irod 
Already it has been made use of to exhibit many pheiK>- 
mena the actual rate of happening of which Is too rapid to 
admit of direct visual perception, as in the case of sound 
wavoR and the flight of bullets, but there would seem to be 
as great possibilities of useful application to render the 
pi ogress of slow motions perceptible For example, the 
changes in a cloudy sky are usually so gradual that it is 
difficult even for a close observer to form a definite mental 
picture of what has happened in the upper air during, say, 
a few minutes or a few hours 'Ihis difficulty is due not 
merely to the slowness of the changes, but to their com¬ 
plexity But suppose that under favourable oonditlona a 
good cloud-scape could be photographed, lay, 500 times In 
an hour, and the results put through a klnematograph In 
one minute, it could hardly fail to help the meteorolo^at 
to get a clearer idea of what really happens above us, 
especially as for purposes of study the Jama phenomenon 
could be made to pass before the eyes of the student as 
often os he might desire Perhaps our meteorolag'ical 
observatories may carry this method far. 

Again, suppose a similar applicarion made to th6 growth 
or flowering of a plant. 1 imagine that few botanists have 
the patience and power of roncentratfon that would be 
required to jnt as clear and definite an Idea of such a 

E rocess by mrect observation as one oouM easily acquire 
y the aid of the klnematograph, and even supposing a 
botanist possessed a perfect mental grasp of the proccM, 
If he wished to describe It to pn audience would he not 
the klnematiographic representation of U an Invaluaide kU? 

No doubt many other posriblJitles will suggest thernssfm 
at oqce tothe re^r, R, P ^ 


4 



February 4, 1904] 


NATURE 


319 


OBSERVATIONS ON THE NATURE OF 
CANCEROUS GROWTHS, 


T^UCH of the advance made recent years in 

our knowledge of the nature of disease can fairly 
be traced to the general recognition of the principle 
that pathological problems cun be resolved in the 
first instance into cell problems Not only is the 
modern practice of aseptic surgery founded "on this 
principle, but it also forms the basis of rational as 
oppos^ to merely empirical therapeutics 

It is not, however, always easy to interpret the evi¬ 
dence drawn from a study of the cells, for though they 
may be described as the units of bodily organisation 
they arc themselves extremely complex Thus it hap¬ 
pens that the explanation of this or that senes of 
phenomena is often reached by a roundabout route 
Amongst the diseases m which the cellular aspects 
of the case thrust themselves prominently into the 
foreground, few are perhaps more remarkable than 
those malignant tumours popularly grouped under the 
general term of cancer Thesui growths are very 
numerous in character, they appear in widely different 
regions of the body, and tht*v produce more or less pro¬ 
found disturbances in (he organism in which they 
occur. They arc not restricted to mnnkind, but, as 
means of investigation .ire improved, they are shown 
to afflict members of ver\ different groups of animals 
included in the Vertebrata, and it may be expected that 
they will probably be identified in invertebrate animals 
also when a systematic search is made for them 
But however diverse these grow'ths may be, both as 
regards the animals in which they occur and in tho 
gross strurtum which they exhibit, they nevertheless 
present one iinportanL feature in common They all 
essentially consist of cells that are multiplying in a I 
manner uncoordinated with the requirements or advan¬ 
tages of the remaining cells and tissues of the animal I 
affected The growth as a whole behaves as a para¬ 
site—a foreign organism which lives at the expense 
of, and exercises a destructive influence on, the cells of 
the nonnal tissues it invades The growth itself 
also betmys, in a greater or less degree, an organisa¬ 
tion of its own, and its cells can commonly be readily 
wished from those of the host on which it preys 
This independence on the part of the malignant growth 
has long been recognised, and it is often coupled wifh 
a power of dispersal in the body that produces 
new centres of infection and consequent spread of the 
disease. This is especially clearly shown in the case 
of a carcinomatous growth in mice, which can, as 
Jensen has shown, be transferred to the bodies of other 
mice by inoculation, and his results have been abun¬ 
dantly confirmed by Hashford and Murray in this 
country. » 

Although the cellular symptoms nre for the most 
part not difficult to recognise, the causes that deter¬ 
mine the origin of the neoplasm are still to seek It is 
clear, however, that they operate in producing some 
change in cells that previously were not distinguished 
other units of which the body is compost 
Nuinaraus theories and hypotheses have, from time^ 
to time, been advanced to account for'ihe phenomena, 
”* *^,*^ only when the nature of the altered slructiire 
Itself IS understood that we con expect to be in a posi¬ 
tion to Invmrtigate seriously the nature of the causes 
that produce it, and thence to bring the latter under 
control. 

It^s been suggested that a micro-organism is con- 
Wned in production of some toxin that is more 
rtsponrtble for the mischief. Sporozoa, yeasts, 
P*®twpertnS| an 4 hacterla» have at different times been 
jflonnRqd as the exciting causes, but careful examin- 
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ation has failed to confirm those statements; whilst in 
a number of cases it is certain that normal cell con¬ 
stituents themselves have been mistaken for the sup¬ 
posed parasites A modification of the parasite theory 
assumes that the organisms arc so small as to be be¬ 
yond the range of microscopic vision, but that the virus 
they produce suffices to provoke that cell-proliferation 
which is so characteristic of Ihe growth Such a view 
docs not appear to advance matters very much, for the 
supposed virus has not been isolated, nor have the 
organisms credited with its production been procured. 
It may well be that a stimulus of a chemical nature 
underlies the w-hole process, indeed, it is difficult to 
escape the lonvirtion that it must do so But the first 
useful stage in the inquiry would seem to consist in the 
obtaining of a definite conception as to the nature of 
the cellular changes theinselvrs 

A second theory assumes, as its found.iiion, the 
existence of cells chat have become displaced, or 
have withdrawn from active (ixipenitjon in the 
process of building up the organism during the 
early stages of embryonic life These ni.i\ be lells 
that should have been destined to give rise to* 
the so-called "germinal epithelium," or lo ordinary 
somatic tissues In any event, they retain the char¬ 
acters and propel ties of embryonic cells, and are ready 
to start into new growth when appropnati* conditions 
aw.iken them from their dormant state. Hut in 
4 »uch circumstances they arc, of course, freed from the 
correlating inffuGnces that should and would have 
directed and controlled their inultiplnalion. Thus they 
come to exhibit in a marked degree that potential 
independence which is, perhaps, possessed b\ every unit 
of nucleated protoplasm. 

But this view of the existence of latent germs, scat¬ 
tered over the body fails to acinunt for the remarkable 
nuclear peculiarities presently lo be described, and ins. 
deed it seems to savour rather of a peUHo pfimipih 
since it involves the assumption that the very occurrence 
of a malignant (or other) growth necessarily postulates 
the pre-existence of a latent germ at any spot at which 
the disease has made its appearance. 

A third view of ihc nature of cancer, w'hirh may 
perhaps be appropriately designated as the " game- 
U)Id " theory, has quite recently been put forward 
It is perhaps easily confused w’lth the " embryonic 
theory just outlined, but m rcalitv it is essentially dif¬ 
ferent from it The gameloid theory, whilst taking 
account of the parasitic nature of the grow ih, is mainly 
founded on the discovery of certain quite peculiar 
nuclear divisions that normally only occur in con¬ 
nection with the formation ot the sexual cellM, or of 
their immediate precursors, in the lifc^hisiorv of the 
organism 

In the first instance it was during ,ui investigation 
into the cytology of anomfiloiis growths of ferns, on 
which the present wnter, m conjunction with Mr. 
Moore and Miss L Digby, was engaged, that certain 
peculiarities, previously noted, by the two observers first > 
mentioned, on nuclear divisions in epithehomata 
assumed an unexpected significance \ renewed inves¬ 
tigation of the cytological processes obtaining in 
malignant growths seemed desirable, and this work 
was much facilitated by the additional cooperation of 
Mr C. E Walker 

As the nuclear trans forma lion m are somewhat lom- 
pheated it may be well to explain more fuHyr the 
relevant facts, such as may be demonstrated in any 
ordinary animal or plant, and then to indicate the 
bearing of these on nuclear divisions characteristic of 
malignant growths 

When an ordinary cell of the animal or plant is about 
to undergo division, certain definite and constantly. 
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recurring chunf^eH tw^tome visible in the nucleus 
Dcliaitc strands make their appearance, and these 
finally segment into a number of rod-likc or V*shaped 
‘bodies termed chromosomes. The number of thronio- 
•omes thus appearing in any nucleus of ihe ordinary 
•body or somatic cells is quite constant for -my species 
•of animal or plant, though different species possess 
different numbers of these chromosomes. In man, for 
example, there are thirty-two, whilst in a lily there are 



Vic I —Normal Somatic Milosis Fic. a -^Beterotypical MiIosik 

twenty-four in all the body- or somatic-cells The chro¬ 
mosomes become arranged in a very definite manner 
on a spindlp-Hke structure, and then each of them 
divides longitudinRlly into two halves (Fig. i). The 
two halves then separate, each travelling to oppev 
site poles, and furnish the material out of which the 
chromosomes of the two daughter nuclei arc con¬ 
stituted 

Although the process, as thus given in the barest out¬ 
line, IS constantly met with in all the somatic cells and 
may be traced back to the earliest divisions in the fer¬ 
tilised egg from winch the individual has sprung, a 
«tage sooner or later reached in the life-history when 
certain cells become more or less sharply delimited from 
their fellows, and they finally undergo a nuclear divi¬ 
sion which IS very different in character from that met 
with in the other cells of the body. To this particular 
mitosis the term Hetcrotype h<is been applied, and its 
onset marks a radical change that affects the organisa¬ 
tion of the descendants of every cell that has passed 
through It 

The features bv which the heterotype can be dis¬ 
tinguished from .ill other mitoses arc as follows .— 
The nuclei grow' to a relatively larger size, and the 
strands from which the chromosomes arise exhibit a 
very characicnstic “ bunched *' appearance at a par¬ 
ticular siage in the process Furthermore, the chromo¬ 
somes only appear in half the numbers characteristic of 
the somatic nuclei In nun, for example, where the 
somatic number of chromosomes is'thirty-two, only 
sixteen appear in the hclerotypc division This reduc¬ 
tion is due to the cohesion in pairs of the normal 
chroincisoincs and not to any elimination of them from 
the nucleus 'fhe heterotype chromosomes further 
differ from, the somatic ones in form, and this dif¬ 
ference 15 equally marked in both animals and plants. 
They present the form of rings, loops, Ac. (Fig. 2), in¬ 
stead of the familiar V-shaped figures; and, further¬ 
more, when arrayed on the spindle each divides, not 
lon^tudinally but transversely 

Whilst this is not the place to discuss the significance 
of the remarkable peculiarities that distinguish ^is 
hetcrotype mitosis, it is essential to realise that it marks 
the point at which the somatic end reproductive ele¬ 
ments diverge from each other in their future structure 
and development At each succeeding division all the 
descendants of a cell that has once divided hetero- 
typically retain the reduced number of chromosomes, 
but In other respects the normal somatlo mitoses are 
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closely simulated (Fig. 3). These post-heterotype 
mitoses arc all distinguish^ as homotype 

Thus the appearance of the heterotype mitosis marks 
the definite segregation of a scx^l series of cell 
generations These may be few as in animals, where, 
after a single homotype division, the sexual elements 
are at once differentiated. In plants, on the other 
hand, it romnionly happens that all the descendants of 
the heterotype generation do not actually become dif¬ 
ferentiated into sexual cells, and in any case the latter 
.jrc only formed after the occurrence of a number of 
intervening post-heterotype divisions. These, how¬ 
ever, are all characterised by the reduced number of 
chromosomes (homotype), which, ns in animals, is 
similarly retained in the nuclei of the sexual cells. ^ It 
IS only on the union of ovum and sperm in fertilisation 
that the full somatic number is restored 

It IS perhaps unnecessary to insist that the hetero- 
type mitosis and its consequences are restricted to the 
reproductive tissue, at least, in the normal body, the 
somatic cells of the latter, in so far as they continue to 
divide, present the same features as before 

The general bearing of the foregoing description will 
become evident when it is slated that both the hetero- 
type and homotype mitoses have been, during the recent 
invcsti|;ation&, recognised as occurring in certain cells 
of malignant growths. 

If the advancing edge of an actively^ enlarging 
tumour, such ns an epithelioma, be examined, many 
cells will be found to be in various stages of division. 
Near the margin the nuclei commonly exhibit mitoses 
typical of somatic cells (Fig i), whilst others will be 
encountered that show irregularities of various kinds. 
An excessive number of chromosomes is not uncom¬ 
mon (Fig 4)1 and here and there pluripolar figures (Fig. 
5) of a remarkable character may be observed. The latter 
occur somewhat unevenly distributed and owe their 



origin, at least in part, to the simultaneous division of 
a group of adjacent nuclei on a common spindle appa^ 
ratus. Yet other cells will be met with in which the 
process of nuclear dlvi^on is of a type less complex Bilui 
the normal, and It may be so reduced as tb consist in 
the mere dr^awing apart of the original nucleus into 
two similar or even unequal halves,^ with a more or 
less complete absence pf all diiterentiadon of ehrorr^ 
somei. 
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But in spite of thes6 irreg-ularities that tend to 
obscure the more important facts, the heterot)'pe 
division can be recognised with certainty in every 
malignant growth so far examined; and it is pre¬ 
cisely similar in character to the normal heterotype that 
occurs in the sexually reproductive cell scries The 
same peculiarities in the early differentiation of the 
chromosomes culminating in the production of rings, 
Ioop<i, &c , the same reduction in the number, and the 
same transverse division of each one when attached to 
the spindle, reappears in these cells with the greatest 
uniformity 

This peculiar mitosis seems to be confined in tumours 
to those of a malignant character, for it has not been 
observed up to the present in any benign growth. It 
would thus appear to serve as a means of distinguish¬ 
ing between the two classes of growths 

Following upon the heterotype division, the homo- 
type stage is reached, but it very soon becomes unrecog¬ 
nisable in most cases owing to the occurrence of the 
irregularities above mentioned. 

The conclusion to be drawn from the above account is 
that, in a most important respect, some of the cells of a 
malignant growth have gone through a change similar 
to that which in normal tissues is confined to the pro¬ 
duction of the generations ending with the formation of 
the sexual cells Such a i onriusion is further supported 
by considerations derived from other sources 
It has alrea^ been pointed out that whereas in 
animals the differentiation of the sexual elements fol¬ 
lows closely after the occurrence of the heterotype mi¬ 
tosis, this is not the case in most plants Thus in a 
fern, the whole prothallium is composed of post-hetero- 
type cells, and the sexual elements only arise froni a 
relatively small number of them, Similarly in me 
embryosac of a flowering plant, there are certain post¬ 
heterotype cells that are not normally destined to give 
rise to sexual structures But it is a matter of con¬ 
siderable interest to find that cells that fail in this 
respect not seldom exhibit marked irregularities in their 
modes of further division. Sometimes direct fission of 
the nuclei may occur with suppression of chromosome 
differentiation; in other cases the chromosomes may 
appear, but in quite irregular numbers. 

The similarity of these irregularities to those 
already indicated as present in cancerous growths will 
at once be obvious from what has already been said 
The investigations of Bashford and Murray have 
served to confirm the statements previously made as to 
the occurrence of heterotype and homotyi^ mitoses in 
the human subject These investigators have iden¬ 
tified the same divisions in malignant growths that 
occur in other mammals, in reptiles, and in fish. 
Whether, therefore, the explanation advanced to ex¬ 
plain them, which involves the admission of an essen¬ 
tial similarity as existing between the malignant 
growths and sexual reproductive tissue, be accepted or 
not, it Is a fact that will have to be reckoned with. 

It has been held by some persons that a transform¬ 
ation of somatic into reproductive tjjssues cannot occur, 
and it ls> therefore', necessary to eiminine briefly the 
grounds on which such an opinion rests ^ 

In plants the difficulty does not really arise, for a 
largo number of cases are known in which cells that 
have long discharged somatic functions may revert to 
an embryonic condition, and then, after a heterotype 
division, produce from amongst their descendants the 
sexual riemants that take part in fertilisation,. This 
bet robs the abjection of any x pHari force It might have 
It Uv however, true that amongst animals the 
cMftKtbn dtoes not normally occur, but the existence 
dlh dlagfiqitie tititoaii dewlbed above as appearing 
growths atfords cogent evidence for 
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regarding them as representing such a changed condi¬ 
tion, the true nature of which is, however, masked by 
the invariably pathological features that accompany 
it 

It Is not urged that the cancer cells are functionally 
active sexual elements, but rather that they are homo¬ 
logous with such; it has, therefore, been proposed to 
express this idea by applying the term “ gametoid " 
to them 

But whilst the existence of the heterotype mitosis em¬ 
phasises the gametoid nature of the cells that have just 
passed through it, there are other phenomena that sug¬ 
gest the interpretation may possibly be carried on to 
another and further stage. Just as the true gametes 
(sexual cells) may fuse, so, too, cases of nuclear fusion 
arc not very uncommon in the post-heterotype cells of 
malignant growths It would be pVemature at the pre¬ 
sent juncture to .ittempt to do more than indicate that 
there may be something beyond a mere abnormality 
latent in these fusions. It is, however, a fact that in 
individual cases the fusion figures strongly recall in¬ 
stances of normal fertilisation. Should the suggestion 
turn out to be well founded, and many instances 
apparently support it, much that is still dimcult of ex¬ 
planation Will immediately become clear The irregular 
nuclear divisions, for example, will be no more suipris- 
ing than are those so frequently to be seen in the endo¬ 
sperm of an angiospcrm, or even in the more abnor¬ 
mal results consequent on polyspermy. The inde¬ 
pendence of the neoplasm and its parasitic habit, to 
which attention has already been directed, would be 
still Gulte explicable, for in a general sense it may be 
statea that a new generation habitually preys on its 
forbears whenever continued association with them ad¬ 
mits of it 

But the problems that especially invite attack 
are those concerned with the causes of the trans¬ 
formation of somatic, into reproductive, cells and 
tissues. ‘These fall within the scope of the physiological 
chemistry of the cell. Something has already been 
done in this direction so far as plants are concerned; 
and, indeed, it would seem that the lower members of 
the vegetable kingdom ofler a more convenient material 
for Investigation than animals. They are compara¬ 
tively easy subjects of exi^iment, and their simpler 
specialisation avoids the difficulties consequent on the 
presence of complicaled iubsidiary mechanisms. The 
ease with which Spirogyra, for example, can be dirct^ed 
into either the reproductive or (he vegetative phase is a 
case in point/ and it Is only one out of many that could 
be citecT J- B. Farmer. 


SCIENCE AND MILITARY EDUCATION, 

T he Journal of the Royal United Service Institution 
for January contains a full account of the in^r- 
tant discussion on November 9, 1903, initiated by 
Lieut-CoJonel F. N. Maude, late R.E , on the subject 
of military education, and on January 18 there was 
published a revised scheme of subjects lor the entrance 
examinations to the Rr^al Military Academy^ and Ae 
Royal Military College respectively. The discussion 
at the United Service Institution, which was of a 
decidedly discursive character, dealt to a large extent 
with a real or supposed deterioration of the public 
.school tfof ol to-day, or at least of those wblic school 
,!hoys wl^desire to Mtain commissions in His Majesty's 

Anity- \ ^ . 

This pact of the discussion was based very largely, 
on statements made by army tutors, which, though 
there may be some trum In them, must be rather care- 
fisUy s^tiqised, ^Flrst, because army tuton are human. 
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and have been sufTenn^ severely for some years past 
from the fact that the public schools now pass (heir boys 
directly into Woolwich and Sandhurst in greatly 
augmented numbers, and therefore send far less of 
them to the tutors than formerly And, secondly, 
bemuse, owing to the above mentioned ciriuinstanLe, 
very few boys now go lo the army tutors from the 
public schools, in normal lircumstances, unless they 
-ire n giiod deal below the average of public srhuul 
candidates; whilst formerly, when these candidates 
W'cre much less carefully looked after in many 
schools than (hey arc now, a great many bays of more 
than average ability passed from the schools into 
the hands of the tutors 'Ihe change in the quality 
of* the boys who come inlo the classes of the latter, 
therefore, probably is not due to a deterioration of the 
wbrk done in the schools—even if there be such a 
deferioration— but to an entirely different cause, viz. 
thiit which wc have ihdicated above 

The truth of the matter, judging from what was said 
in the discussion and other evidence, appears to be 
something of this sort, that the Sandhurst and Wool¬ 
wich candidates of to-day, so far as concerns those 
** who are at all likely lo obtain a commission,” are sel¬ 
dom “ wanting in the moral qualities of an officer,’* are 
” willing to learn” and “easily interested in their 
work for n time,” but a great many of Ihcm are 
“ mentally incanablc of concentration ” for anything 
but short periods of time The cause of this defect is 
to be sought and remedied partly in the schools, p.irtly 
also in modern English home life, but we fe.ir ft 
will never be eradicated so long as the militarv pro¬ 
fession continues to be not self-supporting And for 
this reason ■- The supply of able and ambitious young 
men w^ho desire a soldier's career and who are in a 
position to follow' a profession which will not, in most 
eases, support them is- somewhat small, whilst the 
number of such voting men required for officers is large 
The result is (hat though the competition for com- 
mis-sioiis m Ihe engineers is a real one, that for the 
other bramhCvS of the army is much less severe than is 
generally supposed Hence the spur to work is much 
less than the interests of the army demand 

Other very important topics which came up m the 
disiiission A\ere the methods of teaching mathemalics 
and ^e great need for more science in the education 
of officers On both these points Colonel Maude is 
thoroughly sound. He advocates a far wider use of 
graphic methods in mathematics, and realises that the 
subject could and should be made more interesting, 
though apparently he is unaware of the recent great 
changes that have been elTccted in this (lepartment, 
for he remarks that he is told the method is m use in 
France, and that he learns from the Engineer that 
Frof Perry rerommends it in England. 

^ On th^ccond subject he says, “ Primarily, we need ” 
in our officers ' the power to observe facts accurately, 
i.e. scientific teaching and again, in the discussion 
on nis paper he pointed out, what we ourselves directed 
attention to a few days later, that under the proposals 
formulated for the examinations for entrance to the 
army in the future it would continue to be possible 
for candidates to get into the armv ” with no know- 
Mge of Science " and, it may be added, with no scien- 
tine training to enable them to sift facts and distinguish 
the true from the false. 

A few days after Coldnel Maude’s paper was read 
a protest on the subject of the new regulations was 
made in Naturb, and there were many others, some 
made thrwgh the Press and others directed to the 
Advisory Committee These various appeals appear 
to have Induced the committee to reconsider the matter. 
But, alasl we find from the announcement made on 
January i8 that the committee has ouite failed lb under- 
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stand the objections to its scheme, and that in its main 
feature, though not in nil its details, the revised scheme 
IS indistingui*)hable from that which preceded it 

In Ihe first scheme, that which was published in 
Niivember, 1903, ihe provisions were as follow's ■ — 

(i) That there should be a qualifying examination, 
which might take the form of a leaving certificate, for 
all candidates, and that this must include English, 
history and geography, mathematics (elementary), 
French or German, and either (a) science, or (h) Latin 
or Cireek 

(3) That there should be in addition a competitive , 
rxaminnlion, and that for Woolwich this should joft 
dude three compulsory subjects, viz, English^ 

French or German, and mathematics 1 , together with 
any two of mathematics 11 , science, history, Frenph, 
German, Latin, Greek, whilst for Sandhurst there wdre 
to be two compulsory subjects, English and French or 
German, together with any two of mathematics i., 
mathematics ii., science, history, French, German, 
Greek, Latin. 

On the publication of this scheme it was quuldy 
pointed nut in our columns and elsewhere that it would 
go near to killing science in many, and perhaps in 
most, public schools, since, for reasons which need not 
be repealed, Latin would hold an advantage too great 
to be withstood in such a competition On January id 
some alterations in the seneme were announced 
These arc as follows — 

(1) The subjects covered by the qualifying certifi¬ 
cate will be divided, as showm below, into tw'O classes 

Class 1.—(1) English, (2) English history and geo¬ 
graphy, (3) mathematics (elementary) N.B —AH 
candidates must lake up and qualify in each of the 
above three subjects 

Class 11—(i) Science, (2) French or German, (3) 
Tjitin or Greek N 13 —All candidates must take up 
and qualify in any two of the above three subjects (1), 
(i) and (3) 

(2) No candidate will be allowed to take out a 
leaving certificate or its equivalent, or pass the qualify¬ 
ing literary examination, before he has attained the 
.ige of seventeen years 

(3) The languages w hich may be taken up as 
voluntary subjects at the competitive examination for 
admission to the Royal Military Academy or Royal 
Military College will be—German or French, and Latin 
or Greek. 

No doubt at first sight this seems a considerable 
change in the right direction, since it appears to put 
science on an equal footing with French or German 
and with Latin or Greek But if w'e look more closely 
into the proposal w'c see that one of these three sub¬ 
jects, viz. French or German, and one only, is com¬ 
pulsory for both Woolwich and Sandhurst in the com¬ 
petitive part, and must, therefore, be taken up at the 
qualifying stage also by practically every candidate. 
Thus the scheme in its new form is only the original 
scheme rewritten. The real alternative is still, as 
before, between science and Latin or Greek,^ and 
between these two only. 

ll is nothing less than astounding that the body of 
officers and gentlemen w'ho have now had this matter 
before them for several months should so little under¬ 
stand the certain effect of their own regulations that 
they could put forward this change, which is no 
change, after all that has been said and written on the 
su^ect. 

Taken as a whole, the new proposals do, it is true, 
make a slight alteration. In part 11. can^dates wiff 
be unable to take up tw^o modem or two classical 
languara, which may tend la some slight degree to 
widen the school training of a few of the canmdates, 

RtiUly, lnAflcct, UtWM Ktoma ud Latin 
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But on the main point they wholly fail to meet the 
objeccjons that have been brouf^ht forward. 

in our opinion it a g’rent misfortune in view of the 
present sitate of affairs that the War Office has onlv so 
lately become aware of the existence of the University 
of London, and that consequently Sir Henry Roscoe, 
who has given much attention to the subject of army 
axaminations for many years past, has only joined in the 
consultations of the Advisory Committee since the com¬ 
mittee concluded the consideration of this subject For 
this circumstance has prevented the comniittre from 
having the benefit of his opinion upon the doublv vital 
question—vital cqu.illv for the army and for English 
public school education in the immediate future- -What 
19 th>* proper position for experimental science in the 
education of an officer ^ 


The output of coal has risen from 2^ million tons in 
1893 to nearly 74 millions in 1902, 84 per cent of the 
coal IS raised in Bengal The }if‘ 1 d of gold, which 
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output of manganese ore is still mora striking 
petraleuni is supplied principally by Burma, whi 
mtinmnese dre comes partly from the C 
Pr(mjrice«*bnd partly from Madras. 
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ACCOMUOtiATlOH OF SCOTTISH SCIENTIFIC 
SOCIETIES 

movement for the accommodation of the 
^ Scottish scientific societies in the Royal Institu¬ 
tion Building, Princes Street, Edinburgh, to which we 
referred in the issue of December 3, 1903, has advanced 
a stage On Tuesday, January 19, Mr. Graham 
Murray, M P,, the Secretary for Scotland, received a 
representative deputation consisting of the council of 
the Royal Society of Edinburgh, and delegates specially 
appointed by the other societies interested The deputa¬ 
tion was introduced by Sir John Batty Tuke, M.P. 
Lord Kelvin, Sir John Murray, Sir William Turner, 
Sir E. Rowand Anderson, Lord Playfair, Mr. Bernard, 
Lord McLaren, and the Lord Justice Clerk made brief 
statements on behalf of the more important societies 
represented, each speaker devoting attention to some 
particular aspect of the scheme The concentration of 
scientific effort, the practical unification of important 
libraries, which under present conditions could not be 
utilised to anything like their full extent, the enlarged 
scope the scheme would give for the encouragement 
of scientiiic research, the educative value of such a 
scientific centre upon the community at large, were 
all touched upon. It was also pointed out that the 
movement had its origin in the recent report of the 
departmental committee on the constitution and func¬ 
tions of the Board of Manufactures, and could not, 
of course, be realised until the schools of art nt pre¬ 
sent accommodated in the Royal Institution were other¬ 
wise provided for. The Secretary for Scotland in his 
reply expressed his sympathy with the object aimed at, 
although it was impossible for him to commit himself 
at present to the furtherance of any scheme which 
might naturally follow the acceptance of the depart¬ 
mental committee's report. It must be remembered 
that there were other interests to be considered, and 
that it was impossible adequately to provide for all 
claims without removing from the Royal Institution 
some of the parties already in possession. It might be 
possible at a less cost and more efficiency to find 
accommodation for societies like the Royal Society in 
another building with a less expensive site. At the 
same time he felt that this was the fitting time for 
bringing forward a scheme of the kind advocatedi when 
the whole question must be faced and the present 
chaotic condition of affairs done away with. Referring 
to some of the practical details which would have to 
be taken up in carrying out the scheme, the Secretary 
for Scotland asked if the societies interested had con¬ 
sidered the question of the up-keep of the building, 
and Sir William Turner replied that that question had 
been gone into very fully, and that they were prepared 
to accept much the same conditions as held In regard 
to Burlington House and the various societies housed 
there, that is, that they were prepared to act the part 
of tenants if the Government would do the outside or 
landlord's repairs. Mr, Graham Murray concluded by 
saying that tie would do his best to Impress upon the 
G^ernment the necessity of dealing adequately and 
generously with what had Jong been a clamant want. 

C. G. K. 

DR. GEORGE SALMON, F.R,S. 

EORGE SALMON was born in Dublin on 
VJ September 25, 1819, and havi^ received his 
school education in Cork, he entered 'Mnity College, 
Dublin, and graduated in the year 1838 after a ms- 
ringuished university career. He was elected to a 
scholarship in classics in 1837, and obtained first 
senior moderatorship at the honour degree ex¬ 
amination in mathematics in 1838. In 1840 he 
was awarded the Madden's premium, having, in 
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the opinion of the examiners at the fellowiftiip 
examination, “ best deserved to succeed if another 
fellowship had been vacant." In the year follow¬ 
ing he was elected to a fellowship. In due course 
he became tutor, his duties being to lecture to classes of 
ordinary students twice a day during tOTm, to aa^t 
in examining and to advise and direct his pupils. 
With a large chamber of pupils, such as Salmon's, this 
work, though not severe, is liable by Us frequent In¬ 
terruption to render it extremely difffcuU for a tutor to 
carry out any systematic original work; but Salmon 
knew the value of time, and with his wonderful ppwer 
of abstraction he produced most of his forty-one j^the- 
matical papers and his four great mathematical 
treatises during his twenty-five years’ service as tutor. 
In 1858 he was appointed Donegal lecturer, and taught 
engineering students the calculus in addition to fiia 
tutorial work In 1859 he proceeded to the degrees of 
B D and D.D., and he published in 1861 his first 
senes of sermons preached in the Chapel of Trinity 
College 

It was natural that a man of Salmon's originality 
and versatility should have desired freedom from the 
irksome duties of a tutorship, and m 1862 he was re¬ 
garded as the fitting successor to Graves in the chair 
of mathematics Preferring, however, the Archbishop 
King's lectureship in divinity, which fell vacant about 
the same time, and believing he was certain to be 
elected to this lectureship, he did not present himself 
as a candidate for the professorship. An unfortunate 
mistake and the claims of seniority disappointed him, 
and it was not until 1866 that election to the regius 
professorship of divinity relieved him from his long 
tutorial labours. He was obliged to resign his fellow¬ 
ship, and with it his right to cooption by the board, 
which would have occurred in 1876 

This is not the place to speak of his work as pro¬ 
fessor of divinity, of his treatises on theological sub¬ 
jects, of the splendid services he rendered the Church 
of Ireland during the years following the disestablish¬ 
ment in the reviSon of the Prayer-bc^ and in matters 
of finance. Suffice It to say that Salmon's powers 
seemed to increase with his years, that his capacity 
for hard work remained intact almost to the end of 
his life, until, in his latest written words, " my chariot 
wheels are now running so heavily that you need not 
be surprised to hear at any time that they have ceased 
to move at all," ^ 

In 1888, on the death of Jellett, Salmon was admitted 
provost of Trinity College by Letters Patent. He was 
then in his sixty-ninth year, and he held the offioe 
longer than any provost since the Right Hon, Hely 
Hutchinson, who died in £794. It was no lljght taSK 
to which he was called. The governing booy of the 
University of Dublin consists of the provost and the 
seven senior fellows. The provost Is appointed by the 
Crown. The senior fellows attain them position by 
virtue of seniority, the sole condition having been theur 
election to a junior fellowship on the results of dn 
examination. This board transacts practically all tbe 
business of the university. Its members hold the 
offices of vice-provost, registrar, bursar, senior 
lecturer, senior dean, catechist, auditor and senior 
proctor. In addition it not unfrequently happens that 
a member of the board Is Hbrarlon. or that he takas 
part in the eiao^tnation for fellowship or in aofoa ottfer 
Important examination. There fs nothing m 'Obrt^ 
sp^ to the Cambridge syndicates MAlesa it be the 
medical school comijiittee or the academic oouitclL 
and of the former a mmtiber of the board is the choft* 
man, while at least tiirea senior fellows atnd theflror 
vest have belonged to the tatr%r since its Inception Ui 
1874, the prOimt being the chaltman; 

Froia km to ihm Bkhnp of CMiki Solod it. 
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Indeed, Dr, Salmon had no small share in the origin- 
adon of the acadenlic council—to cooperate (with 
the Board) and have a share in the regulation of the 
Studies, Lectures, and Examinations . . . and in the 
appointment and election of Professors," but during 
his masterful tenure of the provostship the power m 
the council was not of importance. Enough has been 
said to show the dilTicultv of Dr. Salmon's office as 
the head of a responsible board overloaded with duties 
of the most multifarious kind—a board composed of 
eight men whose united ages at one time approached 
if they did not exceed the magnificent total of five 
hundred and eighty years. 

However, SiHmon was not an old man at seventy, 
nor, indeed, at eighty, nor did he appear so at eighty- 
four to anyone who had the good fortune to enjoy at his 
most hospitable table the delightful flow of his quaint 
and simple humour. No doubt he did in his later 
years ^ow weary of prolonged controversy, and he 
was willing to put things on with "It will do very 
well for my time," or he would use his inimitable 
powers of ridicule or employ the most fantastic and 
ingenious arguments to crush any proposal that had 
not his approval. It might have been otherwise had 
hi.« duties been less laborious, had he not felt con¬ 
strained to rule the board with a rod of iron, had he, 
in fact, more time to consider matters which did not 
claim his immediate attention, yet perhaps he did not 
fully realise the enormous changes that had taken 
place In Trinity College during his connection with it 
—changes due to the growth of knowledge and to the 
varied conditions of the tenure of fellowship. Since 
Dr Salmon obtained fellowship the number of pro¬ 
fessorships and lectureships has been just doubled. 
When he entered the college the celibacy statute was 
in force, and with few exceptions fellows were obliged 
to take orders. Rich livings ai^d church preferment 
were to be had. It was possible even for a professor 
of astronomy to step into a bishopric. Many of the 
professorships than held by fellows or by ex-fellows 
are held by fellows no longer, A new and most Im¬ 
portant body of m^n has come into existence—the non- 
fellow professors—men hardly thought of in the days 
when all power and all authority was vested in the 
provost and the seven senior lellows. The senior 
fellows are not what they were just before Salmon’s 
time. The allurements of matrimony or the seduc¬ 
tions of great ecclesiastical positions used to produce 
a rapid ^ flux, and a senior fellow was generally 
coopted in the prime of Hffr^not as now the survivor 
of a set of men whose constitutions have been most 
thoroughly tested by the rigours of an appalling ex¬ 
amination. 

Though Salmon was one of the first to experience 
these changes, they did not appear to him to warrant 
any corresponding adjustment in college affairs, and 
some deplore his Inaction, yet Trinity College must be 
ever grateful to her late provost for the noble con- 
MrvagiBm with which he defended her independence. 
He claimed to be the Or^naty of the college chapel^ 
Andmuld not admit the jurisdiction of the Archbishop 
of l^blin. He took a lading pah'^ln the provisions 
rnatiDg' to the position of the dignify school, wl^ch 
u absolute^ free from clerical domihation, iCe 'f>ro- 
reseors being elected by the board on their merits and 
M their mmte alone. Moreover, it must be remem- 
that the board is now b^ng recited from 
MIows only three of whom have taken oiders out of 
the ttirtyufive elected since the cddlgation to .take orders 
repedledp ihdt there ia absolutely no religious test 
W Mbvallip candldatasp so that It Is tbeoretic^ly 
nbntbie- St v board exdurively composed of 
,Mt»iaedtnddui may at some time 09 calM upon to 
^ In; He was witling to 


afford Roman Catholics every facility for religious 
exercises within the walls of Trinity College, but he 
would suffer no clerical interference, whether from the 
Church of Ireland or the Church of Rome Indeed, 
those who know anything of Trinity Coliege can detect 
little of the " Protestant atmosphere" which its 
opponents say is so oppressive there, though there may 
be an " anti-clencal atmosphere," if we take the phrase 
ti mean that clerical interference will not be tolerated 
in the teaching of divinity, science or letters 

Those who had the privilege of knowing Salmon 
will think of him as a man—not as the,great mathe¬ 
matician, the great theologian or the great head of 
affairs As a man he was superb—the kindest of 
friends, the keenest and most sublle of opponents, the 
most charming and delightful of companions, the best 
of men. His figure was well known in Dublin—nearly 
every afternoon he might be seen wandering through 
the streets; he was a great lover of music, a great 
chess-player, an omnivorous reader of novels For 
many years he was greatly attracted by the the^ of 
numbers'—he said it almost amounted to a disease 
with him, and he was often seen avoiding the tedium 
of some meeting by scribbling on his scraps of paper 
in his search for primes and for periods of recurring 
decimals Yet he took the widest interest in ordinary 
matters Many Dubliners will recollect their astonish¬ 
ment at seeing the venerable provost less than a year 
ago leaving Kingstown on an exceedingly rough day 
in a small boat to visit the Channel Fleet, which lay 
at some considerable distance outside the harbour. 
Many a time he has surprised his friends by writing to 
them from some remote Swiss valley inaccessible to 
many a far younger man 

Salmon’s first paper was published in 1844, " On the 
Properties of Surfaces of the Second Degree which 
Correspond to the Theorems of Pascal and Brianchon 
on Conic Sections" (Phil. Mag., xxiv,); his last 
mathematical paper was " On Periods in the Reci¬ 
procals of Primes " {Mtsstngef of Mathefnatics, 187J, 
pp. 49-51). The majority of his papers have reference 
to numerical characteristics relating to curves and 
surfaces, and many of these results are summarised 
in the great chapter " on the order of restricted 
systems of equations" in his " Modern Higher 
Algebra ” It would be most unfair to Salmon to judge 
of his contributions to mathematics by his papers 
alone. He had a great dislike to the physical trouble 
of writing; he modestly communicated his discoveries 
to friends or reserved them for incorporation in his 
books, so that it is a matter of extreme difficulty to 
say how much is his. Apart from his discovery of new 
facts, the methods employed in his books must have 
been of tremendous service In promoting the advance 
of mathematics. His styl^ was characterised by a com¬ 
plete absence of pedantry and by profound common 
sense. By a few words, by some geometrical Illustra¬ 
tion, he dispensed with pages of troublesome analysis. 
At times the great condensation of his diction may 
conceal from the casual student the width and the 
depth of his conclusions, but on referring to an original 
memoir from which.he quotes one is amazed to find 
that every essential ^int is reproduced, and that fre¬ 
quently some brilliant addition nas been made and left 
uncl^Ried by him. It must not be supposed that 
Salmon diared the characteristic attnbuted to 
MacCullagh of shirking analysis and trusting to his 
great geoitietrlcal Insight. Ort the contear^, he seemed 
to revel in analysis so tedious antj so intricate that it 
would be distasteful to most mathematicians. He 
says,* “ By means of the differential equation I Calcu- 

> HtTUig MaHy compleipd ft book on Ihb uibJad, bft bumd li ftv aooM 
Modoip Jlishw Algibrfti ’ fto. «6a. 
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latf'd ihc J11 variant E Its value was ('imm'I al length 
in Ihc second edition, where iL OLCupied thirteen pa^es, 
but I have not thouj^ht it worth while to reprint so 
long- a formula.” Yet to the volume which contained 
this elaborate investigation and many others involving 
equal skill nnd .ilmost equal labour ho prefixed Ihe 
words --“To \ Cayley, Ksq , and J J SvIvoNter, 
Ksej , 1 beg lo msiribc this attempt to render some of 
their disioveriis better known, in ai.know'ledgiiienl of 
the obligations I am under, not only to their published 
WTiiings but also to their instructive correspondenir ” 
Questions -«f jinority must be left to some more 
learned pen, and to a writer who has less reason 
lo revere Salmon and lo respect his reticence. 
The value of His work is shown bv the number of Ihe 
editions nnd of the translations of his treatises, and b\ 
the honours he received from everv quarter To a 
friend w ho might question him about his honoiirs he 
would s.i\ “ You will find nil about them in that 
drawer " He received them with hiimiliii, though he 
well kill w he was i\orlh\ of them 


dr, W FRANCIS, 

T^R. WILLIAM FRANCIS, whose death wc recorded 
week, was born in London in Februnr), 
1017. After his school-time, spent partly at Uni- 
versity College Sihool, but thiefiy in France and 
Germany, at St Omer, Crnvell, and Gera, he studied 
for a short time at University College, London (then 
Ihe University of London), whence he pro¬ 
ceeded to the University of Berlin and subsequently lo 
Gipswn. where lacbig was then at (he height of his 
f Here he look the degree of Doctor 

of Philosophy in 1842 His long residence abroad, sup¬ 
plemented by frequent subsequent journeys, many of 
mcin on gave him an accurate knowledge of 
French and GernMn, and enabled him to become oer- 
sonalJv acquainted with 41 very large number of the 
leading men of science on the Conlinent 
In 1H42 he established the Chcmual Gazetti.^, which 
he continued to edit until December, i8<q, when it was 

aJid^^lTv/h By this publication 

^d by the Iranslations and abstracts he contributed for 

many year«» to the Phtlosophtcal Magazine, he did valu¬ 
able service m making known the work of foreign 

worknMh!! colleagues Among otiw 

work of the same kind were translations of important 

Kelte mathefnartfirh b^arbeitet " and Helmholtz's cele- 

Taylor's 

S( icntific Memoirs From 1851 until his death he 
Tnrf of .1.“^ editors of the Phhwphical Magazine 
Magazine of Natural History 
aequaintance with vanous 
toanches of aciencr. as well as with Iradin^r scientific 
men at home and .abroad, made him well fitted for these 
functions, and the sound judgment with which he dis- 
“®rsrd them is Reneraliy recognised 
K.M original members, pro- 

**• Chemical 

^eiy, having ^en elected an Associate m 1841 and 
a Fellow shortly Afterwards Ho was elected a Fellow of 
the Linnean Soacty ill i&f4 He was also a Fellow of 
^ original mem- 

wT r! * 5 ? *^y**“' .Society For Ihe greater part of 
iws life Dr Francis was actively enga^ in business 
« a partner since i8ja, in tlie well-known firm of 
lay or and Francis, successors of Richard and John E 
Taylor, printers and publishers, 

He died at his residence, the Manor Houso, Rich¬ 
mond, on January i8. •' 
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\ rHo\ isiONAL conimitlcc has bern formed with the object 
of comniemorating the srientific work of the late Prof A. 
Cornu by means of a medal struck for that purpose The 
loniiiiittpc includes more than fifty membprs of the Institute 
of hrancp, and the secretary is M 11, A. Martel, 8 Rue 
Me'njrs, Pans 

I'lii- King, accompanied ihe Queen, opened Parlla- 
niinl in state on luc'sday In the King's speeih reference 
w.ifi nude tu thi insuffiiierK^ of the supply of the r«iW 
iiiateri.ll upon whiih the cotton industry of this country 
depends, and Ihe hope whs expressed that the efforts winch 
are being made to intriMse the area under lultivaiion in 
vanous parts of the Empire wiU be attended with suiiess 
Anuing the measures to be introduced in a. Bill lu .imend 
the laws relating to education in Scotland 

\ I.AtfrAN message from Home states that the Aiademy 
of ScienceN at lurin has divided the Balloun pn/e of laool 
between Signor Marconi and Prof, Lrussi, of Rome, and 
has awarded the Hrasso prize of 350I to the Duke of ihe 
Abruzzi 

L)h 1 ) H Sloh. F K S , has been elected president pf 
Ihe RoiqI Micro^cupical Society for the ensuing year. 

liih Datty Chromclc announces the death of Mr W G. 
McMillan, secretary to Ihe Institution of Electrical 
Engineers 

Thiv petition of the Linnean Soiiely of London praying 
for the grant of a supplemental 1 barter has been referred 
to a lommittee of the f.ords of the Privy Council, and is 
down for consideration by' their lordships on March 1 

A I'ETiTioN in support of the Bill for the adoption of the 
metric weights and measures, which will be introduced in 
the House of Lords by I^rd Belhaven and seconded by 
I.ord Kehin, is being extensivelt signed throughout the 
kingdom. 

Prof Hunri CoRoitR, of the it hoot of Modern Oriental 
Languages at Pans, has been appointed president for 1904 
of the Geographical Society of Paris 

The thirty-first annual dinner of the old students of the 
Royal School of Mines will be held on Friday, February afi, 
at the Hotel Cecil The chair will be taken by Mr, A fi, 
Salanioii Tickets may be obtained from Mr David A 
l^uls, 77 .ShirUnd Gardens, London, W 

At the annual meeting of the Psyihical Research Society 
held on January aq, it was announied that the fund in¬ 
tended to endow n reseanh scholarship had reached fiiQSf , 
but a minimum of Sooof is needed. Sir Oliver Lodge, ihe 
retiring president, introduced the new president. Prof. 
W F Barrett, who delivered his presidential addrein 

It is proposed to hold a horticultural and gardening ex¬ 
hibition in the month of June next under the auspUes qf 
the Royal Botanic Society in the new exhibition grounds 
of the society, situated in the centre of the Botanic Gardens 
m Regent's Park, The proposed scheme embraces horU- 
(ufTure, forestry, botany, educational methods, nature-study, 
and a special section for ixHonial produce. In addition to 
the exhibition, lectures and conferenreR are In coUFsa of 
arrangement. 

Gumts In aid of research have recently been made frofn 
the Rumford fund of the Amerkan Academy of Arte and 
Sciences at follows -—to Prof. E. W. Mor^y, for hie 
searrh on the nature and effecte of ether di'ifi; lool.; to 
Prof. Carl Barus, for his reeearcb on the sCudy by ail' 
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Optical mrthoi] of radlo-artii^Hv produLed condensation, 40I , 
to Mr J A Dunne, for his reseurih on fluctuations in solnr 
activiiv as evinced by changes in the differenie between 
maximum and minimum temperature, 40/ 

Ar the ordinary quarterU nieeling of the Rn\al ('ollegc 
of Ph\ciKiHns held on Januan jo, Sir William ('hiirch 
announted that Or Horace Dobell, of Parkstone Heights, 
l>orset, had presented a sum of 5oof to the college for the 
promotion of original rcbenrch mlo the ultimate origin, 
evolution, and life-history of bacilli and other palliogenftu 
miern-organisms Ihe conditions arc that the president 
and tensors of the college shnll select a lecturer once in 
ever^ two years, who shall give a record of original re¬ 
searches on the above subject, made bv others and himself, 
dnd that he shall receive a fee of 50/ for so doing These 
lectures are to be continued biennially, as long as a sufTicient 
amount of the 500/ and its accumulated interest remains 
The first lecture will be delivered during this year 

'Ihf death 15 announced of Mr William Vicary, of Exeter, 
who had an intimate acquaintance with the local geology 
and possessed a fine collection of fossils, chiefly from the 
Upper Cireensand of Hal^on and Blackdown He first 
directed attention to the occurrence of fossils in the 
quartzites of the Friassic pebble-bed of Budleigh Saltertcin 
The death is also announced of Mr Alfred Gillett, of Street, 
near Glastonbury, in his ninetieth year He gathered 
together a fine collection of fossils, which he presented In 
1887 10 the Crispin Institute at Street One of the gems, 
howe\er, an almost entire skeleton of Ichthyosaurus 
tenmrnstns, obtained from the Lower Lias of Street, and 
personalh dp\eloped by Mr Gillett, was presented to the 
British Museum (Natural History) 

Nfws of the sudden death of Miss Anna AVinlock, a 
meinber of the staff of the Harvard College Observatory, 
has reached us from Boston Miss Winlock's first ofllcial 
ocunputing work at the observatnrv was done in 187^ Later 
flhe passed to more advanced work, as she was conversant 
with mo<d branches of mathematics as applied to astronomy, 
bad studied various methods of star reduction, and under¬ 
stood the use of the theory of probabilities She did a large 
part of the computation for Prof Rogers's lone work, of 
which a description is given in vol kv of the 4nnals of 
th-* observatorv In 1886 Miss Winlock was joint author 
with Prof, Rogers of a paper on “'Ihe Limitations in the 
Use of l^nlor's Theorem ” In c'onnection with the photo¬ 
graphic work of the observatory u convenient catalogue of 
close polar stars was needed, and this work was carried 
out by Miss Winlock for both the north and south poles. 
The result of this work was the most complete catalogue 
of close polar stars ever made, and the best means of com¬ 
parison of different observations. The next important piece 
of work done by Mi^s Winlock was the catalogue published 
in the Annals of the observatory of the positions of live 
hundred stars near the North Pole, which di^d been observed 
photographically After the discovery of the minor planet 
Eros, Some work of the same nature was done by MIsa 
IVInlockt in determining its precise position from photo* 
graphic plates Her death deprives astronomy of one whose 
faithful and exact work has a permanent value. 

Mfeasna, Buaaouoiu, Wellcoux anp Co have Issued a 
vnprint of the hiatorlcal aouvanir on " Antient Cymric 
Mpdlcififi prepared by Mr. Wellcoine on the occasion of 
ihfdtiidg pf the British Meflical Association at Swansea, 
’Thff pomphlaL. which la profuariy Illustrated, contains 
'OIMA tttansstiiilf Mifonvatlon. 
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Last autumn a commission of the American Marine 
Hospital Service reported that ii had distovered a proto¬ 
zoan parasite, ihe so-called Myxoc orciifium \1fj;omyiac, 
in the \p||ow fever iiu>squito, SfrA'Oftiyia fasciaia, that had 
bitten yellow fever panent>c Dr Jame*; Cnrrol now states 
(Journ Amer, Mtnl Assot , No\ember aH, 1903) that this 
supposed proinzGon is merelv u \east fungus accidentally 
infecting the nioifquuuev, and has nothing In do with the 
transmission of yellow fever 

Popular lonhrmaliun of (he value of stienlific methods 
and advice is always welcome In a letter to the secretary 
of the Liverpool School of Tropical Medicine, the Booth 
Steamship Companv gives an exiruct from the log of Its 
steamship Jtvary Her captain reports (hat the mosquito 
nets supplied by (he company have been a great boon to the 
men, and that whereas cases of malaria were formerly fre¬ 
quent, sometimes resulting fatally, since Ihe introduction 
of the nets and their general adoption the crews have 
enjoyed a wonderful immunity from sickness 

Tub January number of ihe Jonnial of \nntotny and 
Physiology (part li , vol xviii.) contains a number of papers 
of anthropological, anatomic.il, physiological, and embryo- 
logical interest, and is dlustruled with several plates Mr 
Wright describes a number of skulls obtained from the 
round barrows of east Yorkshire, Mr Lcwii. discusses the 
functions of Iho spleen and other ha^inolyinph glands, and 
Prof. Elliot Smith publishes a note on an excc(||knal human 
brain presenting pithecoid abnormHlily Arthur 

Robinson’s first Hunterian lecture on the early stages in the 
development of mammalian ova is printed m exfenzo, and 
Dr Beard gives another Instalment of his article on the 
germ cells, 

Messrs A E Staled and Co , of 35 Aldermnnbury, E C 
have sent us a prism binocular which magnifies eight 
times, and costs five guineas complete in o solid leather 
lase It IS strongly made, weighs barely 12 uuiilcs, and 
tiBs a fairly large field of view It differv from many other 
glasses of this construction in that there is no means of 
altering simultaneously the focus of the two sets of lenses. 
It is intended “that each eye-piece should, in ihe first place, 
be focused carefully on an object situated ul a distance 
of about 300 yards, the divurions on each of the eye¬ 
pieces being carefully noted For all objects distant 100 
yards or further from the user the glasses ore in focus 
without any other manipulation, and ure Iherefore always 
ready and in adjustment If the glass be employed for 
nearer obj'ects this principle is not satisfactory, for then each 
eye-piece would have to be focused separately, which would 
entail time The general use of such binoculars is thys 
somewhat restricted, but for those who would emplov them 
for *iuch purposes as stalking, yachting, shooting, ■ and 
who thus do not require shorter ranges than 100 yards or 
so, they should be of service. The elimination of the 
Kanangement for focusing both eye-piecea together renders 
it possible to make the glasses lighter, stronger, and more 
ie<ure from derangemeni. An examination of their interior 
shows the simplicity o! construction, and the definition 
leaves little to be desired 

The Atti dei /anrci, \if. (a), 12, contains a biographical 
notice of the late Prof, Luigi Cremona, by Prof. G 
Veronese, together with a list of his principal writings, 
eighty In number / ' 

In a supplement to the ComtnumcaUons from the Leyden 
Physittl Laboratory^ Or J E. Verschaffelt discusses, with 
a diaffraffi.w^Ke form oC the Van der Waals Psf. aurface In 
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th** neighbourhood of the critical point for binary mlxturei 
with only a small proportion of one component. ^ 

A NOTH on the b constant of Van der Waals'a law is 
contributed by Mr. J. D. van der Waals, jun., to the 
Phystkaltsche Zeiischnfi for January 1 By different methods 
Van der Waals and Boltzmann have arrived ut the formulae 
h ^ A a and the writer 

now claims to have proved that the latter is the correct 
VEilue. ' 

A roRTHAiT of the lote Father Stephen Joseph Perry, 

K R b , director of Stonyhurst Observatory, is reproduced 
in 7 erresfriaf Magnetism and Atmospheric £frcfricify for 
September, 1903 (recently received), accompanied by a short 
biographical sketch Prof H V Keid contributes to the 
same number a short account of the second International 
Selsmological Conference which met in response to a call 
from the German Government at Strassburg from July 24 
to zff of last year to discuss the foriiidtion of an International 
Seihmologicul Association 

Inibrnational balloon ascents, both manned and un¬ 
manned, were made on November 5 and December 3, 1903, 
by many European countries (the British Islands encepted), 
and kite observations were also made at the Blue Hill 
Observatory, United States The highest altitudes attained 
were —^Trappes (near Paris) ib,ooQ and 14,800 metres, and 
Itteville (nw Pans) 11,200 and 10,800 metres At Zurich 
the balloons reached 13,000 and 17,000 metres, Kite observ¬ 
ations were also made at lorbino, at the private observatory 
of M. Demischinsky From its northern position, latitude 
58° 38^, not far from Pavlovsk, these observations are of 
special interest The meteorological results will be pub¬ 
lished later on. 

Wb have received the report of the chief of the U S. 
Weather Bureau for 1903, it contains a most interesting 
summary of the great work earned on by that department, 
furnishes ample proofs of the usefulness of its operations, 
and gives great hopes of ultimate improvement of our pre¬ 
sent knowledge of meteorological conditions. The oper¬ 
ations of the U S. Weather Bureau are naturally of much 
greater proportions than can be possible in our own country. 
It Ismies each morning (Sundays and holidays excepted) 
about 25,000 maps exhibiting graphically, with text and 
tables, the weather conditions at 8h. a.m.; about 50 per cent, 
of these maps ore produced at the larger outlying stations 
of the bureau Ihe expenditure on various branches of 
the service amounts to one and a quarter million dollars, 
and the independent comments of the Press give evidence 
that the high average of success of the warnings of storms 
and of cold waves affecting agriculture and crops “ brings 
an adequate return to the commerce and industries of the 
country." Prof Willis Moore states that the Weather 
Bureau has for some years been carrying on an investi¬ 
gation Into the fundamental problems as to the true causes 
of weather conditions, and that the construction of high- 
level charts based chiefly on cloud observations points un¬ 
mistakably, in Prof. Bigelow's opinion, to a theory which 
will supersede those heretofore published In meteorological 
literature With reference to the problem of seasonal fore¬ 
casts, Prof. Moore states that meteorology Is really a very 
closely allied but difficult branch of solar physics, and ought 
to be studied with the aid of a fully equipped observatory 
devoted especially to such researches. In this aense suitable 
reference Is made infer alia to the Solar Physics Observ¬ 
atory at South Kensington, which Is putting fgrth Valuable 
results under the directorship of S^f Norman Lockyer. 
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The third number of 5 ^o/ia Zeylanica contains an ex¬ 
ceedingly interesting account, by Mr. Everard Im Thum, 
thd Lieutenant-Governor of the island, of last year’s pearl- 
fishery in Ceylon This fishery took place after an Interval 
of eleven years, and the gathering of both Europeans and 
natives was consequently very large. The results are not 
yet made known. Mr im Thurn himself donned a diver's 
dress and descended to the oyster-beds—^ depth of about 
nine fathoms. To a novice such an experience entails many 
unpleasant sensations, but the author deemed himself well 
rewarded by the sight which met his eyes on the seu-bed, 
when all pains were forgotten in the interest of his surround¬ 
ings It IS pointed out that a good many pearls lying near 
the mouths of the oysters are abstracted by the divers during 
the return from the Ashing grounds to shore The Ashing 
was continued for a period of about two months, at the end 
of which the native divers were utterly exhausted Before 
the next Ashery, the Government hopes to find some more 
scientific method of reaping this harvest of the sea than the 
one which has been m vogue for untold centuririi 

An interesting addition has recently been made lu the 
Natural History .Museum, South Kensington, by the receipt 
of specimens of some of the blind cave-fishes of Cuba, which 
were described by Prof. Pocy in his " Memorias sobre la 
Histona Natural de la Isla de Cuba " so long ago as 1856, 
but which, up to this time, have remained unrepresented 
in European museums The special interest of these Ashes 
{Lucifuga subterraneus and Stygicola dentaius) lies in the 
fact that their alliance is with salt-water forms (such as 
Brotula) which exist in the neighbouring sea, and not with 
fresh-water fishes, as is the case with Amblyopsis and its 
allies of the Great Cave of Kentucky There can be little 
doubt that the Cuban taves in which the blind fishes are 
found were formerly in communication with Ihe sea, and 
that the ancestors of these Ashes entered the caves from the 
adjacent ocean it Is, however, a matter of speculation 
how long a period of life in darkness it has taken to reduce 
the eyes of these Ashes to their present rudimentary state 
and to effect the other changes which now distinguish them 
from their nearest marine relatives. 

A SHORT biography of the late Major J. W. Powell, ol 
Washington, has recently been compiled by Mr. G. K. 
Gilbert from a series of articles by various writers in the 
Open Court From his early youth he lived a strenuous 
life, both physical and mental, his varied reading being 
rectified by much field work. He lost his right arm In the 
Civil War, in which he served os an engineer. Then he 
was offered the chair of geology in the Illinois Wesleysui 
University, and there organised field expeditions as pare of 
the official curriculum in the geological and natural 
history studies He resigned his profeesorshlp to under¬ 
take the exploration of the canyons of the Colorado River* 
and was the first to descend that dangerous river. Major 
Powell was appointed director of the U.S Bureau of 
Ethnology m 1B79, and also director of the U.S. Geological 
Survey In 1881; the latter office he realgned In 1894, but he 
kept the former until his death In September, 190a. Not 
only was Major Powell a hard worker, but he was a stlmd- 
latlng chief and waa very fertile In ideas, which ho freely 
gave to others. The loviiig reverence that was paid to the 
" Major " by his colleagues comes out stronfi^y In the rs-> 
port (Scifftcs, November 14, p. 783) of the maetlnjg; 
that was held before hli funeral. 

Wb have received frcrni the author^ Mr, H. H* fflooniar^ 
a paper from the Journal of Molacology (voL z. part, liu> 
on the anatomy of the mdluies PharsUo ofifHloUo 
I TagolUM rufui. 
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I11E fourth part of vol. Ixxv. of the Zeiischfifi fur wirjen- 
AchaftUche Zoologic Is taken up by two papers on parasitic 
OT^anUmi In the first, Dr. R Ritter von Stumiiier- 
Traunfels commences a general account of the anatomy and 
liistotogy of the Myzostomana, those remarkable annelids 
parasitic on cnnoids and starfishes, with a description of 
Myaosiotna asUrtae In the second Mr F Schmidt de- 
■oenbea Branchiobdelfa pararita, an oUgochsete worm infest¬ 
ing the gills of the crayfish. 

The first appendix to the Kew Bulletin for the present 
'year has been received It contains a list of seeds of hardy 
herbaceous plants and of hardy trees and shrubs which 
ripened at Kew during the preceding year The unfavour¬ 
able conditions which prevailed have considerably reduced 
the number of species in the list 

'liiE Journal of Botany (January) opens with the first part 
of an account of R. Brown’s list of Madeira plants, which 
Is contributed by Mr, J Britten The Rev W M Rogers 
presents a general list of plants gathered in the three 
hotanical counties which form the subprovince of the north¬ 
east Highlands, and gives separately the collections made 
near Tomatln and Dalwhlnnie, two stations situated above 
the thousand feet level 

Signor F Ardissone has made a study nf the flora of 
Monte Boro, a peak near Lake Como, and publishes a list 
■of the plants collected there in the Jlfemoirj of the Lombardy 
Institute of Science and Arts Despite the somewhat low 
-altitude and the circumscribed area of the mountain, the 
number of species is considerable, and the flora contains 
'Several types which are sparsely distributed In Lombardy, 
this being especially noticeable In the case of the orchids 

An account of the native timber trees is contributed by 
Mr A O Green to the Proceedings of the Royal Society of 
"Tasmania The author not only describes their specific 
qualities and uses, but is able to give the results of tests 
"which he has made in order to determine the strength nf 
the more important of these Owing to the scarcity of soft 
"Wood treesjn Australasia, it is interesting to note that two 
-valuable pines, the huon pine, Dacrydium Franiihnit, and 
the celery-top pine, Phyllorfaduf rhoraboiddlis, are both said 
to be common, the former being, however, only locally 
abundant. 

A SMALL brochure upon the application of electricity to 
the cultivation of plants has been received The writer, 
M Guarinl, has summarised the principal experiments 
which have been recorded under two heads, distinguishing 
tietween those in which electricity has been adopted as the 
eource of continuous artificial light and those in which the 
plant if stimulated by electric currents The latter method 
Is the more Important, and, according to the experiments 
-of M. LemsCroem and others, the results are distinctly 
tMsieficiai,, .mainly in the increased amount of growth. 

The Mutsifungen ouj den deuUchen Sckulsgcbtefen con¬ 
tains a new map of the central part of Kamerun, between 
Sanagn and the eighth parallel of north latitude, by 

^lael. The scale is i * 1,000,000, and the map includes 
m^ch new and unpublished matenal. 

The first number of the new volume of the Ahhandlangen 

the Vlmna Geographical Society is devoted to the InCro- 
duobpry part of a valuable monograph on the Federated 
Mada^ Schtes, Mr. W. R. Rowland. The section Issued 
4«i|a pith the phydcal gaograpt^ of the region and Its flora 
P^lfealloii hat bofortunately been delayed iot 
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two jear^, but the paper has been brought up to dale by 
competent hands in Vienna. 'I he second part, which will 
apparently deal with the development nf the States under 
British protection, is to be accompanied by a map 

The .Vdiionaf Geographic Magazim for January contains, 
bpsides a number of short articles of inlrrest, a report of an 
address delivered bpfore the National Geographic Society 
by Mr. F H Newell, chief engineer of the Keclamatioii 
Service, United States Geological Survey The Reclam¬ 
ation Service is responsible for the carrying out of a law 
passed by Congress in 190a, whKh provides that the pro¬ 
ceeds of the disposal of certain public lands shall be sec 
aside for the construction of irrigation works in the and 
regions of the west Mr Newell gives some account of the 
progress of work up to the present lime. The paper is 
illustrated by a number of useful physical maps. 

A THIRD edition, which has been greatly enlarged and 
almost entirely rewritten, of Dr. A Rnbagliati's "Air, 
Food and Exercises An Essay on the Predisposing Cause 
of Disease," has been published by Messrs, Bailliire, 
Tindall and Cox 

Messrs Charles Griffin and Co,, Ltd , have published 
a third English edition nf " The Cyanide Process of Gold 
Extraction," by Prof Jame^ Park, the first edition of which 
was reviewed in Nature for June 14, 1900 The text-book 
has been revised and enlarged, much new material—dealing 
for the most part with lead-smelting of gold-slimes, the 
sulpho-tellundr ores, and filter-press practice—having been 
added. 

Women workers in all branches of activity wiil find some¬ 
thing useful to them in the " Englishwomen'■ Year Book 
and Directory, 1904 " Miss Emily Janes, who edits the 
volume, is to be congratulated upon the oompleteness of 
the new issue of this annual publication The volume con¬ 
tains aectiofiB dealing separately with science and educa¬ 
tion. '1 he former Includes brief notices of the research work 
in science upon which women are at present engaged', a 
list of the principal scholarships and exhibitiona for science 
attainable by women , and lists of the sooietiea of which 
women may become membero, and of women who are 
engaged as examiners or lecturers in science. The section 
of the " Year Book " dealing WJlh education contains an 
excellent account of thr preaent facilities for the higher 
education of women in our home universities 

A NEW magazine for technical students, entitled Technia, 
has been started by Messrs Newnes, Ltd. The new 
periodical is designed to become the organ of the great body 
of students of technological science throughout the country 
If the magazine, as its founders intend it fco do, succeeds in 
intreasing the number of people interested in technical and 
scientific work, and In becoming a medium for the inter¬ 
change of ideas between those engaged in technical instruc¬ 
tion, it will have fully justified its existence The contents 
page of the first number is an exceedingly varied one, 
ranging as it does from the art of dyeing to the training 
of chaufleura. Among the articles may be mentioned a de¬ 
scription of the Technical High School at Charlottenburg, 
by Prof. Dalby; on radium, by Mr E Edser; on rapEd- 
cuttUig steel, by Prof. J T, Nicolson; and contributions 
on different aspecta of the technical education problem by 
Sir William Abney, Sir William White and othen. 

A BBCONO edition of vol. il of Dr F. Dannamann’a 
" Grundrisi einer Geschlchte der Naturwlsaenochaften " has 
been published by Mr. W Engelmann, Leipzig (London: 
Wfltiams and Norgate). The volume deals with the da- 


330 


NA TURE 


[February 4, 1904 


velopment of aclentiHc knowledge from the time of Thales 
to the present epoch, and thou|f[h it Is impossible to com¬ 
press the history of science into 490 pages, the author's 
survey of progress is excellently conceived and carried out 
Original texts and illuslrationa are given prominence, so 
that the student who reads the work cannot fail In 
derive inspiration from it For students interested in 
special branches of exact siienm Ostwald's “ Klassiker 
der exakten Wissenschaften '' are available, and fur those 
who require a general view of scientific prugreiis, lonstructed 
in the same spirit, Dr Dannemann's vulume is excellently 
adapted 

Wr have received vol xxii, of the GctigraphictMl Journal. 
which contains the monthly parts from Julj to December, 
1^3 \s usual, the volume is remarkable fur the Urge 
number of its excellent illustration'* «ind for the plentiful 
supply and high character of thu coloured maps Among 
nian\ other v;iluable ('ontrihiiliims the following may be 
menhoiird - the account of the first gear's work of the 
National Antarctic MxpediUon, bv Sir t lenient^ Markham, 
K ( H , !■ R S , the bathimetrii.il survey of the fresh-water 
lochs of Sc'iUland, under the direction of Sir John Murray, 
K C H , h K S , and Mr L Pullar, a M:heme of geography, 
bv Prof W M Davis, terrestrial magnetism in its relation 
to geography, b\ Captain K W Creak, F R S , four years' 
\ictic exploration, ihqfl^itjoa, by Commander R K Peary, 
and the Alaska boundary, by rolunel Sir 1 H lloldich, 
K C M (f , K C' I K 

The additions to the Zoological Society's Gardens during 
the past week include a Vervet Monkey (Ccrco/nthccuf 
lalandii) from South Africa, presented by Mr J Fisher, 
a Green Monkey (Cercopitheciis Laffifric/ius) from West 
Africa, presented by Mr H R Hroad, a Japanese Deer 
(Cetvus sika) from Japan, presented by Mr Leopold 
de Rothschild, a Common Squirrel (Sciuruj vu2ji<ari5), 
British, presented by Captain Locoik, an Allied Hornbill 
{Pem'lopides afiints) from the Philippine Islands, presented 
hy Mrs Johnstone, a Rough-legged Buzzard {Archtbuieo 
lagopus). European, presented by Mr E A Maling, two 
Blue and Yellow Macaws (Ara ararauna) from South 
Anienca, presented by Mr Charles Storey, two Kestrels 
(Tinniinctilijj alaudariuf), British, presented by Mr A H 
Bishop, a Human Gibbon {Hylobates hainanus) from the 
Island of Human, a Varicgatod Spider Monkey (1 Icier 
vanc^atus) from the Upper Ama/ons, a CrcMvned Hawk 
Kaglc (Spizaetiis coronaitis) from Africa, a Blue-rumped 
Parrnkcet (Prc^hcilur haetriuJcmulMr) from Australia, de¬ 
posited, a C'ampbeirs Monkey (Cercu^i/ficciis campbeUt) 
from West Africu, purchased 


OLfR AbTHONOMICAL COJLUMJV 

Pkculmh Forms of Comets' Tails, —At a meeting of 
the National Academy (US A.) held at Chicago on 
November iH. 1903, Prof. E, E. Barnard read a paper deal¬ 
ing with the anomalous uppearnnc-es sometimes observed 
Oil photographs of the tails of comets. Accepting the 
generally adopted theory that the tails are caused by the 
repelling action of the sun’s light on the cximetary particles, 
h^ demonstrated that the broken appearance often observed 
m the tails may be due to the external influence of some 
resisting medium, possibly groups of meteorites which are 
in all probability scatter^ throughout space Thus the 
sudden contortions of the tall of Brooks's comet on and after 
October as, 1693, might be explained by the supposition 
that It encounter^A^warm of ineteorites which caused the 
extraordinary detaiKient of the cloud-like masses seen on 
the photographs obtained between October aa and November 
3 A simifur phenomenon might have been produced 
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had the detached portion of the tall of BorreHy's comet 
(1Q03), after its separation from the nucleus, encountered 
any similar resisting medium Prof Barnard directs atten¬ 
tion to the fact that in the latter case the detached portion 
gave no evidence of accelerated motion of repulsion such 
as would be expected if the repulsion were solely due to tho 
action of the sun’s light 

Several beautiful photographic reproductions of thO 
various comets discussed by Prof Barnard accompany hia 
paper in the January number of Popular Astronomy 

Actimc Quality of Skv-ught —Mr Gavin J. Burns ha» 
recently published the results of Bome experiments made by 
him in order to determine the relative actinic qualities— 
not intensities—of the light received from the star-lil sky 
near the zenith on a clear night, of moonlight, of sunlight, 
tind of the light received from the zenith during the day¬ 
time 

With ordinary, bright light-sources the usual method of 
procedure in determining the ratio of actinu to nun-actinic 
ray *4 (i.e, the actinic quality) m the total radiation is to 
analyse the latter, in detail, spectroscopically, but in. the 
experiments performed by Mr. Burns the total radiations- 
were far too faint for the application of this ineihod He 
therefore divided the spectrum generally into two parts, 
actinic and non-actinic, and in order to obtain com¬ 
parative results used layers of two liquids as screens, 
the lirst a solution of bichromate of potash, which totally 
absorbed the blue, violet, and ultra-violet rays, the 
second a solution of methyl-violet, which absorbed 
the orange, yellow and green. In each experiment a 
layer of known absorptive effect was placed between tho 
photographic plate (Edwards's isochromatic) and the light 
source' The plate was then exposed to the light for a 
known period and developed, ancl then the various results 
were reduifxl to standard conditions and compared From 
the results thu 4 obtained Mr. Burns concludes (hat the- 
nrtinic quality of the light which rpaihes us from the zenith 
sky by night, when the sun is at least 18" below the horizon, 
IS greater than that of moonlight from the moon on the 
meridian, or sunlight when the sun has an altitude noc 
greater than 36^ It is also greater than the average valu9 
for the light of the blue, cloudless sky by day On the 
other hand, the observations give no inforniatiun as to the 
real relative actinic qualities of sunlight and sky-light, for 
observations of both sources at equal altitudes must be made 
to determine this ratio (British Astronomiial Aswriaiion 
Journal, vol xiv., No 2) 

The United Statfs Navai Observatory —'Phe report of 
the United States Naval Observatory for the \cur ending 
June 30, 1903, contains a general review, by the director^ 
Captain C M Chester, U S Navy, of the persorinel, the 
work and the results obtained during that period. 

Among a number of recommendations as to tho future 
work, the director suggests that subsidiary observatories 
should be founded on several of the islands governed bv the 
United Stales in the Pacifit.. Tuluila, Samoa, situated in 
lat 15° S , IS especially mentioned in this respect as being 
generally recognised as an ideal site for an astronomical 
ubservattM'y, and It is suggested that 500 of (he 1507 stara 
adopted at the International Conference of Naval Observ¬ 
atory Directors in 189b should be observed there by an 
assistant from Washington, who, with the assistance of the 
naval otlicers and men already stationed there, could also 
make observations of the magnetic elements obtaining on 
the island 

The director also recommends that one of the ships 
attached to the European Squadron of the USA Navy 
should be deputed to assist a small party of astronomera 
from Washington in observing the total eclipse of the sun 
in Spam in 1905 In support of this recommendation ho 
quotes from the report of Sir Norman Loekyer, on the Indian 
eclipse of 1898, as to the valuable assistance rendered by the 
officers and men of H.M*S Melpomene, at the suggestibh 
and under the direction oi that observer, in making observ¬ 
ations of various eclipse phenomena 

Each of the sectional reports has been written by th* 
officer in charge of the particular section reported on, but 
the results obtained are for too numermis to be given 
detail here. 

1 he time aervlce, which operates iB official time balla dntl 
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daily Lorrects some ^u.ooo private and public clocks, was 
efficiently maintained throughout the year with an average 
error of onlv o 15 second. 


Radian 1 Point of nic 1903 Leonid Shower —During a 
watch extending from i3h to i7h on November 14, 190J, 
cwo observers at the Ladd Observatory, Providence, RhoUp 
Island, counted 44 meteors, of wliiih 30 were Leonid<i 
Eighteen of the latter were plotted on a (hart, and gave a 
radiHRt point situated at RA ^inh im (150° 3^), 
de(.', = +ji° 48' Under similar (.onditums in loui 
(November 14, lah 35111 -lyh 30111 ) qi Leonids were 
charted 1 his ditTerence, not being due lu unfavourable 
meteorologual conditions, indicates .( dmiinutiim in thr 
intensity of the showiT for the e^Kiih observed {Populnr 
ilstronoinv, January) 

UoMr PRISON-Sr AH Pnoroi.n iriis ior Minor Pi inkis, &( 
-Til No 1, vol 11 , of the Pubhmiions of the Astroph)Mtal 
ObservaturA, Knnigstuhl-Mpidelberg, Prof Max VV'olf 
publishes a ratnluguc of the phoiogniphs taken b> Mr 
Dugan during the period i8cji-itk)h 
'Ihc catalogue lontains plates of the regions whuh were 
photographiiJ fur ihe purpose of obtaining (uiiiparison star^ 
for minor planets, (.omets and variable stars, and for oaLh 
plate It gives the date, the objidive used, the region photo¬ 
graphed, the designation of the guiding star, and the length 
of the •■Nposurp given 
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NALTICAL EDVCAIION /N ]AV\N 


A COPY of the prospectus of the Nautiral College .11 | 
“ lokio hds been received from the director of ihe 
college, together with some particulars as to the position 
of the mercantile marine in Japan So iiiiuh altenliun is 
being directed 10 that couniry at the pre'^ent rime that the 
following farts are of interest in showing the provision 
made for the scientihi. training of officers and men. ITefnre 
entering into the details of nautical education in Japan, a 
glance at a statement of the increase of tonnage and numbrn' 
of seamen up to the end of 1902 is instructive 
^ In the year 1897 the total tonnage of the vessels in Japan 
did not exceed 400,000 tons, including both steamers and 
sailing ships, but with the expansion of national industry 
the number and tonnage of the vessels rapidly increased, 
and by the end of 1903 the tonnage amounted to 934,1)01 
tana, out of whKh 605,132 tons relate to steamers and 
339,639 tons to sailing ships 

At present, of the skilled officers—mules and engineers 
—of certified ability handling these ships, 1901 are Japanese 
and 3^1 are foreigners As such is the case, the necessity 
of training good seamen is urgently felt, and the Japanese 
Government is paying much attention to nautical education 
In Japan the only organised establishment for training 
higher seamen is toe Nautical College at Tokio. It is 
attached to the Department of Comaiuntcations, and the 
Institution was first founded In 1675 by the Mitsubishi 
Company, but it was transferred to the Japanese Mail Ship 
Company. In 1685 the school was transferred to and re¬ 
organised by the Government, and has grown since up to 
the condition of the present Nautiral College 
The college educates youths destined to become officers 
of the mercantile marine, that is. It instructs them in theory 
and practice of matters pertaining to the higher seaman’s 
profcmlon. The course ^ study is divided into two departs 
menti, namely, the department of navigation and that of 
en^neering, 

The cadets of both departments ore 6nliBted in the ndVy 
during their allege life and even after their graduation, 
and ai they are to be appointed as naval officers they have 
to obaerve the general lows of the navy> 

Thp claiiee and curriculum of the navigation depart¬ 
ment are as follows :— 
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Cl^ jounnery 


Apprenticeship in far sea¬ 
going vesseU 


In this department, navigation, theoretical and practiial 
seamanship, n'lutical surveying, m.irme meteorology, law 
and shipbuilding are regarded as principal studies and the 
others as nuxiliaries 

On entering, the cadets are placed in the sixth class, and 
are pruniuled to a higher class every half year, they are 
in«iCrticted in the college class rooms until they advance tn 
the hr‘*t class, when ihey arc taken to the gunnery school 
at Yokosuka to be instructed in gunnery for about six 
months Then they are to serve their teims of apprentice¬ 
ship on board several vessels for two and a half years, 
thus taking five and a half years to complete their 
education 

In the department of engineering, the (lasses and curn- 

Steam boiler. 

Shop practice 
Physics. 

Mathematics. 

J Modern Japanese and 

\ Chinese languages. 

Steam boiler. 

Shop practice. 

Phyilci 
Mathematics 

f Modem Tapaneie and 

( Chinese languages 

Drawing 
Mechanics. 

Foreign language. 

Steam boiler. 

lit /Apprentloeriiip in engineering practice and In the 
ClaaSh \ management of r^ieam engine. 

In the engineering department, steam engine, steam 
buder, electritity, drawing and <hop practice are regarded 
as principal studies and the Others as auxiliaries. 

On entering the department each and every cadet Is first 
placed In the fifth class, and he can rise to a higher class 
at the end of every six months He is inatnicted In the 
class rooms, as the case with the cadfet of the navigation 
department. When he advances to the first claad he Is 
plaoed In some factory or yard to receive practical training 
lor two yean, and Is then token on boa^ several vesselB 
tn serve his term of apprenticeship In englooerlng for a 
year, thus^aklng five ^ears to finish his rourga 
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culum are as follows — 
/Steam engine 
d Drawing. 
Mechanics 
Chemistry. 
Foreign language 
^Military drill 

/'Steam engine 
Drawing. 

Mech antes 
Chemistry. 
Foreign language. 
^Military drill. 

Electricity. 

Shop practice, 
Maitiemaiics. 
Mililary drill. 
Steam enflinc. 
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It IS a ^reat Incentive for the students that the college 
Bends abroad those graduates who are of pronubing ability 
and of good character for the completion of their eduiation 

Any boy above fifteen and below iwenty-one years of age 
IS admitted to the college after passing the entrance ex¬ 
aminations The graduates of the Government public or 
pnvaie middle sthouls, which are acknowledged by I he 
Minister of Education to be on equal fooling with the 
public middle schools, are admitted to Lhe college without 
entrance examination on their scholarship, provided they 
receive satisfactory reports as to ability and character 
from the respective sihools where they have graduated. 

The cadets are of two kinds, those who are supported by 
Joans from the Government or from some mercantile corpor¬ 
ations, and those paying their own expenses Such students 
of go^ character and ability us are deemed by the college 
authorities to be worthv examples to follow are treated as 
honornri students, and the\ are freed from then expenses. 

The teaching and adminislrative stalls of the college com¬ 
prise si\ly-six members, and the total number of cadets 
undergoing inslruction at the college, m workshops, and 
on board chips is 515 

To practise the cadets in making knots, seigmgs, splices, 
hitches, bends, bending and unbending, making and taking 
in sails, sending up and down yards and spars, a train¬ 
ing ship named the .Ifeiyi \faru is moored in the basin 
belonging to the college, where the cadets are drilled after 
iheir morning class lessons arc over. They are also drilled 
in bcMting, sailing and steering The Meip Marn was built 
at Glasgow, being of 10)730 tons gross and 4S7 4h net 
Inns, length 342 feet, breadth 3935 feet, depth 2150 feet 
The college owns another sailing vessel nain^ the Kotonoo 
Afarti, as a training ship This was built in l^ondon, 
being §3533 tons gross and 77^62 net tons; length 16185 
feet, breadth 17 65 feet. 1 he ship is employed in coasting 
the neighboring seas 

A large sailing vessel named the Tatsei Maru, of more 
than 3000 tons, is now in course of building ''t lhe 
Kawasaki Duck in Kobe, and when finished it will he used 
as a training «hip in navigoting not only to the different 
ports in Japan, but also to those of Europe, America, 
Australia, &c 

Becidea the Gov(‘rnment Nautical College, the Nippon 
Kuiin Ekisaikwai (Japan Sailois' Home) is to some extent 
contributing toward the training of higher seamen. The 
association has branch offices at Tokio, Kobe, and 
Nagasaki, where a number of ordinary seamen of some 
experience are instructed in order to prepare themselves for 
the exuminalions to obtain the higher seamen's licenses 

Othei public institutions for training higher seamen are 
thtf nautical schools at Hakodate, Hokkaido, Oshima, 
Yamaguchiken, Ochigorl, Ehimeken ; Mitoyogdri, Kaga- 
waken, Toba, Miyeken, Sogagorl, Saga, Toyoda, Hiro- 
shimaken In these institutions navigation and engineer¬ 
ing ixxirses are offered The institutions are open to boys 
wh^o have finiidied their four years’ course at high elemen¬ 
tary schools, and to those who are regarded upon examin¬ 
ation as of equal ability The course is about six and a 
half years, the lesaons being as follows — 


NavigBUon 

Department. 


/'Moral code Reading 

Composiiion, Mathematics 

PhyilcB. Chemistry. 

Geopaphy Fomgn language. 

Drawing. Gymnastics. 

Elements of surgery. 

General principles of seamanship, navigation, 
marine meteorology and Aipbailding. 
Frindplei of oiercantlle marine buiineu. 


f Mechanics. Applied Mechanics. 

General principles of eleetrlcity. 
Department, 'j General prfnclplea of shipbuilding. 

vFiinciplei of mercantile marine business. 


The graduates of the institution mentioned are required 
to take lhe examination for higher seamen, and when they 
suocessfiilly pass it they are made deck-offleers pr engineers, 
bur the gmuates of the Nautical College are gginted wa- 
nien’i rertlficatea without exam1hBt1c|p. 
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THE S 4 NDING-IJP OF TIDAL HARBOURS. 


. T the meeting of the Institution of Civil Engineers on 
January 26 Mr A E Carey read a paper on " The 
Sanding-up of Tidal Harbours." 

The object of the paper was to indicate the effects of 
sanding-up in harbours situated (1) where no river de¬ 
bouches, and (2) at the mouths of rivers or esiujncH Of 
the three channels to the Port of Ostend one is now 
abandoned, and the other two are kept clear b> the annual 
dredging of 950,000 cubic metres 5 imilarl> Lhe Pori of 
Boulogne requires the annual dredging of 535,000 cubic 
metres Mr Carey considers that dredging is the only 
satisfactory expedient for conserving working depths at the 
mouths of sand-threatened harbours. Littlehampton is an 
instance of a permanent harbour at a river-mouth, but the 
entrance is almost dry at low water The obliteration of 
Ceari^ Harbour, Brazil, a work which occupied ten )ear» 
and cost more than 400,000! , provides an iiislunce of the 
extinction of a harbor by band From a study of the 
various stages m the construction of the harbour of Madras, 
it appears that the changes in the contour of the coast 
which resultcxl from the first two years' working included a 
progressive shoaling of the entire area of the harbour up 
to the original yj-fathoni line In the opinion of the mixed 
commission apjHiinted by the Indian Go\n'nment in 1883, 
unless the opening of the harbour as designed were closed, 
and a new opening to the north-east substituted, the harbour 
would prove valueless as u shelter for shipping 

Referring to the harbours of Denmark, Mr Carey said 
that on the west coast the only harbour is that of Esbjerg, 
and, with this exception, fishing-boats have no shelter 
except the mouth of the Limfjord At Hirt&hals a Govern¬ 
ment harbour was projected at a cost of 550,000! , and the 
works were started in 1879 The work is now sanded-up 
and abandoned, except that the pier has siiKe been pro¬ 
longed The utilisation of the Kingkjobingfjoril waft 
adv<M:atedj and plans were submitted of an isolated harbour 
connected by viaducts with the shore at Sandnsueshage, a 
favourable spot owing to the dqith of water there, and the 
protection of an outlying reef The Danish Government 
has now determined on the construction of a small harbour 
at Skagen, and of two isolated moles, respectivefy at 
Hanstholm and Vorupor In view of the precarious nature 
of tidal harbour work, a departure from established practice 
is called for Harbours of refuge have a limired range of 
utility, unless in laod-locked positions. In a number of 
instances it would be practicable by means of piled struc¬ 
tures to create shipping facilities which would meet reason¬ 
able requirements, and come within the resogrees of local 
authorities, also avoiding the permanent expense of dredg¬ 
ing Such structures would, however, have to be carefully 
designed, espcciallv in relation to their height, cranage, 
and the moorings for vessels frequenting them 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford. —The following appointments of examiners for 
1904 and 1905 Jiave been approved —in the final honour 
scIkmI of chemistry, Mr. Herbert B Baker, in the pre¬ 
liminary examination m physics, Mr Robert E. B^nes, 11k 
chemistry, Mr George B. Croushaw, in botanv, Mr^ A. Cj 
Seward, F.R.S 

It has been resolved In convocation to confer the degree 
of D.C.L , Imnoris causa, upon Mr. Henry Wilde, F.R.S-, 
and of M A., honoris causa, upon Mr. J. J. Manley, curator 
of the Daubeny Laboratory, Magdalen Collegei 
A sum of 12CK1J. has been offerH to the university by Mr. 
Philip Francis WsClker for the purpose of founding a student¬ 
ship for original research In pathology. The atudentsh^ 
wUI not be confined lo members of the University of Oxford. 
Elections to it are to be mode by a board consiiling of the 
Vice-Chancellor, the regmi profeasor of m^lcine, the 
Waynflete professor of physiology, the presMeAt of kfae 
Rpyal C^lege of Physlclaiis, and Mr. Philip F. Walked. ' 
It hi not to be awarded by the result of o ooi^petltti^ 
eumlnatloA. Thf etodentablp is to ^ tefiafale for thred" 
years, and of the annual value of apol ' 

In order to avoid the overlapping of practical work \n 
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chvmistry done in the various college laboratories and in ^ 
th« muiaim, a scheme is being tried this term In which ' 
each laboratory specialises In a particular subject, and men 
migrate to the courses they wish to attend instead of re¬ 
maining in the laboratory to which they are normally 
attached Preliminary work is taken at the museum by 
Mr^ Fisher, Mr. Walden, and Mr Lambert, quantitative 
analysis by Dr Watts at the museum and Mr Manley at 
Magdalen, organic chemistry by Mr Marsh and Mr. 
Sldgwick at the museum, physical chemistry by Mr> Nagel 
and Mr. Hartley at Balllol, inorganic chemistry by Mr. 
Baker at Christchurch 

On February 9 resolutions will be submitted to congrega¬ 
tion for the purpose of making Creek an optional subject in 
Kesponsions for candidates Intending to read for the honour 
school of mathematics or natural science It is proposed 
that candidates should olTer as a substitute for Greek (n) a 
mathematical subject or a scientific subject, both of which 
are to be determined by the board of natural science, and 
(b) a modern language, viz either French or German 

CaMBRinGB —His Majesty the King has graciously 
announced his intention of visiting the university on 
Tuesday, March 1, on the occasion of the opening of the 
new buildings for the law school and Squire Law Library, 
tho medical school, the Sedgwick Memorial Museum, and 
the botanical laboratory 

Dr H K Anderson has been appointed university lecturer 
in physiology in the place of Prof Langley. 

The regulations for an examination and diploma in 
tropical mi^ieine and hygiene were approved by the senate 
on January 28 


At Bedford College for Women on Thursday, March i^, 
Dr. J Lawrence will give a lecture on Pioneers in 
Philology " 

I 

Thb Finance Committee of the Liverpool Corporation has 
decided to recommend the council to make the municipal 
grant of io,oooZ to the university only on certain con¬ 
ditions, which include inspection and report on the educa¬ 
tional methods of the university, an annual report by the 
university to the council, and the devotion of at least loool 
of the grant to Liverpool scholarships, including the 
assistance of undergraduates and post-graduates 

Thb first conference in connection with the School Nature 
Study Union was held on January 30 at the Passmore 
Edwards Settlement, Tavistock Place, London, under the 
presidency of Dr Heath, director of special inquiries and 
reports at the Board of Education Papers were read by 
Mr, C B Gutteridge, of Alleyn's School, Dulwich, on 
nature-study in secondarjr schools and how its claims may 
be advanced, and by Miss Johnson, on nature-study In a 
village elementary school. 


In connoLtion with the generous gift recently made to 
the University of London by Mr Martin White for the 
encouragement of the study of sociology, a course of eight 
lectures on " Cities and their Culture-Resourcps " will be 
delivered this term by Prof Patrick Geddes, commencing 
to-day, Fobruar> 4 Dr. E A Westermarrk, lecturer 
on sociology at the University of Helsingfors, will com¬ 
mence a course of seven lectures on " Early Custom and 
Morals " on Tuesday, February 9 Both courses will be 
delivered at the London School ol Economics and Political 
Science At Prof. Geddes's lecture to-day Sir Arthur 
RQckcr will preside, and will make a general statement with 
regard to the scope of the Martin White benefaLtion for the 
study of sociology 

There is a steady and growing demand In the State of 
niinoiB for high s^ool teachers who have had a liberal 
college training together with a thorough preparation in 
the special branches which they are to teach The demand 
upon the University of Illinois for high school teachers of 
science has for several years so far outrun the actual supply 
that places might commonly be found (or two or three times 
the number of competent graduates available The uni¬ 
versity has published a circular of information concerning 
the courses and facilities offered by it to science teachers, 
80 that students and mstruilors may be generally advised 
of the fads, and a larger number of capable students may 
be led to prepare themselves for high school science work 
The circular points out that the preparation of a teacher 
for high school science teaching must consist in part of 
study of the sciences he intends to teach, in pari of the more 
general study necessary to his liberal education, and in part 
uf the pedagogical studies and experience essential to his 
immediate success as a teacher 

On Frida> last, Prof Howard Marsh gave an inaugural 
address as professor of surgery in the University of Cam¬ 
bridge In the course of his remarks he said that the 
changes which had taken place in surgery In recent years 
were as great as those which had revolutionised so many 
other departments of human energy. The new starting 
point consisted in the discovery by Pasteur that many dis¬ 
eases in the vegetable and animal kingdoms were due to 
the action of minute organisms or bacteria The next step 
was the application of Pasteur's dlsiovery to surgery by 
Lister, who commenced the investigations into the use of 
substances by which these harmful bacteria might be ex¬ 
cluded or destroyed The thirty years that had since 
elapsed had been years of revelation and advance In every 
direction While the fundamental principle was the same, 
methods of procedure had undergone rapid development 
It had been gradually disclosed to us that there was no 
organ anywhere in the body which was not amenable to 
operation, no part which was bo constituted or endowed that 
it could not, under the aseptic method, be treated by surgical 
Interference. 


A large part of the National Library at Turin was de¬ 
stroyed by fire on January »6. The library was housed in 
the buildings of the University of Turin, and was under 
the control of the university authorities. It contained 
350,000 printed books, of which 100,000 have been lost, 
amounting in value to half a mUlion francs. The globe 
constructed by the monk Basso in 1570 has been destroyed. 
The very choice ooLlectlona of fifteenth century rnsnuBcrlpts 
from the Abhey of Bobblo were rescued, and altogether 
about 1000 manuscripts out of 400a have been saved in a 
more or less damag^ condition. The university has been 
cloaed, at eeme of tlie halls give signs of collapsing. 


Wb learirfroin Seienee that Syracuse ^l^lvertity has re¬ 
ceived 30,000! from the estate of the lata James J. Beldeai 
lOiOool. goes Co the Medical College and ao,ooo!. to lae 
College of Liberal Arts. Syracuse Unlversltv also receives 
tbs residue ^ the estate of the late John Lyman. The 
value of the caUte Is not stated, but special bequests to 
chnviUble Institutions were made by Mr- Lymao amount¬ 
ing tn more than 30,000!. Tha Catholic Unlvetslty of 
, America has received 1 o,oool. from the Knights of 
OeluinlMSr and Princeton University has received a 

the lata Louie C. VamiKefn, of Phil«lelwa» 
UhlVarsIly has racelved from Mr. Camwd 
dawbl.^'lipr $ fibrary- 
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The annual general meeting of the Association of 
Technical Institutions was held on January 29 Sir John 
Gorst was elected president for the ensuing year, and In 
the course of his presidential address he remarked ihat the 
great object of most schools seems to be to make the 
children still and quiet and orderly Instead of having than 
thirsting for knowledge and eager In its pursuit. The 
questioning which la natural to children is abolished In 
favour of a system of answering questions put to them, and 
in these questions anything like originality or eagerness Is 
at once repressed In the Interests of discipline. After a 
certain time the Individuality of a restless, eager, curious 
child It entirely crushed out, and a stolid, quiet, orderiv, 
stupid class fs obtained. The object of all teaching ought 
to be the development of the general powers of the body 
and mind of the scholar and not Its qiedflc and definite 
preparation for some particular profession That comes 
whan It la time to ipeclallee The spirit of technical In- 
stnictloii—the teaching of the etudant to do somethihg and 
CO acquire knowledge for the purpose of being able to do 
eomethlng^-^fht to pervade the whole of our education 
fcote childhood to ipanhood. At the onnual dinner of the 
InstUuthm, the chairman, Sir J, Wolfe Barry, referred with 
BRtlafattlhn to the fact that the Royal Society had reeendy 
addnessd a comDiunication fb the univenlUes directing 
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their Attention to the urgent nceesMty for home reconsiUer- 
■ition of the rcquiremenrtj of the universities from secundarv 
schools The Ko\ul Society retognihed, Ah of course it 
must recognisp, the great iinporianLe of the humanities, but 1 
It felt that there was something wanting m the < nreer | 
which was insisted upon, espetiallv at the older uni\ersitirs 
This induced headnunters of setonddry schools to select I heir 
lUost promising pupiN entirely with u view to scholarships 
in classic j1 literature, and to insist upon all the bovs in a 
school spending a great deal iif their Imip in studies for 
which, no doubt, many of them were filled, but not all 
The Kuyal Societx had done a real service lc> the country by 
direc'ting attention to this subject 

1 HR .innuul meeting of the court of governors of the 
I niversity of Birmingham was held on January 2H, when 
the Chancellor, Mr Chamberlain, presided. During the 
course of a speech on the motion for the adoption of the 
annual re|KiTl, Mr Chnmberlain referred to the question 
of (lovernment aid for university education He said, " 1 
should be very sorrv to see, in any application which ma) 
now or hereafter be made—either lo public bodies or to the 
(■overnment—any idea that that was to dispense individuals 
from their persiinnl duty in the matter I think iin- 
doubledl) that the (government might make a more liberal 
response to what individuals have in so many cases done, 
.ind nowhere more conspicuously than in Birmingham 
When we are dealing with such modern universities as 
Manchester, Livrr|x>ol, and Birmingham, I think it is 
creditable to [he inhabitants of the districts in which they 
are placed that they should have met so readily the calls 
upon them, and ] think they are almost entitled lo demand 
from the (lOvcrnment a corresponding contribution But 1 
should invself deprecate any attempt lo throw the whole 
charge upon the Government, and thereby 10 lose all that 
we gam by the local patriotism which is evoked, the liual 
self-deninl, iind the eainest interest which follows upon it 
\Ve shall ask ihq Governmenl, in view of the very great 
development of this instilulion, for a larger grant, .mil we 
shall be supported by other institutions m the same posi¬ 
tion " Ue have on many occasions |K)inted out in these 
columns that generous Ireaiment on the part of the State 
for university education, so far from diminishing private 
endowments and muniHience, causes a marked increase of 
enthusiasm and generosity among the wealthy merchants 
and manufacturers It is a mistaken policy, in a matler of 
such importance as the provision of facilities for higher 
education, to u^e that Government assistance should only 
follow private efforts in the ^nme direction, and if our states¬ 
men aclojvi the working policy outlined by the Chancellor 
of the University of Birmingham, this country will have to 
wall a long tunc for a complete and satisfactory university 
sjKtem Let the Government set the example and publicly 
recognise in a subslantiul manner its sense of the value of 
higher education, and private enterpnee and endeavour will 
soon be aroused in a corresponding degree 


SOCIETIES AND ACADEMIES. 

London. 

Royal Boefety, January ar.~**On the Siruclure of the 
Palsozolc Seed, Lagenosioma Lomaxi, with a Statement 
of the Evidence upon which it is Referred to Ljginoden- 
dron " By Prof F W. Ollvor and Dr. D H. Bootti 
F K $ Received December 15, 1903 

The present communication deals with the structure of 
Lagenosioma Lomoxi^ a fossil seed from the lower CmI- 
maasures, and with the evidence upon which the authors 
refer It to the well-known Carboniferous plant, Lyglno- 
dendrOn. 

It Is found that this species of Lagenostoma, especially 
In Its young form, was enclosed in a husk or cupule, borne 
on a short pedicel 

The seed, which is of cyclodean character, la fully de¬ 
scribed, and Jtff relatioo to ocher ISqsbII and recent seeds 
discussed 

The cumile eneloslng the eeed was borne terminally on a 
psdicfl) It formed a continuous, ribbed cup below, and 
dflvklM above into a number of tobes of eegments. 
EaleroaDf, l»th pedicel and cupula won studded with 
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numerouH prominent multuellular glands of rapiiate form. 
Ihp anatoinv indicates that ihe whole organ was of a foliar 
nature 

I A tomparison with Ihe vegetative organs of ! ygino^ 

I dendron OUlhamtum, with whirh the seeds are intimately 
assotured, demonstrates .i tompleie agreement in the struc-- 
ture of the glands and in the nnaiomy of the vascular 
sysrem Where vegcl.itive and reproductive org me, pre¬ 
senting idenMiul slrurtural fralun**, not known to occur in 
other pl.ints, are thus found m ilose and Lonstant associ¬ 
ation, the inference that the one belonged to the other 
appears irresistible 

As regards the jKisitiun of the seed on the plant, twO' 
possibilities are discussed, the cupule, with us pedicel, 
may either represent an entire sporophyll or a modified 
pinnule of a compound leaf lulher view is tenable, but 
various comparative conslder.ilions lend a somewhat greater 
piob.ihility to the second alternative 

In the ixintluding seition of the paper, Ihe svstematic 
position of Lyginodendron is discuss^. On the whole of 
the evidence, the position of the genus as a member of a 
group of planlb transaional between filicales and gymno- 
sperms appears to be definitely established. While many 
rdirinean iharacters are retain^, the plant, in the organ¬ 
isation of Its seed, had fully attained the level of a PaLA.‘Ozo[c 
gjmnosperm There are many indications that other 
genera, now grouped under lycadofilices, had likewise be¬ 
come seed-bearing planife* It is proposed to found a distinct 
(lass, under the name Ptcridosperms, to embrace those 
PaUeozoic plants with the habit, and much of the internaf 
organisation of ferns, which were reproduced by means of 
seeds At present the families Lyginodendrex and 
Medullosea' may be placed, with little risk of error, in the- 
new class PteridospermiL' 

January 28—"The Morphology of the Retrocalrarme 
Region of the (rorle\ Orebn " Bv li Klhot Imltlii. 
M A , M D , Fellow of St John's Uollege, Cambridge, 
Professor of Anatomy, Egyptian Government School of 
Medicine, Cairo Communuated by Prof A Matalister* 
K R S 

Chemical Society, January 20 —Dr W. A Tilden^ 
F* R S , president, in the chair ^ft was announced that 
the Rev 1 J Prout had presented to the society a photo¬ 
graph of a portrait by Hayes of Dr William Prout, F R S , 
the originator of Prout’s hypothesis—^'Ihe following papers 
were read —The chemical reactions of nickel carbonyl, 
parts 1 and 11 J DttuvBr and H O Jonsa. It is shown 
that niikel carbonyl is completely decomposed by the 
halogens, cyanogen ancP sulphur, carbon monoxide, and the 
corresponding nickel compounds being produced With 
aromatic hydrov'arbons of the benzene senes, in presence of 
aluminium chloride, the carbonyl compound condenses to 
form aldehydes and anthracene derivatives, with naphtha¬ 
lene a complex hydrocarbon is produced,—Optically active 
asymmetric nitrogen compounds, d- and f-phenylbenzyl- 
methylethylammonium salts H O Jonoa.—A micro¬ 
scopic method of determining moleculnr W'elghts * G. 
BarRor. The author has improved his method of deter¬ 
mining nnolecular weights by observing the relative changes 
in size of a series of afternate drops of two solutions enclosed 
in capillary tubes, so that the experimental error has been 
reduced to within 5-10 per cent —Studies In the acridloo 
series, part 1. J. J Foa and J* T. HnwIH.—orfho-Nttro- 
bcnzoylacetic acid. E R HnncHism and W 11 Pnritliii 
jun — The car- and frans-modiffcations of oay-trlmethyl- 

f lutaconlc acid . W\ H Fnrkinp Jun , and A. E. Bmlthi— 
he influence of substitution on the rate of oxidation of 
the side chain, part 1 , oxidation of the mono- and dU 
chlorotoluenes ‘ J, B Oohnn and J. Mlllnr-—^The Inter¬ 
dependence of physical and chemical criteria in the anaJyafa 
of butter fat T. f, Thnrpn. Inveetlgation of the butter 
produced in the United Ringdoni has shown that the 
chemical nature pf this fat Is dependent on dlmatlc' fn-' 
fluences, the nature of the fodder, the breed of the eow; 
the period of lactation, and the hHoeyacraav of tfw 
individual cow. Tables -of the chemical conatanU qf the 
buttera examined Illustrating this are givenslm^ 
thermostat for uae in connection with the refrectepriirteht 
examination of olts and fats: T. E. T h orpoi The omb^ 
denaatkm of (urturaMehyde with eDdhim succliwte i A, W. 
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Tlth«rl«y and J. K tpcnoar. —The action of heat on 
if-hydrbxyi'arbox>lir acids Jl R L« ftu^ur- A descrip¬ 
tion of the aldehyde produced by heolinf? a-h>tlroa^earii 
aud.— riie fuswn of ifo-plkicarpine with causric potash 
H. A D «low«tt» It Is shown that the And produced in 
this reaction is n-bufvric acid, .ind not the iso acid as wus 
formerly supposed—Organic deri\atives of silicon V S 
Nlppln's- A description of the produiis obtained b> the 
interaction of magnesium alicyl haloids with «iiliion and 
alkyl silicon lhk>t'|de^—Densativrs of highly suhstiluied 
anilines K. D. OhPttaimy and J M Wadmoro. 


PhyalcaL Society, Tanunry ai.^Dr, R T Glazebrook, 
F R S , president, m the chair —Notes on non-homocentra 
pencils, and the shadows produced by them (1) An 
elementary treatment of the sitandard astigmatic pencil 
W Sonnott. It is shown that several of the properties 
of the standard astigmatic pencil, and the variations in ihe 
form of its cross section, can be simply deduced from a lon- 
Sideratlon of the projections of its rays upon two planr**, 
each of which is at right angles to one of the two foial lines 
The projections of the rays are In each lase concurrent The 
shadow of a straight wire at right angles to the axis h also 
dealt with, and it is shown that the rays Iniercepled bv the 
wire are one set of generatorn of a hyperbolic paraboloid 
The section of this surface by any other plane is a hyperbola 
or a parabola. The rays are seen to be all parallel to a 
plane through the axis If the object wire not at right 
angles to the axis the diadnw surface is a hyperboloid of 
one sheet 'I he section b> an> plane is, in general, a h>per- 
bola, which is rectangular when the plane is at right angles 
to the axis and reduces to two straight lines when the plane 
passes through either of the focal lines The asymptotes 
of the rectangular hyperbolas he in two planes which 
pass respectively through Ihe two focuL lines Ihe author 
showed string models of the various pencils and shadow 
surfaces and of pencils produced b> lenses or mirrors 
The paper roniludes with a simple method for obtaining, by 
the method of sugittx, the p^itions of the approximate 
lines produced in a small pencil refracted obliquely through 
R lens —Some new cases of inlerfcrenie and diffraction 
Prof R W. Wood. In this paper Prof Wood discusses 
certain types of the interference of light which have been 
known for many years, as well ns some cases which he 
thinks are quite new. The colours of mixed plates and the 
phenomena of Interference in transparent films deposited on 
metallic reflectors are the coses chiefly considered 'ihe 
facts which have been brought out may be summed up as 
follows The colours of mixed plates are due to diffrarlion, 
and should not be classed with interferences in their Alms 
The explanation originally given by Young, and the treat¬ 
ment given by Verdet and others, are unsatisfactory, and 
do not Indicate what becomes of the energy In the cases 
of Alms deposited on perfectly reflecting surfaces, which, 
according to the elementary theory, should exhibit no inler- 
ference colours, we may, under certain conditions, have 
colours for more brilliant and quite as saturated as any 
^own by the soap bubble In other cases, where at Arst 
light no interference appears to have taken place, we may, 
by employing polarised monochromatic light, obtain fringes 
of a very curious nature, which are the result of the inter¬ 
ference between the elliptical vibration coming from Ihe 
metal surface and the plane-polarised vibration reflected 
from the surface of the transparent ftim.—On the photo- 
j^aphlc action of rkdium rays; S thlnffior. It is well 
known that a photographic plate by exposure 10 radium 
rays Is affectea In such a way that the plate develops 
similarly to Its development after exposure to light T^e 
naperlments described In the paper are^ attempt to answer 
Che question: Are the actions the some ? So far as ca^>be 
seen, the Anal results of the actions and developments are 
the same, and the experiments appear to Indicate that only 
■light dlflerencea occur In the early stoges, 


Entomological Society^ Jaauarv ao.~Tbe 70th annuel 
meeting. Prof. E. B Poulton, F.R.S., president, In the 
was Announced that the following had been 
sliaM cAeers for the aeaslon ipof-jPresident, Prof. 

B. Poulton, K.R.S.; treaMror, Mr Rohert 
F.R.S, i secretaries, Mr. flerbeit Cose nS 
ltowleiid-Brown.~The PTMlStonC dellvof^ en 
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addrdsB un the subject of What is a Species? " What w 
there to fill the vacancy left b> the disappearunLc of the 
Linneun conception, founded on <ipeciRl creation "? Id 
many respects it would be advantageous to abandon the 
word, or to usf^ it solely viiLh its original logical meaning 
of kind," nr, as zoologists «uu1d say, “ form." Thia 
view was, however, regarded .is ii “ counsel of perfection," 
impossible of altainmenL, and the attempt was inado to 
show that the lunception of a naturally and freely inter¬ 
breeding (or syngamic) lommunity lies behind the usual 
deRnitinns, ana that the barrier between species is >not 
sterility, but simply cessation of interbreeding or asyngamy. 

Pasis 

Academy of Sclencea, Janaary 1 $ — M Mascart in the 
f hair--On certain doubly periodic BolutionB of some partial 
difTorential equations limile Pleard. -On the light emitted 
spontaneously by certain salts of uranium Henri 
Bocquerol. Some salts of uranium emit light continuously 
and with an intensity which is greater than would be ex¬ 
pected from their nidin-activity The eiTei.ts are best shown 
by the double <4ulphate of uranyl and potassium, and there 
IS a relation between the luminosity and the phosphor- 
esience, since different preparations of this double salt un¬ 
equally phosphorescent to light are also unequally luniinoua 
in the dark The effects observed are so small that it is 
necessary for the observer to be in the dark for some time 
before attempting an experiment. Crystals of the double 
sulphate exposed to the intense radiation of an electnc arc 
or of a radium salt, and then examined some seconds later 
in the dark, were no more luminous than specimens of the 
same salt which had been kept continuously in the dark. 
Ihe light was too feeble to permit of the examination of 
the spectrum--Some new observations on Piroplasma 
Do no van I A LDvorM and M Moanll. This parasite, 
first found by Dr Donovan in cases of a fever common near 
Madras, would also appear to be the cause of a disease 
known us A'afa-zlsar, or the black fever of Ihe valley of 
lirahniapootra -M Calmette was nominated a corre- 
spondant for the seition of medicine and surgery in the place 
of Laveran, elected a member in the same section —^The 
examination of the gases given off or occluded by radium 
bromide MM. Dowar and Curio. A specimen of pure 
radium bromide was placed in a vacuum In connection with 
a manometer, gas was found to be evolved at the rate of 
about ICC per month, which on spectroscopic examination 
proved ro be hydrogen, most probably produced by the 
action of the radium compound upon a small quantity of 
water present The same specimen, placed in a quartz tuba, 
was heated to redness, any gases given off being removed 
by the menrury pump These gases were drawn through 
tubes cooled down to the temperature of liquid air The 
gas which passed through the tube cooled in liquid air 
was radio-active and strongly luminous, spectroscopic, ex¬ 
amination of the light emitted showing the three principal 
bands of nitrogen The qliariz lube containing the radium 
bromida was then sealed off with the oxyhydrogen blow¬ 
pipe, Twenty days later M Deslandres found that the tube 
gave the complete spectrum of helium, and no other rays 
could be detected—On an. electrical law of the elntrical 
transportation of dlstolveil sain. A. Poneot. From the 
experimental results of M Chassy, laws are deduced which 
are in opposition to the hypotheses on which M, Kohlrausch 
has rolM in deducing the molecular conductivity of scdti- 
ttons from the migration numbers —On certain phenomena 
arising from physiological sources capable of being irarts- 
mltted along wires formed of different substances ' Augustin 
OhatrpMtlar. The physiological radiations, probably 
identical with the vHrays, can be Iranamltted through a 
metallic wire as well as through the air. This allowa of 
a much more precise study or these rays from a phyelo- 
iogical point of view, one great advantage of the method 
bring that the observer may be placed so far from the 
sensitive screen as to reduce to a minimum muscular or 
ihentAl effpcti foreign to the experiment.—The emiarion of 
fhe Blondlot rays during the aclion of solublB fermeofa 1 
M. Mimbortr The n-rays ore produced during tnq ncHoa 
qi fermento, the effect being particularly marfahd^ for the 
dlgemlve ferments of albumenoid materials.— Oir the flim- 
^hlorldesi the fluobromfdes and the fluolodtdpilil tho'metala 
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of thfi alkaline earths Ed. DsfMQBi Detalli are 
of the preparation and propertlea of the barium fluohalogea;^ 
oompounda of the type BaP.: DaQ|.—Some colour re- 
actiona of molvbdic acid' M. Emm. Poaal^BMOti The 
author has rediscovered the colour reaction .between tannin 
and molybdates which forms the balsli of AleiLander'a 
method for the determination of lead volumetrically as 
molybdate—The electrolysis of chloric acid and chlorates 
Andrd Broehoti A discussion of Che causes of Che 
anomalous results obtained by the eleGtrolysis of chlorates 
with a copper anode —On the presence of formaldehyde in 
atmospheric air: H Hanrlat. The author has shown in 
previous papers that there exists in the atmosphere a 
gaseous substance, which is not formic acid, possessed of 
energetic reducing properties, capable of reducing Fehling's 
solution and decolorising Iodide of starch solution. By an 
examination of rain water, proof is now afforded that this 
reducing substance is formaldehyde, and it appears lo be 
present in proportions between one and five parts per 
100,000 of air weight—On trichlonsopropyl alcohol 

Louis Honry. I his substance is readily obtained by 
Grignard'a reaction from cbloral and methyl magnesium 
Iodide —On the condensation of acetylenic esters with 
alcohols Charles Mourou.—On the a-substituted jB-methyl- 
adipic acids Marrel DoefontBlnoe.—On some derivatives 
of tetramethyldiaminophenyloxanthranol MM. Ouyot and 
Btcehllng.—On the formation and saccharification of retro¬ 
graded starch L, Maquonno.—On the distribution of 
potash in arable earth ] Dumonti—On a new organism 
iPalmaiosphaefa polycirfi), the parasite of an annelid 
(Polycifrus haemaiodes) . Maurice Oaullory and F^lix 
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EARLY CIVlLISATlOtf IS HABYLOlflA. 

The First of Empires By W St. Chad Boscawen. 

Pp. uix+356. (London Harper and Brothers, 

1903.) Price lof bd net 

^T^HE appearance of Mr St. Chad Bosca^en’s ikook 
i- on the First of Empires " will, we believe, be 
welcomed by many, and we have no hesitation in say¬ 
ing that It will prove a very acceptable addition to 
the small library of trustworthy works on Babylonian 
archaeology which is to be obtained in the English 
language. Mr Boscawcn is well known as a lecturer 
upon Oriental archaeology and antiquities, and 
especially on the branch of them which brings the 
student into close relationship with the Bible, and 
there is no doubt that he has a good, working, first¬ 
hand knowledge of the cuneiform inscriptions; this 
being so, his book possesses ti value which is not 
enjoyed by any other popular work on his subject 
And here, before wc proceed to criticise the ** First of 
Empires,” it will be well to describe its contents 
briefly. 

The chapters in the volume are nine in number, and 
these are followed by four appendices, which are, in 
turn, supplemented by a tolerably full index. The first 
five chapters deal with the beginnings of Babylonian 
civilisation and the relations which appear to have 
existed between Egypt and Chaldsa, the next three 
discuss the life and times of Khammurabl and the 
famous Code ” of this king, and in his last chapter 
Mr. Boscawen describes the beginnings of literature 
The breadth of the subject which Mr. Boscawen has 
undertaken to describe in a popular manner is thus 
considerable, and the examination which we have been 
able to make of his work convinces us that he has 
succeeded remarkably well. We must remember that 
w« are dealing chiefly with texts, most of which were 
written more than four thousand years ago, and even 
experts are not agreed as to the exact meaning of 
scOTtt of words which are of frequent occurrence; and, 
if we confess the truth, sufficient time to digest the 
immense number of facts which have been recovered 
during the last few years has hot yet been given to 
Mesopotamian archaeologists and cuneiform scholars. 
For this reason Mr, Boscawen and all other true 
■tudenis of cuneifomn literature find it impossible to 
bq dogmatic In the present state of the science of 
Aetiology, and it Is necessary for professors of 
SemltlG to pause before thV bid us throw 

ovtthoasd all our preconceived and existing notions oii;^ 
matters of vital interest and importance. 

That certain changes of opinion are necessary is 
very evident, for from Egypt, Babylonia and Assyria 
bavh^csotiia forth euch a great itiaM of evUfence and 
faelt ttet a careful reconsidering of their mental posU 
thm ,is ihcumbsht upon diose who woi^ possess^ 
Ui Vm mLods tin true hisloiy of the eountrUs whkb^ 
such a prehsinent pert In the dfvelopinant 
Mt* ^^oaeawen^ own. porition it ipdte 
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filimounced. He cornments adversely on the arorka 
l^hich, though professedly scientific, actually made the 
Biblical element .predocranaht, and declared as an 
axiom that Moses was the author of the Pentateuch; 
this mischievous system was inaugurated by the late 
Mr Gaprge Sifiith, and he was followed by a number 
of far inferior workers and students, who, not finding 
I the whole of the contents of Genesis in the cuneiform 
tablets, quickly abandoned the study for one more 
congenial All the evidence now available proves that 
Ezra and his ” Great Synagogue ” drew largely upon 
Babylonian legends of the Creation and Flood for the 
narrative which they re-wrote or ” edited,” and that 
Babylonian literature has an antiquity some two or 
three thousand years greater than that of the writings 
which arc attributed to Moses, and even of the oldest 
portions of them 

We must now face the fact that the Hebrew text of 
the Bible has undergone various editings, and we must 
be content to have the literature of the Hebrews sub¬ 
jected to the same analysis and examination as the 
literature of any other Oriental people Mr Boscawen 
cites in proof of careless editing, and perhaps of a 
plurality of authors, the fact that the Hebrew text of 
the Pentateuch, as it now stands, contains two 
versions of the Creation Story, parts of two versions 
of the Mood Story, three versions of the Ten Com¬ 
mandments, and so on. Want of space will not admit 
even of brief allusions to the fusion of legends of events 
which took place m Babylonia, or to the various ” edit¬ 
ings ” to which the scribes were compelled to submit 
the literary works in their hands in order to bring them 
up to the level of the requirements of their day« but it 
IS quite clear that what went on in the great libraries of 
Babylonia also went on in the scribes' chambers of 
the Jewish synagogues in Babylon When once the 
reader has made up his mind to these inevitable con¬ 
clusions, it will be quite easy for him to assign to 
Eastern arch9ology its fuH value in the solving of 
problems connected with the relations whidi existed 
between the Hebrews and thi^ nations round about 
them, and the whole subject will assume its true pre^ 
portions on his mental horizon 

In the fifst chapter of hia work Mr Boscawen treats 
of the lands of Nimrod, 1 e. the countries which are 
commonly called Assyria and northern and southern 
Babylonia, and in a series of brief paragraphs he 
shows how the later historic kingdoms were developed 
from very ancient centres of government which were 
founded by people who made their way into MescK 
pocamia from a country lying to the north-east, and 
who spoke a non-Semitic language. The story of the 
earliest growth of cIviHsaCion in Babylonia forms the 
subject of the second chapter, and we are led on easily 
from the rime when ihen were learning to make 
iMskets and mats, and to draw rude figures of animals 
and objects, to die time when they possessed an 
elaborate system of writing, dnd had become oon- 
suen^te sculptocs. From the numerous monumcfits 
; whk^L have heen discovered on the sites of eevet^sl 
\%fteittii cities In Lower Babylonia, we learn that bug 
before b.c. 4000 the dViUsation which had estqbL 
tished in ibe councijll! bV' non-Seddde ii^liden had 
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taken deep root, and had reached a very perfect 
To Illustrate this fact Mr. Boscawen supplies a 
facsimile of part of the Inscription of Manishtuau, 
Kinff of Kish, with an English translation, and the 
list of modified picture signs on p 57 is not the least 
interesting portion of the chapter. Inserted in the 
chapter, somewhat oddly it seems to us, comes *' The 
Legend of Creation," and Mr. Boscawen illustrates 
the old tradition of the fish-headed, man-god Oannes, 
who taught men to read and to write, and to sow, and 
to reap, and to build, from the Legend of Adapa. The 
alleged relation of the Garden of Eden with the grove 
of Eridu is discussed, and we are glad to see that Mr. 
Boscawen prints Mr. R, C. Thompson’s translation of 
that portion of the tablet upon which it has been so 
inadequately based, and that he considers Mr. Thomp¬ 
son has succeeded "to a certain extent"; in our 
opinion Mr. Thompson’s arguments are conclusive 
and his proofs final, but error dies very hard. 

Mr Boscawen's third chapter deals with the obvious 
affinity between the primitive civilisation of Meso¬ 
potamia and that of Egypt, and he skilfully drives 
home his arguments with the facts that have been 
Reduced from the excavations of J. de Morgan at 
Nagada, in Egypt, and at Shushter (f.e. Shushan the 
Fortress, or Susa). Passing over two chapters, wc 
now come to the consideration of the life and times 
of Khammurabi the Great A few years ago Mr. 
L. W. King, of the British Museum, published a valu¬ 
able monograph on Khammurabi, giving all the 
original texts from tablets in the British Museum and 
elsewhere, with English translations; it was tolerably 
easy to gather from this work that Khammurabi was 
0 ruler of no mean order, but no one ever imagined 
how great a law-giver he was until the discovery of 
his famous "Code" by J. de Morgan at Susa. 
This wonderful document contains about 282 distinct 
" laws," and we shall hardly be overstating the case 
when we say that It is fully os comprehensive as the 
Hebrew Code, which is associated with the name of 
Moses, whilst it Is certainly a thousand years older. 
It is wrong to say that it is the oldest code in the 
world, for that which is represented in the so-called 
Negative Confession of the Book of the Dead is far 
older. Since the publicatioA of the original text by 
Father Schlel, many works have appeared on the sub¬ 
ject, but the fullest monograph, and one which is of 
great importance from a comparative point of view, is 
that by Prof. D, H, Muller, of Vienna, who discusses 
at great length the relation of Khammurabi's code 
vAth that of Moses, and with the Twelve Tables. I 

For those, however, who lack the time and leisure 
necessary for comparing modem renderings of this 
difficult Babylonian text, but who wish, nevertheless, 
tj obtain a good general idee of its contents, we com¬ 
mend the rendering given by Mr. Boscawen in his 
eighth chapter. The meanings nl a number of Srords^ 
which are used In a technical sense are, of course, 
doubtful, but, speaking genenUy, the sense of 'the 
"Code*' of Khammurabi has bm well made out. 
The qiace at dur disposal will’not) penntt us toconsideS^ 
hi detail die coBtents Of Boscawen's idiapCet on^i 
the beginnings of Uteratuirai blft we mayesay that thel 
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gei^al^ reader will find in it a large number of' In- 
tertadng facts, as well as extracts from translations ^ 
of Assyrian texts, made both by hiniBelf and by other 
experts. The book is wdl illustrated, and will, we' 
belfeve, be widely read. 

BIOLOGY AND ARCHAEOLOGY OF CENTRAL 
AMERICA. 

Biologia Centfali-Amencana; or Conirthulions io the 
Knowledge of ihe Fauna and Flora of Mexico and 
Central America, Edited by F. Ducane Godmon 
and Osbert Salvin 

Archaeology. By A P. Maudslay. 4 vojs, text; 4 vols. 
plates (London . R H Porter and Dulau and Co., 
1889-1902.) 

ROM the time of the Spanish conquerors up to our 
own, a glamour of romance, mingled with hopes 
of easily gained riches, has hung over the ruined cities 
of Central America. The fortunate chance that pre¬ 
vented Mr J. L Stephens from performing his consular 
functions in Central America on behalf of the United 
States Government first gave the modern world a true 
idea of their character and rendered easier the explor¬ 
ations that have been made during the sixty years that 
have passed since his account appeared. His book 
and the drawings of his English colleague, Cather- 
wood, form no unworthy monument to the talents and 
industry of the two explorers, and will compare favour¬ 
ably with most of the contemporary works in the more 
trodden fields of archeology. 

The modern student, however, is an exacting task^ 
master; he realises that no domain of archteology can 
be profitably studied without reference to others, and 
he insists upon accurate measured drawings, carefully 
oriented ground plans, and reproductions by processes 
that eliminate as far as possible the chance of personal 
bias or error. Given time, money and Intelligent enthu¬ 
siasm he can obtain all these, though it is but rarely 
that these conditions have.been so harmoniously con¬ 
joined as in Mr. Maudslay's " Archfleology " in the 
" Biologia Centrali-Americana." That such a publica¬ 
tion as the " Biologia " should have a section devoted to 
archaeology is entirely due to the old friendship subsist¬ 
ing between the author and the munificent editors, Mr. 
Ducane Godman and the late Mr, Osbert Salvin, who 
generously ofiered to include the results of Mr* 
Maudslay's researches in their magnificent publica¬ 
tion. Students of Americaii arch«ology as well as 
Mr. Maudslay can only be grateful to them for the 
elasticity that they have given to their biology. Four 
volumes containing about 400 plates, measuring tfi 
inches by 12, and as many vtdunies of quarto text, 
admirably printed, represent a whole th^ few 
lishers would hesitate to regard as an unprofitable 
speculation, where (he subject treated li Amerfcan 
antiquities. Mr. Godman ha* added another leaf to 
the crown of English men of scieheei'tllQtigfi K fa 
probdde that appreciation win be las* In Ms oMi' 
^CQiiAtry the Atiaitilb. 

'JtaeeoulqiriionMans uMIki^ thattltoooitifitlati^ 
tills grawrworici whltii faEatoteen loOrtoeo ^earb 
Hot^. win fkce dM 





NATURE 


'339 


ud'Other romainq oa a surer basis thaa Has heretofore 
been poeslble. Mr. Maudslay systematically gives, 
where fM>sslble, photographs of the monuments and in¬ 
scribed alabs, and, as many of these are injured, puts 
beside the photograph a careful outline drawing with 
any restorations for which authority may exist, Thus 
his plates provide bo invaluable eor^s of Maya inscrip¬ 
tions, absolutely trustworthy on the point of accuracy, 
which cannot but serve as a starting point for their 
'interpretation. It must not, however, be thought that' 
this monumental work is silent as to the meaning of 
the hieroglyphs, for a btout appendix of 144 pages con¬ 
tains a detailed explanation of their purpose and mean- 
ing« This contribution is not from the pen of Mr. 
Maudslay, but is written by {dr. J. T. Goodman, a Cali¬ 
fornian enthusiast on the subject of Maya history, 
From his too modest preface we gather that he has 
spent twelve years in conjunction with Dr Gustav 
Eisen, of San Francisco, in this study, and that the 
present work is only a preliminary sketch, written ex¬ 
pressly to accompany Mr, Maudslay's work, 

Mr. Goodman has but little respect for the methods 
of those who have, or should have, attempted the inter¬ 
pretation of the mysterious writings, and his position 
may be stated in his own words, that he has lost con¬ 
fidence in the ability of learning, but retains 
faith in the genius ,of ignorance. Such a confes¬ 
sion may act as a deterrent or an attraction; 
but Us candour and courage are manifest- Mr. 
Goodman writes of the Archaic system " found 
at Palenque, Copan, Ukal and elsewhere, that 
'' all the inscriptions so far brought to light are of a 
purely chronological character, destitute of any real 
historical importance." This of itself is no mean dis¬ 
covery, if further research should confirm it, and it 
must be confessed that the elaborate tables here pub¬ 
lished have been extensively used by subsequent 
workers. 

It is Impossible here to do more than state that from 
the external evidence, Spanish and other, Mr. Good¬ 
man’s scheme is probable. One of his fixtures may be 
mentioned to give an idea of the vast sea of chronology 
on Which we are embarked, vlz^, that the period 
chronicled in the existing Maya inscriptlona was Ae be- 
gjnnlng of the last quarter of their grand era,' marked 
by the observance of its aSo^pooth year 1 Truly the 
Mew World U thedldbr "pne, and Instead of looking for 
the origin of Amerioan civilisation on this ride of the 
world we should try the other way about. Whether or 
ho the ancient culture of the American continent is in- 
fldgenous is o question not likely to be answered In our 
tiktkb. The one point on whkh alt gre ngned Is that ff 
connection or tafiOenoe epdatod it^tnuet have boeA 
ifthne so remote that geoKogicot rather 

methods of ootnputarien tnust be liivokeii> 
vvlT^ therefore, somewhat ohildiah to inriist upoil 
the occurrence of particular pah 
ia^«Ml tliatlke.‘ The exlstenea of die orieriftal game 
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tion of pachist in two independent centres is conceiv¬ 
able ; while the architecture both of Egypt and' of 
ancient America is. after all, little more than the piling 
of stone upon stone The decorative part of the build¬ 
ings is another matter. If, however, it could be shown 
that there was an identity of method in computing time 
between the Maya and any of the nations of antiquity 
in the eastern hemisphere, that would be truly « step 
towards fulness of knowledge, One point related to 
such matters has, as a matter of fact, be^ already satis¬ 
factorily determined, viz., the identity of orientation of 
temples in Yucatan and in Egypt, pointing to sun- 
worship at the same seasons and the use of the same 
northern stars in both countries, according to Sir 
Norman Lockyer. Here truly is a good solid basis for 
relations or communication between the two, and so 
good a starting point should prove fruitful both of 
accurate observation in the future, and show the direc¬ 
tion that serious investigations should take It is to 
the United States that the world naturally looks for Sus¬ 
tained efforts to solve the archsological problems of 
Central America, and there are many signs that well- 
equipped students will not be wanting. Meanwhile, 
Engird may justifiably take pride in having produced 
the most important book on the subject, while Mr. 
Maudslay is to be congratulated on the compledon 
of a magnum opus involving so great an amount of 
personal labour^a labour of love it certainly was—and 
on the possession of a friend like Mr. Godman to put 
his results before the public in so worthy a guise 


FRICTION IN MACHINERY. 


Friction and its Reduction. By G. U Wheeler Pp. 
viil+171. (London. Whittier .and Co., 1903.) 
Price 3s. net 

A Treatise on Frictnon and Lost Work in Machinery 
and Mill-Work, By R. H. Thurston. Pp. xi+425 
(New York J. WUey and Sons; London : Chapman 
and Hall, Ltd , 1903.) 7th edition. Price 3 dollars, 

M r, WHEELER’S book is a reprijit in the 
main of a seriet of artkles contributed by 
the author to a technical journal, but a considerable 
Binoimt of new matter hps been added; it deals 


fairly completely with 4ie subject of friction in 
mochiiiery and the means adopted for its reduction. 
The first two chapters arc devoted to a discussion 
on the importance of the subject frOiii'_a mechanical 
enginaer's i^t of view, and to brief statements 
of the laws of solid, roHing, and fluid friction. 
Then follow a series of chapters bringing together in 
a very convenient fbrm for reference all the exiriri- 
,menti4 work cm the subject of frtctkm likely to be of 
^ vdlue to thOM engaged ki the design of mdchlnety., 
Wb* woald point out, however, that the author has 
laUed in aemril easea to give eiact raTereneca ip the 
oiMnal Uoureae from whence bis tables apd ^^ther 
d^ have hIMri obttimd; thit, is unfortunate, et vary 
tbm makirig ure of th» beA wJU be ai^doua 

i^tffMcrt^theocigMm^^ Sotne aqcomic 

> (HviMrtte,. Mum u ^kdSe 
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^■vityp flash point, temperature of solidification, &c., 
of the most important of the oils now used for lubri- 
catinft purposes, and a description of the apparatus 
commonly employed in connection with their deter¬ 
mination. 

Though the illustrations are, as a rule, clear enough, 
there arc a few instances where it is difficult to follow 
the author’s description of pieces of apparatus owing 
to the fact that symbols used in the letter-press de¬ 
scription are not printed on the corresponding illus¬ 
tration. 

After a brief description of the various appliances 
used in connection with the distribution of the oil to 
the working parts of machines, the author discusses 
the comparative value of various lubricants from the 
point of view both of cost and of suitability for different 
classes of work. Ball-bearings and roller-bearings are 
dealt with in two chapters, but this part of the book 
is by no means so complete as the earlier portions, the 
last chapter, which explains " forced ” lubrication, 
might with advantage be considerably extended in any 
new edition. The book, however, will be found very 
useful for reference purposes, both by those engaged 
in the design and by those wbo have charge of 
machinery on a large scale; information previously 
scattered tlirough various publications has been 
brought together Into a very compact form. 

The fact that Prof, Thurston’s book has now reached 
its seventh edition is a proof of how well it has done its 
work in spreading among engineers a knowledge of 
the importance of sound investigation into the energy 
losses brought about by friction and the best means of 
lessening them The author, whose death we had so 
recently to deplore, has added much fresh matter in this 
new edition, and brought up to date the chapters deal¬ 
ing with experimental investigations on friction. In 
the additions Prof. Thurston describes the latest re¬ 
searches in regard to friction in high speed electric 
generators and motors, and in turbines; the experi¬ 
mental work of Lasche is summarised very fully and 
clearly, and his graphical methods of recording the 
results of various expenments by the three coordinate 
system are explained, the three coordinates being pres¬ 
sure, velocity and temperature of lubricant. The chap¬ 
ters dealing with lubricants and the best methods of 
testing them have also been considerably revised, and 
amongst other additions we notice several sections 
treating of roller and ball bearings. The book is now 
probably the best reference work on friction at the ifis- 
posal of engineers engaged in the design of machinery, 

T. H, B. 


TH£ FLOtiA Of THE SWISS ALPS. 
Gesehichte und Herkunft dir schwMerischen Aipen- 
flora* By M, C. jeroseb- Ppi vi+sjij. (Lelpclg; 
W. Gngeimenn, 1903.) Price 8s. net 
^HE attempt to trace the origin of a flora is io much 
X a matter of speculative arguoient that is only' 
natural,to find very ffivergent opiiikmi expreved fay- 
different'BuiWori ties* The object o( book is not to 
Qflat a oew theory^ regarding iha^ Origin of of 
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the Swiss Alps, but to bring together the views which 
have been put forward by leading botanists, partly for 
reference, portly with the object of comparing thefn 
and criticising them so far as it is possible to critfdse 
the evidence of experts 

The primary basis upon which to formulate hypev 
theses is obtained by a comparison of the flora of the 
Swiss Alps with the floras of other regions in whkh 
many of die same plants are found. The occurrence 
of similar forms in the Arctic and Alpine regions Is 
well known, and from the appearance of the spedes 
in different mountainous or Arctic regions it is possible 
to separate them into groups, such as the Arctic Alpine, 
the mid-European-Alpine group, and so on The next 
step IS to consider where these forms may have origin¬ 
ated. Take, for instance, a form whi^ appears in 
the Arctic regions, in the Altai Mountains, and also in 
the Swiss Alps. Was the original progenitor a native 
of any of these districts, or even elsewhere? By what 
path did It travel from one locality to another, and 
when? Some Information may be gained by consult¬ 
ing geological records, and for this purpose the salient 
features of the post-Tertiary formations are submitted, 
A most important consideration is the effect of the 
Glacial period, whether the conditions were too severe 
or whether a portion of the present Alpine flora could 
have existed during the Glacial epoch; this has an 
important bearing on the age of the endemic species 
in the Alpine flora. On this, as on all hypothetical 
points, there is a great diversity of opinion. Christ, 
Heer, and Schrbter are amongst those who favour a 
pre-Glacial origin, but Schulz, Nathorst and Clement 
Reid hold the view that vegetation was very much re¬ 
duced at the best during the Glacial period. 

Then follows the most difficult because the most 
speculative question, which refers to the original home 
of these plants. To consider again those forms whkh 
have now found suitable conditions in such scattered 
and diverse areas ae the Arctic regions, the Alps, dnd 
the Altai Mounteins, the Arctic region is postulate as 
the original source by Heer, Chodat and Pokomy; 
Hooker reffards Scandinavia as the probable original 
home; Christ refers them hack to the temperate 
regions of northern Asia, and considers that the Arctic 


regions merely represent the line of travel; and finally 
Briquet offers an entirely different aolution, since he 
favours the poesibillty of the same species having 
originated in more than one locality. 

These examples will give some idea of the complkx 
and difficult problems ^hlch confmet the syatefAj^lst 
who endeavours to unravel tha past bistoiy of even a, 
highly specialised flora, and will indicate how wkdety' 
diverse are the explanations which are offered by wtff 
qualified invesdgatorsr It will be inferred thdt (lie 
nTiter has had no easy task in stating briefly omf iMP? 
paftkUy the varioua arguments. To weigti lip deflttkidy 
the prda and poita la i|if|iOtoiblei but Ok tekldsfiiir^ 
the audipr are my Uir^ and 
aeuteen. ^ The Kbpe pf the btieh; W jtfC 

1^'ljpnM: urir nHttiti 
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LETTERS TO THE EDITOR. 

(The Sditof dees not hold Mmsel/ responsible for opinions 
expressed by hts eorrespondenis. Neither can he undertake 
to return, or to correspond with the writers of, refected 
manuscripts intended for this or any other part of Nature. 
No notice ts taken of anonymous communications ] 

Sclancfl at Oaford and Cambridge. 

1 HAVE read with great Interest Prof. Perry's article on 
Oxford and Science^' and his letter In Nature of January 
a I, and assuming as 1 do that his remarks apply equally 
to Cambridge, I know that he has in no way overstate his 
case. There are one or two effects of the present system 
which 1 feel that he has scarcely brought out aufficiently 
strongly, and on which 1 lay the more stress, as 1 consider 
that they are harmful in more ways than one. 

1 well know the asphyxiating atmosphere of which he 
speaks, and 1 compare it to that of a septic tank the oon- 
tenta of which are reduced in time to the form of an 
innocuous but useless effluent Had they been spread out 
over the country at large they would have been of value in 
raising up a fertile growth of scientific progress. 

The university professor Is generally in a position to dis¬ 
regard the apathy of his university, and to pursue researches 
for their own sake, in the case of the enthusiastic student 
who la deslious of embarking on a career of teaching com¬ 
bined with research, the effects of the present system are 
far more deadly, especially if he belongs to a small college 
where the medisval atmosphere Is usually most con¬ 
centrated. 

In the present day it ia generally Impossible, and if 
posriblo it Is always highly Inexpedient, that a man should 
devote his energies to research, pure and simple, without 
taking eome part in the educational work which is being 
carrM on all around him. But the man who, after taking 
a brilliant degree in arts or science, seeks to associate him¬ 
self with the teaching and examining work of his college 
or university, frequently finds himself baulked at every step 
by the opposition of a hostile but Influential clique, although 
he Is Mnjf* continually urged by hla friends to remain at 
the university in the hope that he may ultlmatdv obtain that 
recognition which is fr^y conferred on men of less origin¬ 
ality. Although the dons of his college will not raise a finger 
to ndp him, they do everything in their power to dissuade 
him from engaging in such outside work os a man without 
teaching experlmce has a reasonable prospect of obtaining 
In these daye of competition. When a good profeasorship 
Calls vacant, they write testimonials belauding his original 
work, of which they know nothing, but his candidature 
breaks down as soon as questions are asked about his teach¬ 
ing experience. 

[a striking contrast to this spirit Is seen In the excellent 
work done by certain well org^laed departments, such as 
the Cavendish Laboratory and a few enlightened c^eges.] 
What I have attempt^ to describe Is not the experience 
of a single Individual; from the number of cases that have 
come bifore my notice 1 feel sure that it muet be a common 
experience. 

I now pan to the other side of the question. When a 
vacancy occurs In r uplverdty college. It frequently happens 
that there Is one candidate whose brllUant distinctions plaoe 
him far above his.rivals, and whose appointment would in 
aU ^bability grMtlv conduce to the success and welfare 
of the department or which he would have charge. The 
electors would gladly appoint him If any definite evidence 
could be adduced as to his embility ^ discfaargipg the 
dutlee required of him, but ialling such evidence they are 
obliged, after a Icftig and protracted discussion, to choose 
the second candidate on their lit|. 

1 know men who hailFa,broken through the barrier, both 
from Oxford and from Cambridge. 1 am'glad to hav^ such 
men as colleaguas, for b know that {tiey are doing- sgien^' 
work in raising up a.jhlgh standoird of univerflty education ■ 
throughout Greater Britain. 

Our uolveriity ccUogas have OM been pfnid to 
^olpr Bsslstantihliie Tn dtpanunanca in, which the Work b 
too heavy the existhig sUlf. Wtqr sboutd not fbe bkto^ 
procedun be edoptod at^OMOfd ashd CambrljgeF’. thU 
Would often enable thacol 1 eg;ee to i^Vhelr belT gttttailed ^ 
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a good send-off into the world, and It would ralldvb^tlw' 
present teaching staffs of much burdensome routine 
We might even have collage tutors waxing enthuSlasdkl 
sci^ific research I G. H, BrvSm, 


The Radiation flrom an Electron moving la an BtUfklie, 
or any other Orbit. 

I HAVE been looking for a tolerably simple way of ex¬ 
pressing the radiation at a distance from an electron, CO 
avoid m work involved in reducing the general formulto 
(Nature, November 6, 13, 190a) In special cases. The 
result is 

B=^aslny, (l) 

4vr 

subject to 

(a) 


Here understand that Q is the charge moving In the path 
defined by the vector e from the ori^n at the moment l„ 
and I li the electric force at the corresponding moment ( 
at the point P at the end of the vector r from the origin, at 
distance R from Q, and y Is the angle between r and a. 
That Is, the electric force is the tangential part of the vector 
•pQ/4vr, or the part perpendicular to r. The magnetic 
force IS perpendicular to ■, given by E^pvH. It is 
assumed that i/R Is very small, but no assumption has 
been made about u/v,' so the waves are fully dopplerlsed. 
The dot indicates time-differentiation at P 

Example Elliptic orbit Let 

■ cos nil +JiS| sin 0 ) 

Then Q describes an ellipse in the plane x,y, axes ujn 
and where n/sw is the frequency. It is the sprlna or 
pendulum kind of elliptic motion. Desrribe a sphencal 
surface with centre at the centre of the ellipse, and project 
■ upon the surface, and insert the result in (1). Then wa 

El cos $ ^^*^s cos ^ cos 0 / 1 +«! sin psin m/|^, ( 4 ) 
coil./,-«,«>• (S) 


expressing the 9 and p components of I at the potot 
f,S,p, if 9 is measured from £be e axis, and p from the 
plane b,x 

Yet one thing more. The connection between t and tj is 
n/i + cos p cos mTi + Ui sin p slit (6) 

which gives 


which Is required when (4) (5) ore differentiated. This 
ivoccss introduces the factor tA and ■», at high speedo, 
converts the radiation' Into periodic pulses, as In the ^ae 
of a circular orbit (Natuie, January sfl, p, S93), nt' 
In the present tormula to reduce to the clrtldar^ 
Trie analysis to simply periodic vibrations mey bo dons % 
a similar way. If the motion In the ellipcfe oMt Is of the 
planetary kind, the equation (3) Is replaced by a much leae 
manegeahle one^ Electrons can eoAoelvabty vibrate in both 
these ways, according at the centre of force Is Mndenitoh 
positive electricity, or Is the centre of diffused pjoeltfta^ 
riectrlclty. ' r ^ i-* 

This is not the pidee for dsteHed proofs^ but 1 tail i 
one way of repremdng the matter which ^haa aoitie I 
t from the spMl^fiy ol ^ orbital .tootlOto < 01^/1 


apatt 


k anyhdWV/it mpy he , 

ftinpuU rw « meyte ooevoftad to 










nature 


343 


^^BHUARY u, I,9C4] 


tlut Q ai^ P are at every moment of time uniquely 
eotinemd When u<v. Any vallie gfli^eir to t flaei a Correa 
^qding value tj for Q, and Iti poeltlon as well. This 
fof'imila (Q. Is a Very curious way of representing ■, and 
physically ve^ unnatural. But the fcurm of the Hrst part 
h such that it IumIs easily to the radiational formula aiMve 
given. ReiMC the second part of ■ in (8), because it varies 
as R~*. Tlien carry out and reject the K-” part 

again There is left 



Lastly, put nar—a, then Hn—and if s/r is vn-y 
small, ar^ So we come to the formula (i) above, as 

required. 1 hope this will be satisfactory If not, there 
ore lots of other much more complicated ways of doing the 
work. OuvBR Hbavisidb 

January a8 


Comctlona in Nomenclature' Orang Outang , Casing 
Wbala. 

Kindly allow me a line or two in Nature to point out 
that Orang outang is not the correct designation for the 
large anthropoid of Borneo and Sumatra, although it bus 
now obtained, perhaps, what may seem a prescriptive right 
in our language. Nevertheless, it U as well to be accurate 
as not- Orang uian (or outan, if preferred), the correct 
Malay name for this ape, signifies (as Is well known) 
Orang, man, and utan^ forest, i e. the forest man, in contra¬ 
distinction to the Orang dusun, or village (civilised) man 
Orartg utang (or outang) is nonsense. Utang means debt, 
something owing Ihe correction has been made often 
before, but the occurrence of the erroneous combination in 
the latest abstract of the Proceedings of the Zoological 
Society and in a recent zoological work induces me to 
venture, in the interest of accuracy and of those who 
understand the Malay language, again to direct attention 
to the proper spelling 

In a previous issue of Nature (March, 1901) you kindly 
afforded me space to point out the erroneous use also of 
*‘ea'mg" for ** co'in," as the Anglicised (or Scotticised) 

e appellation for Glohiocephalus melas. My friend Sir 11 H. 
anston, I observe, tn his recent elegant work on 
itlsh mammals uses " ca'lng whale." 1 hope he will 
accept this small correction for his second edition. 
Cg'Jn is, of course, really equivalent to "call in." 
* Call" In the Scottish vernacular sea’s drive the 
"drive In" whale. Here the use of " ca'ing calling 
would be Inappropriate, as the who/s does not " call," 
either In the sense of " bellow " or " drive." If, however. 
It be argued that " ca'lng " does stand for " calling," the 
enentfal word " in " Is omitted, and ought to be surfed. 
The pilot whale la the species, which In the islands to the 
north Scotland so frequently occurs In large " schools," 
when It Is invariably " driven in " for capture on the shore 
by a eumnindlng Beet of boats Henry O. FoRBsa. 

Museiuna, Liverpool, Januory jo. 


during the operation, which lasted for two days, were very 

t reat, and to some persons residing near most alannlng- 
ce has often been men plied up along the shore at certain 
points, five or six feet nigh, but this has been shore ice 
thrown up tty waves, whereas the ridge referred to was not 
shore Ice, that, as stated, remaining unbroken for a third 
of a mile out 

I met with only one perMn who had witnessed a iimnor 
scene to the one described She had resided near the lake 
all her life, and remembered the long frost of 1814-15, when 
the lake was frozen over and a great Ice ridge was thrown 
up On both occasions a person could walk along the road 
near the lake and yet not see it, in consequence of the 
Intervening ridge Where did the Ice forming this ridge 
come from? And what was the force employ^ to convey 
It to, and shoot it on to the shore? 

At a spot on the same south-eastern shore of Antrim Bay, 
about midway between that previously mentioned a^ 
Antrim, a similar scene in one respect, but on a greatly re¬ 
duced scale, was witnessed. A man when passing along a 
lonely, wooded part of the road, at a considerable distance 
from the lake, heard great hissing and fizzing. In a jerky. 
Intermittent manner On making his way through the 
underwood to the place from whence the sounds proceeded, 
he was astonlshecf to see a large stone, estimated to be 
several hundredswoight, being ejected from beneath the 
raised Ice, and at the same time large quantities of water 
squirted from the apertures near it Immediately the pro¬ 
pelling force ceased, the stone fell bark and the squirting 
stopped It was somewhat risky lo venture near, but 
three persons did so to see if they could withstand the pro¬ 
pelling forte of the water giant, but they found the etiort 
ineffectual, and got drenched for their pains. Through 
some obstruction, or the stone being too heavy, it was not 
ejected from the lake. 

It would be interesting to know the causes of these pheno¬ 
mena, and also whether they have been observed In con¬ 
nection with lakes elsewhere 

If further information li desired by any reader interested 
In this matter, I shall be happy to give it If able. 

The Manse, Antrim, JanuO^ 26 W S. Smitk. 

The a Raya of Radium. 

In Mr. Soddy's article on radio-activity in your Issue of 
January a8, he remarks as peculiar the fact that the a rays 
possess the " property of being more difficult to deviate for 
any given strength of field the greater the distance of air 
traversed " Surely if these rays consiat of positively charged 
material particles, their velocity must dimmish In propor¬ 
tion to the distance of olr traveroed, and hence their 
magnetic effect, and consequently their dervlabihty, musl 
diminish also. 

I have unfortuoatoly misMd Prof. Rutberford's proof as 
to the probable difference in speed with which the a portldea 
from the successive dlsIotograHoiia are shot off. C^d Mr. 
Soddy supply the referedee^ as there seems no obvious reason 
wl^ this should be wo? J T Nance 

mmsgrovo School, Worcestershire, February s. 


Stiufu'WifliRr BrcMss ooniMettd with Lough Neagh. 

At, ^he dose of the long fniet in p’shruary, 1895, strange 
MUDO^ occurred in connection with Lough Neagh, in 
nU pbith of^lrelandf the largest lake In the United Ktffg- 
Mn, apd ,oi|e of the Idrger ones of Runipe» ooverlog adit 
WM on hinea of u|lwardi of 150 square mUes. The'lake 
Im heea Tidlin vmt for a fortulght* end thouMnds of 
le^wiiid Iddidged In ■hating o^lCe os - 


^ __the ioat day bus one of thftttattsg.i 

jh^imh ito.tbe muWtiides geiliesed neoi- Anfrlm, 

It^TpMtral poridbd of the hay,hrolie huf iafr 
,a third of a mUe wide Akmg t^o 
M a polnl Bbouti^ afe miJeeVin 
ime postkm Wpi at Intervals df a 
unwordi mfntf fiito lime tuitndli' 

; a rWge vofylhg' 



It Is true, as Mr. Nance points out, that the vekKity of 
the a rays may be expected to diminish in proportion to Ihe 
distance of air traversed^ and it follows, therefore, that the 
magnetic dsviabllity shoukl correspoOdingly increase, for 
the displacement enperleaced by the partkle in unit tlmt by 
4 constant magnetic force from the position It would occupy 
If' no force were acting Is constant. With dimlalshlng 
VeTodty the diSplBdcdMnt in unit distance, and therefore the 
angular devladon,. must Increwe. 

The eompisKlty hf lha a rays of radium w rMerred to 
by Psof. jRuthsHord in his paper In the PhU. Msg, for 
iWuary, 1903, in a footnote to p. 184. Only 35 per cent, 
of ^ the a^^ys coma froth the radium, the remainder prlglii- 
aifasg iriMn Its sueoesilve dlslntegratLon products viz. the 
g£qua emanation and thq mtter ewning dm enclted 
As tbeie threq ty^ of matter hove no resemblance 
.WMktever In ihslr moterld nature, , 1 c wouM be a remoiicable 
e^ldeocafff the a p^cles sh^ed In their eWferdl dls- 


tntt&riilllopf hOhtoened Iso polscie the shine momentum In 
cidih.^ .This Is the condition nhMoijr' for th« « pf 
roMlBi io bd devlocsd os a homeateMus pWieU in « 
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Coloured Hese eround the Mood. 

All last night there waa a very atrongly marked 
circular space of hazy reddish colour about the moon of 
al^ut ao" radius, towaida morning (a to 4 a.m) the colour 
lyas most pronounced 

T)ie weather was very fine all night, the temperature 
being about ao^ h and the humidity from 30 to 40 per 
cent. There was very little haze in the lower atmo- 
aphere, the snow on the hilUtoi|is being silvery white iu the 
verge of the horizon, about ^0 miles dislunt. Immediately 
above the horizon to S W there was, at 3 and 4 a in , a 
belt of dark i>opper-ioloured sky, the u|»pL*r fdge of which 
(at 3 a in ) just touched the lowest purl of the coloured 
space round the ninnn. There was some Lirrus ahtiut ihe 
moon at times, ami on this pert of a halo was faintly 
marked at a and 3am At 4 a.m filmy nrro-sir.'itus 
radiating from the south was more general, and the halo 
was almost oompleie The above phenomenon, however, 
seemad quite difi'erent from the ordinary urrus haze, and 
so far as could be observed had no trace of eithrr halo or 
corona conneited with it Angus Kan kin 

Ben Nevis Observatory, February i. 

THE NEW EDUCATION AUTHORITY FOR 
LONDON. 


B y th4> provisions of the Education (London) Act, 
190J, which comee into operation on May 1 next, 
the control of the education of London becomes a duty 
of the London County CounrU. After that date educa¬ 
tion in London is to be administered as an organic 
whole and is no longer to consist of separate, unrelated 
parts. In place of thr London School Board adminis¬ 
tering the elementary fnlucntion given in schools pro¬ 
vided by the ratepayers, the London Technical Educa¬ 
tion Board regulating the instruction given in accord¬ 
ance with the Technical Instruction Acts, and the 
governing bodies supervising the work of various 
grades of secondary schools for boys and girls, the Lon¬ 
don County Council becomes the authority for the 
whole of London's education—elementary, secondary, 
technical and higher. 

The Act which brings about this complete and 
momentous change enacts that the Council shall 
establish an education committee in accordance with a 
scheme made by the Council and approved by the 
Board of Education Chiefly with this object in view 
the Lpndon County Council, on November 10 last, re¬ 
ferred the Education (London) Act, 1903, to its General 
Purposes Committee to advise as to the practical steps 
to be taken for the administration of the Act. This 
committee reported to the Council at its meeting held 
on January 26, and the report, containing suggestions 
as to the constitution of the Education Committee 
which were adopted by a large majority of the Council, 
deserves the earnest attention of all who have at heart 
the educational welfare of the metropolis. 

Before considering the result at which the Council 
has arrived, U is debirable to recall Ifiat the Act of 1903 
was intend^ to adapt the Education Act of 190a to the 
particular needs of London, 'In detailing the methods 
to be followed in appointing'an education committee, 
the earlier Act directs ooimty coundJs to provide for 
the appointment by the council, on the nomJnatioii, 
where it appears desirable, of other bodies, of petaons 
of experience in education, and of peisons acquainted 
with the needs of Che various hinds of schools in the 
area for which the councU acts. It may be remoriced, 
that of ayr schemes approved by the Bobid of Sdiica* 
tion, some two-thlrdsp^lde forsudt oO-o|)>Ced nuhibcrs 
with etpert kfioaiedge. jCounty oouncils ore ^ also 
directed to indude women os weU as men among jnem- 
bers of the committee., But the numberirf members to 
constitute the committee Js left to the aladmtfoh 
council. 
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The report now presented to the London COuMy 
Council recognises the preparation of a sdieme for m 
Education Committee as the chief du^ which falls la 
the Council under the new Act, and the General Pur¬ 
poses Committee seems to have considered with due 
care, if not with complete understanding, schemes 
adopted in various local areas throughout the country, 
the model set them by the conbtitution of the London 
Technical Education Board, and the duties to be pet'* 
Formed by (he new Education Committee. The result 
of their deliberation has been strongly to “ advise the 
Council to place two objects before it in constituting 
the Education Committee—(1) that the committee shail 
be one which will work harmoniously with the Council 
in developing a complete and well co-ordinated sj^stem 
of London education ; and (2) that its constitution shall 
be such as to retain one of the greatest public interests 
under real public control as far os possible " With 
these objects little fault can be found, and It should 
have been possible to ensure both these ends and yet 
to have secured the assistance of co-opted members with 
special knowledge of the needs of every grade of edu¬ 
cation in London from the primary school to the uni¬ 
versity. Yet the report continues. We propose that 
the committee shall consist of thirty-five members of 
the Council, with the chairman, vice-chairman and 
deputy-chairman, and that in accordance with the pro¬ 
vision of the Act five women should added, to be 
chosen for their experience in education We think 
that the committee would be strengthened by th^ 
appointment during the term of the first committee or 
members of the present London School Board, and w® 
recommend that power should be taken to add five such 
members. The first committee would, therefore, con¬ 
sist of forty-eight members *' These recommendations 
of the committee were, after a debate consequent upon 
a proposed amendment, adopted, ** only a few hands 
being held up against " them 
The scheme thus approved by the London County 
Council has still to be sanctioned by the Board of Eqp- 


[:ation, and it may yet be hoped that an arrangemmt 
will be arrived at by which the committee—with its 
Lhirty-eight county councillors, five women and five 
present members of the School Board—will be 
strengthened by the Inclasion of men fully converwt 
with the higher educational needs of London. The 
London County Council seems hardly to have been suf¬ 
ficiently impressed with the gigantic proportions of the 
task before it in co-ordinating the existing unrelated 
educational forces in the metropolitan area, and with 
the difficulties to be overcome, difficulties which can 
only be appreciated adequately by those familiar with 
London's peculiar educational requirements and de¬ 
ficiencies. And this is the more remarkable in view 
of the excellent work accomplished by its owti Tech¬ 
nical Education Board during the lost decade, On 
whi^ board representatives 01 the City and Guilds of 
London Institute, the London TVada Countil, the 
trustees of the London Parochial Charities, as ereQi oa 
of associations of •chooltnasters have acted, apparantly 
with a due sense of their responsibility, thougn. during 
Che debate upon the report, the chalnnen of the Tedi« 
nkal Education Board, while testifying to the useful¬ 
ness of having experts on the bodrd, sdd he always 
found that th^ did not act or vote-with die same 
of respODsibItinr «s did the iiieiiibero.dr ibf^ 
that body.” Hhsuhseo^t isimd 

nifier ter indicato that Itfs view qf 
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Adopted which aims first to secure a good system of 
education and regards a smali Increase of the rates as 
a secondary consideratiDn 

Readers oF Nature do not need to be reminded of the 
paramount importance of improving and completing 
the facilities for higher technical and for university 
education In London, As Sir Michael Foster said in 
.the House of Commons, during the second reading de¬ 
bate on the Education Act of tto 3, the new education 
committee and the reconstituted University of London 
must work together for the better education of the 
people of London, and the new committee must be m- 
tenfested in university as well as in secondary and ele¬ 
mentary education. If, as the chairman of the General 
Purposes Committee remarked on proposing the adop¬ 
tion of the scheme outlined above, ** the Education A^t 
has any merit, it is that it co-ordinates the whole of 
the work of education in l^ndon." This being so, the 
University of London must be regarded as the neces¬ 
sary complement of any system of primary and 
secondary education in Lmdon, and the work of the 
University on one hand and of the schools on the other 
must be fashioned so that one completes what the other 
has appropriately prepared To ensure this the new 
committee should in its deliberations be assisted by 
broad-minded men familiar with the work and aspir¬ 
ations both of the schools and of the University, and the 
ordinary councillor, appointed to perform a variety of 
administrative duties, cannot be expected to possess 
the necessary knowledge and experience 

The Acts to be administered clearly specify that ** the 
l^al education authority shall consider the educa¬ 
tional needs of their area and take such steps as seem 
to them desirable, after consultation with the Board of 
Education, to supply or aid the supply of education 
other than elementary, and to promote the general co¬ 
ordination of all forms of education,” and ” education 
other than elementary ” includes not only secondary 
but technical and universi^ education. It is unneces¬ 
sary to point out—it has been so often done in ^ these 
oolumns—that to aid higher education is by no means to 
interfere with its administration. Higher education is 
a matter of national importance, and is properly 
governed onl^y men with special training and varied 
experience. Though it would be a misfortune for any 
education committee to hamper the work of, say, a 
senate of a universi^ by unintelligent and unnecessary 
dictation, it should be the aim of eveij such authority 
to encourage, assist ^nd advance university work by 
every means in its power, and this can alone be effected 
by the presence at its meetings of expert members. 

In July last we described prtvposals made by Lord 
Rosebery in a letter to the ^airman of the London 
Countv Goundl for the eStembhment of a great instl- 
tote of technoibgy In Londodi uid In a subsequent issue 
we recorded the fact that' the Council had, in certain 
tfarcumstaAdes, agreed to provide some ao,oool. a year 
towafde the maintenance of the educational work of 
sudi an Jnstitote. In view of such an arrengMeiit 
at ihb It Is etmly dedreble tbaLthere rtioufd fe i^ion 
ihe new’Education" committee aomb members at Jeest 
(My Gonversaot with university" and higher tedlhtcnl 
educnthMif even oh midi low giMnda as to endare tfaf 
the Ceunrff obtains a due return for Its pubilcapFrlted 
Uit were necessofy, other instances of the 


prasentedve peraoits 


ipdrtknee of indudlng teprasentOlive peraohs 
upon the new committee 
turn fact W there seeilib to be an In-i 
ipamOdtJounfry IqriPeUmJAK of expeiti^, 
M^^opMohe ofigrhM OmKdf edenee are, 

Md TflK 


example set in high places is followed by authorities of 
local importance only. 

The L^don County Council is face to face with an 
opportunity, pregnant with possibilities, for equipping 
London educationally in a manner befitting the capim 
of a great Empire. But there is grave danger that the 
opportunity may be missed, and that London may con^ 
tinue ill-provided with facilities for the instruction of its 
sons and daughters in a manner to enable them 
properly to fulfil their destiny. So vital to our national 
welfare is this question of levelling up London's edu¬ 
cation Chat we can afford to neglect no means to ensure 
success; and to pass over and ignore completely the ex¬ 
perience of those whose lives have been spent in study¬ 
ing educational and scientific requirements is a 
suicidal policy which we trust the good offices of the 
Board of Education will serve to avert. 


SLEEPING SICKNESS, 

S LEEPING SICKNESS, or African lethargy, is a 
disca<N‘ the history of which we can trace back 
no further than 100 years. The first description that 
we know of is that of Wmterbottom, who, writing of 
Sierra Leone m iMoj, said; '* The Africans are very 
subject tu u species of lethargy which they are much 
afraid of, as it proves fatal in every instance.” The 
disease has been met with along the whole of the 
west coast of Africa from the mouth of the Senegal to 
as fpr south as S. Paolo de Loanda. Cases have also 
occurred jn the French Antilles, due to importation of 
African natives. To what extent it prevail^ along the 
west coast of Africa in bygone days it is now impossible 
to say, but even at the present time many of the Fre^h 
possessions are perhaps as seriously affected as Uganda 
now iSi 

It exists also in the Congo basin, but probably not at 
all to the same extent as at present Sn^ Uganda. Re¬ 
garding its distribution and its epidemic outbursts we 
require further information. Leaving aside these que^ 
tions, it may be well to describe first the disease itself. 
Of its incubation period, eight to eighteen months are 
possible limits^ but on this point also our knowledge is 
deficient. For convenience sake the progress 01 the 
disease is generally^divided into three stages. 

First stage:— ‘The most charactenstie sign that a 
patient has contracted the diseau is a change hi the 
facial expression. The Intelhgent asp^t of the healthy 
native is replaced by h dulness, a heaviness, an expres¬ 
sion of apathy which ihakes it easy to pide out the suf¬ 
ferer. If examined more closely the temperature may 
be found to be raised, and the patient may complain of 
headache, of indefinite pains in the body, espedally over 
the cheat. 

Second stage:—The dulness of expression demens, 
the gait of the patient attracts attention, it is shumigtf> 
\A^en spoken to the patient replies with slow, Chl»; 
mumbling spewdi. Hia tongue trembles, and a ahakl- 
ness appears in the hands. The face Is puffy and saUva 
may dnbble from the mouth. The pulse Is quickened, 
thg temperatiite Iwvpised. The patient sits about IMv 
lessly and Is more and more disinclined for exettion. 
He speaks only If spoken to, then he nods end beepmes 
d^sy again, pasnng gradually info the 
- Third stage 1—All me signs ere now well marked* 
ThwjpatlentTs in a state of almost complete somoolefioe. 
He De»^ hj^less on his mdt, oblhnous of all aroUM 
VMii wtthQthy ulceirs covering his emadafod body; 
ihm the UftforFunate Mng pdrees info a oomSdon of 
OpbrnTefo o(mia--«nd d^tlh 

^ n Tw of the disease may last silkiMimr, 

three, andsprdom cw^p^at^ltis as 
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trm to±day as when Winterbottom wrote 100 years 
ago that it proves fatal In every instance. IVhati then, 
is the cause of this fatal disease? In order to appre¬ 
ciate fully the recent discovery of its nature It will be 
necessary to recall to our mind what we know of the 
nature of some other well-known diseases. Those who 
are at all familiar with works of travel on Africa will 
have read of the tsetse fly and the tsetse-fly disease in 
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I^IG I. 

eattle—ngana Travellers well know the danger to 
their catHe and horses of the " tsetse-fly belt,'* and 
various devices have been employed to escape the deadly 
bite of the fly, such as smearing the animals with dung 
and passing through " the belt ” at night, when the 
flies, as a rule, do not bite, or even covering the horses 
with a suit of clothes 

The deadly f\y ‘disease ngana was first elucidated 
bv Cot. Bruce, R A.M,C., FIk.S., who proved that the 
disease was due^ not to a poison injected by the fly, as 
IJvingatone had supposea, but to a living organism, 
microscopic in dimensions, worm-like in aspect, moving 
about in the blood. This organism—a trypanosome— 
the tsetse fly introduces into the blood at the time of 
biting. It should be clearly understood, moreover, that 
the Ay derives this trypanosome, not from water, not 
from decomposing matter, but solely from the blo^ of 
amther animal containing theje trypanosomes. The 
diseaM Is, in fact, obnta^dus just as malaria is, and 
in this case also the contagion (the tiypanosoine) is 
transmitted, not by contact of the healthy with un¬ 
healthy animals, but only through the agency of a fly< 
** Ngana,” then, is a disease in cattle caused by a 
trypanoaomej ” Surra,” a somewhar similar disease 
well known in India, is also caused by a trypanosome, 
likewise mal de Caderas in South America. These are 
diseases affecting animalsj but in i^a Dutton, wbo 
was working in Gambia, fouiid for the flrst time a try¬ 
panosome in fnan (p European). This, too, was .me 
tairse of a fatal dlseasetior the patient dM in Liverpool 
^lout etyear later. , . ' ' 

' l^ypanOBomes. then, are the capse of fatal diseases in 
animWj and even th ipan, and in one of thescMmaana 
mode of tnfectkm ts by the Uts a fsststi ffvTliiet 
^ dIsGptttHes lU>^sl^B|Ang Amede. 

lA NoVeodber^ 190a, Casoril|BDl, la UaaDdajiSQaldi&- 
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ing the cerebro-spinal fluid of a case of sleeping slcltr. 
ness, found a trypanosome. Bruce and Nabarro,i who 
arrived in Uganda in March, 1903, were struck with the 
importance of this discovery and forthwith took up 
energetically an examination of the disease in this 
direction, with the result that they found trypanosomes 
In the cerebro-spinal fluid of all cases examined by 
them, and, moreover, they also found them in the 
blood. Now in all experimental work, results are fre¬ 
quently almost valueless unless control experiments are 
mape. Consequently it was next established that the 
cerebro-spinal fluid of those not suffering from the 
disease aid not contain trypanosomes. But although 
the blood of patients suffering from sleeping siw- 
ness contains trypanosomes, yet they are present 
also in the blood (in 28*7 per cent, m the 
population) of natives in the sleeping sickness 
areas, but not o«/sfde these areas; a very im¬ 
portant fact and one which might well have 
escaped detection had not the control experiments been 
made. To discuss completely this fact would take us 
too far, and indeed our knowledge is still incomplete 
on this point. Suffice it to say that the existence or try¬ 
panosomes among the natives (not suffering from sleep¬ 
ing sickness) indicates cases of ” tiypanosome fever,” 
which we have seen has been known since Dutton's 
discovery in Gambia and which now we know tq be a 
common disease among natives In certain regions, e.g. 
the Congo Bruce and Nabarro, however, believe that 
these cases of trypanosome fever are initial cases of 
sleeping sickness. So long as the trypanosome is con¬ 
fined to the blood we have simply ” trypanosome fever,” 
but when the trypanosome ^ins an entry into the 
cerebro-spinal fluid, then the case becomes one of 
ing sickness with the characteristic symptoms. Tne 
commissioners concluded, In fact, that sleeping sickness 
was due to the trypanosome. 

Now as ngana, a trypanosome disease, is transmitted 
by a tsetse fly, the question naturally arose, could this be 
established for sleeping sickness 7 In the first place a 
search was made for tsetse flies; they were easily fbunA^''' 
In the next place, by a s^tematlc collection of 
biting flies of all kinds from the district, it was f^nd 
that the distribution of the disease and that of a tsfrtain 
species of tsetse fly was practically identical. In 
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tonUv «o far as It is possible to JudgCj resembling those 
in man, at any rate with identical changes found in the 
brain after d^th. The problem of the nature of the 
disease was thus solved in a very short space of time 
by this brilliant piece of work. 

Qf the treatment of sleeping sickness there is nothing 
to be said. No drug or other mode of treatment has any 
effect; the disease is always fatal. It is possible that 
in prevention more hope may be put; for the tsetse flies 
frequent thick jungle and shun open ground. A com¬ 
plete study of their habits will be necessary before one 
can express a definite opinion; but here, as in the 
problem of mosquito extermination, the task will prob¬ 
ably be no easy one. 

The illustrations represent (Fig. 1) trypanosomes 
from a case of sleeping sickness, after Bruce; (Fig 3) a 
tsetse fly (Glosrina piupalis) x 3, after Austen, 

J W. W Stephens, 


RADIO-TELLVRIUM, 

A CCORDING to a Press account of a recent lecture 
in Vienna, Prof Marckwald illustrated in many 
striking and novel ways the intense activity of the body 
isolated by him from the Joachimsthal pitchblende and 
named radio-tellurium The ionisation of the air in the 
immediate vicinity of the active substance is so intense 
that a current sufficiently strong to ring an electnc 
bell was enabled to pass through it, the air forming 
part of the circuit. If a sheet of paper is interposed to 
screen the air from the rays of the preparation the effect 
teases Immediately and the bell stops ringing Leyden 
jars were discharged without sparking by the sub¬ 
stance, and other evidences of its great discharging 
power shown. All these effects were product by a 
few hundredths of a milligram of the substance Even 
the most active preparations of radio-tellurium, it is 
stated, are not self-luminousi 

Prof. Marckwald obtained less than four milligTams 
of hia substance from two tons of pitchblende. At first 
e1ectrol}rtlc methods were employed, but afterwards it 
was fpund that the active substance is completely de¬ 
posited on a plate of bismuth or copper, immersed for 
some days in the solution. The actual deposit consists 
almost entirely of ordinary tellurium, which possesses 
the power, so common in similar cases, of carrying 
down with it during the deposition the minute trace of 
active matter which Is responsible for the radioactivity. 
The active constituent is separated from the tellurium 
precipitating the solution with hydrarin hydrate. 
The tellurium precipitated is inactive, and the new body 
remains in the solution. 

Prof. Mardiwald Is, howMpr, plone in considering it 
to be a new substance. Thq radiations from it consist 
only of the ■ or non-penetcani^ variety, and this is the 
charaeteristio feature of polonmm, discovered by Mme. 
Curie, who has protesm aghlitst the name radio- 
telkuium. being ^ven to thb body described by Prof. 
MarckwokL The activity of polonium, however, 
gradually dpcajw, diminishing to laiJf-value In about la 
yoar, whereas Pnrf, Mardcwald states that the activity 
of his ((pdy ip pPnnanent. He also states, howevetj Oiat 
the'm ramatiien of the body is so powerful that he 
obtained sufficient light by the impact of the rays on a 
■eeslph of pho^horesoent zinc sulphide to be plainly 
to an atidktece of several hundred people. These 
SIS atom to be phytically irrmndlable 
our present knowledge of Hto'itoture of 
1 It la to he hoped that Prof, Marckwald 
; of fba ftieaaisreinents by which 
J^ pC la 

'trom- fha 



merit of his splendid researches on the nature of the 
active substance, moat men of science will agree wilh 
Mme. Curie in protesting against a new name being 
given to it in the present state of our knowledge The 
practice of rechristening well-known bodies and send¬ 
ing them back to the country of their origin with new 
names and as new discoveries, which seems to be pre¬ 
valent among some German organic chemists, would, 
if adopted in the case of the radio-active bodies, lead to 
the recognised number being exactly doubled 

Frederick Soddy. 


NOTES. 

Thk article on the new education authority for Ixindon, 
which we print elsewhere in this issue, directs attention to 
a matter od vital importance to the educational Interests of 
London The County Council has approved a ichenrie by 
which the Education Committee concerned with the whole 
of the work of secondary education in London is to be mode 
up practically of county councillors, without any persons 
possessing expert knowledge of science, art, liters lure, or 
education upon it, selected from outside the council. This 
committee, if approved by the Board of Education, would 
differ from the educational authorities appointed by county 
councils in most parts of the country, and appears contrary 
tj the Intentions of the Act under which It is constituted. 
Doubtless expert opinion will be obtained by the council, 
bur the danger is that a committee constituted like that pro¬ 
posed for London may not know when expert guidance 
is necessary, and can certainly not be In sympathetic touch 
with all the lines along which educational progress should 
be made The only way by which the interests of higher 
education in London can be satisfactorily represented is by 
thf* appointment of persons with special knowledge upon the 
committee, and by neglecting this factor of success in order 
to avoid the sectarian difficulty which might be involved in 
the selection of men and women outside the council to serve 
upon the committee is in our opinion a serious mistake 

The gold medal of the Royal Astronomical Society has 
this year been awarded to Prof. G. E Hale, director of 
the Yerhes Observatory, for his method of photographing 
the solar surface and other astronomical work. The presi¬ 
dent of the society, Prof H H. Turner, will deliver the 
address at the anniversary meeting on Friday, February is- 
The American Ambassador wUl be present at the :peeting, 
and receive the medal on behalf of Prof. Hale 

Tihi sudden death of Mr, W G McMillan, the secretary 
of the Institution of Electrical Engineers, announced last 
week, will be widely regretted. Mr. McMillan was laid 
up with a chill a short time ago, which developed into an 
attack of pleurisy, but he seemed to be well on the way to 
recovery when his sudden death from heart failure took 
place on January ji Mr. McMillan, after a distinguished 
career at King’s College, was appointed to a post under 
Che Indian Government as chemist and metallurgist to the 
Ordnance Foetpriee naar Calcutta* This position he held 
for ffve years, and on his return to England he was elected 
to the lectureihlp In metallurgy at MaSon College, Birtnlng- 
hsftr, which position he held until iSgy, when he was 
appointed secretary of the Institution of Electrical 
Engbieers. Mr McMillan has written large^ on electro- 
metollutgical subjects, his Tnatise on EiectromcitBl- 
lurg^y and translatkm of Dr.' Boreher’s “ Hactro- 
otstoiltirgybaiag the stsadavd EngUsh worka on this 
branch; he ratontly contributed the articisa on dedtro- 

to the AM yoluiiie,|rf the 
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** Encytlcpaedia Bntonnica ” As Kcretary of the Institu¬ 
tion of Electrical Engineers he not only showed a remark- 
ahle power of hard work and organisation, but endeared 
hlmsrif to Its metnbers by his unfailing Lourtesy in a way 
lha||iprill make them all feel his loss as that of a personal 
friM. 

The lecture at the Royal Institution to-morrow, February 
IS, will be delivered by Mr W. N. Shaw, F R S , on ihe 
subject of " Some Aspects of Modern Weather horeiasling " 

Saturday last, February 6, was the hundredth anniversary 
of the death of Joseph Priestley, philosopher and divine 
In Leeds the event was suitably commemorated by the 
congregation of Mill Hill Chapel, where Priestley was 
minister for some six years, and also by the Priestley Club 
The members of the club, to the number of fifty, dined 
together, and ihe president. Dr T E Thorpe, C B.. F R S., 
afterwards gave a public address on " The Life and Work 
of Joseph Priestley " in the Philosophical Hall At 
Warrington the same day Dr Thorpe unveiled a memorial 
tablet at the house which Priestley orrupird during his stay 
in that town 

Therr appears to be no longer any doubt as to the 
presence in Lake Victoria Nyanza of ineduss indistinguish¬ 
able from those of Lake Tanganyika, and the fact cannot 
be wltMut its effect upon the acceptance of Ihe view put 
forward by Mr J E S Moore that the fauna of Lake 
Tanganyika differs from that of the other East African 
lakes In alone possessing evidentes of a marine origin 
On December i, 1903, Prof Ray Lankester exhibited at 
the ZoologUal Society some meduse froni Victoria Nyania 
obtained by Mr. llobley on August 31, 1903, and sent to 
Ijindon by Sir Charles Eliot A doubt being raised by 
some supporters of Mr Moore's theory as (o these medui»x 
having really come from Lake Victoria and nol from Lake 
Tanganyika, Sir Charles Eliot, in a letter dated Mombasa, 
December so, J903, wrote to Prof. Lankester saying that 
the meduss were collected by Mr Hobley himsetf In the 
Kavlrondo Uulf, by the side of which the railway terminus 
is situated, and that the water was full of them. Mr 
Hobley, at the request of Sir Charles Eliot, had endeavoured 
to study the life-hlstpry of the meduss, but he failed to 
keep them alive for more than a few days. The specimens 
sent to f^ndon were said by Mr. R. T Gdnther to be in¬ 
distinguishable from the Limnocnbia tanganyicae of Lake 
Tanganyika It is interesting in this connection to note 
that the Viiioria meduss were discovered quite in¬ 
dependently in Ihe same locality (Kavirondo, in the Klsumu 
district), and apparently at about the same time of year 
According to Globus (January aS, p, 84), M Ch. Alluaud, 
on the day of his arrival at Lake Vlctona, discovered a 
marine medusa similar to that of Lake Tanganyika, and 
communicated an account of his discovery to the Paris 
Geographical Society on September 19, 1903. 

Tiie -Weekly weather report, dated January 30, Issued by 
the Meteorological Council, which gives the total rainfall 
from January 3, shows that the amount has been above the 
average in all districts except the east of Scotland and 
north-east of England, the greatest excess being in the 
Channel Islands. Dealing with the calendar month and 
ndth fndivldiial statlonB, the excessive rainfaU was very 
nuriced. At Blacksod Point, in the north-west of Ireland, 
the falk amounted to 7-93 inches on thirty davs (j. lA inches 
above the average). At l^nrosinesa (Shetlanl^ rain was 
measur^ wery day, but t|te etcesR was only 1 40 iaohes. 
In the north-weet of England there were ijia^erable 
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differences, e g Holyhead hod 4>37 inches, but Llmpool 
only 2 08 inches In the south-east of England the eneete 
amounted to about ob inch; at Greenwich rain feH Olb 
twenty-two days, the total amount being 151 inches. 

Very high tides were expected in the ordinary course on 
the coasts of the British Isles and France last week, but 
owing to a (ombination of other circumstances there was a 
phenomenal intensification of the tidal wave. Early m the 
morning of February 2 the tide had reached a dangeroqsly 
high level round the Scilly Isles, and later our western 
coasts, as far north as the Irl^h Sea, were similarly affeeted; 
also the western half of the English Channel and the coast 
of Hntlany. On the following day there was an abnormally 
high tide along the eastern half of the Channel, and even 
as far north as Dunbar, on the Firth of Forth, ttwre was 
considerable damage attributed to the same cause. Tidal 
rivers, like the Thames, overflowed their banks, thei'e being, 
in addition to the exceptionally high tides, an immenae 
volume of fresh waUr brought down from the inland 
districts, Inhere on se\eral successive days rain had fallen 
heavily and laid vast Iradt) of country under water The 
great height of this spring tide Is doubtless largely due to 
the rather deep cyclonic depression which was signalled off 
our south-western coasts on February i. On the monrijig' 
of February a its centre was close to SciUy, where kbe 
barometer had fallen below at) inches, or an inch below the 
normal, a deficiency of pressure which of itself would 
Hicount for a considerable increase m the height of the 
water Moving slowly into the English Channel, the centre 
was, on the morning of February 3, situated between 
Torquay and Portland, and bv Ihe following morning it had 
passed across the south-east of England to the Yorkshire 
coast, where it filled up subsequently The official weather 
reports indicate that the disturbance caused comparatively 
little wind, there being few records of so much as a moderate 
gale 

The death \s announced of the Baron de Ujfolvy, known 
for hih anthropological researches and his travels in Central 
Asia. 

Reports have reached us of the discovery of a human 
skeleton In cave-earth at Cheddar. Ae reUcs of various ages 
are entombed in the Mendlp cavern^leposlts, we hope that 
the evidence will be carefully scrutinised, and that It may 
be possible to determine the age of these human remains. 

A Reuter message from Amsterdam states that a telegram 
from the Goverrior of the Dutch East Indies, dated February 
4, reports an eruption of the volcano Merapi, in the district 
of Klaten, accompanied by vci|vi of red-hot stones. Twelve 
people were burned to death and twenty severely injured* 

A suoHT earthquake shock was recorded at the Liverpool 
Observatory, BMston, on February 1 at 3.35 a.in On 
February 2 several people felt distinct shocks of earthquake 
in Jersey, Between 4 a.m, and 6 43 a ni. six slight riiockR 
were experienced, and crockery and windows rattled and 
furniture was shaken Prof. .Milne informs us that bla 
records do not show any traces of disturbances corresponding 
to the Aockn at Jersey, which therefore rniist have hpeft 
Icxat and very emal|l> 

Ths silver medal of thd Bavaflatt Academy of Munlph'lUiaL 
btM awarded to Dr. Rudel, of Nuremberg, for his work 
on climaralDgy. r 

TvE deaths are nnnounced of Kof. A., ^d^uni^ .fftsSS, 
mofesior of OMitlieqQadcs ot Marburg, ond'^ 

Hslnatfrllnff. formerlv laefuffw at l^arrtMtoito. 
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According to the P/iyjikatifc/ie Zciischrijt^ Prof, Curie 
has declined the Cross of the l^f^ion of Honour on the 
ground of the important part pUyed by his wife in the dis¬ 
covery of radium. 

Italian chemists propose to commemorate the seventieth 
birthday of Prof. Ugo Schiff, of Florence, who has worked 
for forty yenrs m Italy Dr Guido Hnrgioni, 111 Via 
Aretina, Floreme, has been entrusted with the orrangc- 
menu 


At a meeting of the French Physical Soiicly on January 
15 the following officers were elected —vice-president, Prof 
H Dufet, vicc-sppretary, PrT>f f^dngpvjn , ordin.«rv nienibers 
of cbuncil (elected for three years), Madame Curie, M 
Hamy, Dr Marage, M. Perrin , non-resident members, Prof 
Blaserna (Rome), M Maui in (Rennes), Prof Miculeacu 
(Bucharest), Prof Tissot (Brest) M d’Arsonval occupies 
the presidential chair in suLiession to M. C -M Garicl 


The Municipal Council of Paris has adopted a proposal 
of M. Bussat for the foundation of a laboratory of applied 
physiology M Bussat has himself sketched out a scheme 
of the work which should be undertaken in such a labor¬ 
atory, relating to the alimentary value of foodstuffs, 
muscular work, intoxication, &r , and ho suggests that the 
director should give publicity to the work of the laboratory 
by means of courses of lectures addressed to the pupils of 
the professional and normal m hoots of Pans 


Refehrino to a suggestion made by R F M " in last 
week's Nature (p. 318), in the course of a letter on sclentilic 
uses of the kinematograph, Mrs D. H Scott sends us a 
copy of hef paper "On the Movements of the Flowers of 
S^rmannia u/rfeana, and their Demonstration by Means 
of the Kinematograph," published in the Annals of Botany 
of September, 1Q03. The paper was noticed in our issue of 
November ab, 1903 (vol. Ixix p 90) 


Wb have received a copy—presumably a corrected printer's 
proof-—of a pamphlet in which Mr W H. Parkes proposes 
to deal with the " Cause of Gravitation and the Mechanism 
of the Universe." A sufficient indication of the character 
of the paper la afforded by the two opening sentences, which 
wo here reproduce —" Anything that la moved into an egg- 
shaped curve Or path by external force thereby becomes 
attractive This, 1 believe, is the cause of the universal 
force called gravitation, and 1 think it should be proved by 
eaperiments which 1 am not in a position to carry out." 


In the courae of a paper on the land and fresh-water 
molluscs of Meaicso, published in the Ffocoedingt of the 
I^hlladelphla Academy for December, 1903, Mr. H, A 
Pflsbry records from that area the remarkable slug-tike 
anall, Meioairacon nifina, first descr^hed from Michoncan in 


wK hr, of the Pracotdtftgs of the Malacological Socletf of 
Iwondon. 


have received a copy of a “Guide to the Honuman 
Hkieui^, fneji Library,” London Road, Forvxt liUl.nssiiisd 
by Che Lc^on County Chuncil The manner in which this 
bo9|c Is dyawn up atrihes us as being admirably suJted 
JCa Mto purpose for which, it Is inteikded, and in general the 
^fonnatlon appeure Cruatwiorthy. On p 3 > VR note, how- 
. that the duck-mole alone ^ Che mono* 

^ t, milfliiplbl twch, vchlch AS obviously an error, 
in quemlon atto^na its fullest develop- 
" aea>mainmary 

"B,., '1 t * 





We have received from Mr W M Brewer a paper on 
the rock-slide at Frank, Alberta lernlory, Canada (TroM. 
Inst. Mining Eng., Newcastle-on-Tyne, 1903). This 
enormous landslip or rock-slidc occurred on April 29, 1903, 
overwhelming the coal-mining town of Frank, which was 
situated at the base of lurlle Mountain Prior to the 
(atastrophe, that mountain reached an altitude of about 
3300 feet above the neighbouring Old Man or Crow's Nest 
nver valley. Subsequently jt was found that the summit 
had been lowered by about 1000 feet, and that from sixty 
to eighty million tons of rock must have been precipitated- 
One immense mass, estimated at fifteen thousand tons, was 
moired to a distant e of two miles (see Fig 1). Indeed, the 
dt^bris was arattered over an area of nearly two square 
miles The base of lurtle Mountain consists of Cretaceous 
shales and sandstones, in whJih .1 jo-foot seam of coal has 
been extensively worked 'Ihe mass of the mountain is 
formed of Carboniferous limestone The plane of separ¬ 
ation between the two series is a thrust-fault along which 
the limeatone-beds are highly lontorted and shailered- 
Above, the limestone rose in a precipitous face overlooking 
the town of Frank, and it presented a threatening appear¬ 
ance before the roik-slide took place It seems evident that 
the stability of the mountain had been weakened by the 



Fra. i.-^Vicv of ,^oaklir wciiblnff i5im MRS- 


mlning operations at its base For tbe past two or three 
years about 100 tons of ^al pvt day have been worlwl out, 
aj thdt the area was honeycombed with tunnels, while the 
main level is reported to have been driven for nearly 500D 
feet parallel to the stratification of the rocks. Thus the 
towering mass of limestone, which is traversed by many 
joint-planes, was weakened, and a vast portion of the 
summit that had for ages been subject to the weathering 
influence of heavy snowfolle, frosts and rains, suddenly gave 
way and caused the dlsaster- 

A THiao edition of Mr. W. T Lynn’s " Astronomy for 
the Young ” has been pubBshed by Messrs Sampson Lokr, 
Marston and Co-, Ltd. 

Mbssrs. J. and a. Churchill have publidied a third 
edition of ”A Manual of Botany,” vol. 1., Mor|diolof^ 
and Anatomy^ by Prof J. Reyndda Green, F.R S. 

Wr have received from M. G. E. C, God, of Copenhagen! 
a copy of ” Annales da I'ObservatoIra Magndtiquo de 
Copdnhague/' edited by Hert Addm Paulaea, thd dlrecehr 
of the Meteorelogloal Inetltute of lOenmarki The pi^ 
cation eoninlm the hourfvalues of the lORgnetic elfniaiM 
for the ymt* 1899 1900 
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I HE February number of Ihe Geographical Journal con¬ 
tains several articles of esceptional importance and interest. 
Sir Thomas Hoklich writes on the Patagonian Andes, giving 
a valuable summary of his recent work in connection with 
the Chlle^Argentina Boundary Arbitration. A paper by 
Prince Kropotkin, of which the first part is here published, 
throws much new light on ** The Orography of Asia " Dr 
Otto Nordenskjbld and Dr. Gunnar Andersson contribute an 
account of the work of the Swedish Antarctic Expedition 
The completed paper “On a Flat Model which Solves 
Problems in the Use of the Globes," by Prof Everett, gives 
a number of interesting results in addltun to those contained 
in his letter to Nature of July 30, 1Q03 

Wa have received a copy of a paper by Dr. P. T Austen, 
reprinted from the 5 cienti/fc American Supplement, and 
bearing the title “ The Chemical Factor in Human 
Progress " The reader will find the influence of chemical 
knowledge upon the development of the industries, of agri¬ 
culture, of sanitation, &c , discussed in a very interesting 
manner, and the pamphlet is well worthy of notice. 

Wb have received a copy of a G^man pamphlet by 
B Kolbe the object of which is to show the manifold 
appIlcabllUy of the differential thermosoope and a iix-foM 
■nanometer in experimental demonstrations of the phenes 
kiena and laws of heat. Thirty Important experiments are 
described' which can be carried out with the aid of thew 
instruments, and exceilent illustrationB of ihe method ol 
.demonstration are given. 

Tfifc report of the International Committee on Atomic 
"WdigfitB has just been Issued, and only two changes are 
noOmmended from the table of values for 1903. The value 
for GBsium has been changed to 13a 9, and that for cerhim 
to 140*25 ( 0 «i 6 ) The report directs attention to the in¬ 
advisability of using glass vessels in experimental atomic 
weight determinations, and suggests the use of vessels of 
pure silica, so-called quajts-glaas, in all such investigations. 
A redetermination of the atomic weights of gallium, 
indium, coJumbium, tantalum, mercury, tin, bismuth, 
antimony, palladium, vanadium, phosphorus, and silicon is 
regarded as necessary. 

In the December (1903) SilsungjbsneklB of the Vienna 
Academy off Sciences, Prof. C Doelter describdi a form of 
crystallisation miorosoope adapted to the determination of 
the melting pointe of silicates and silicate mixtures. The 
attainment of high temperatures 11 effected by means of 
a amall electric oven, 5 centimetres high, mounted on the 
object stand, and In the apparatus deecribed a temperaturs 
ol 1200® C can be reached. The distance between the object 
and objective during Che obMrration Is about 27 milllmetret, 
add by a special arrangement of asbestos plates and a spiral 
Cube carrying Ice-cold water the microscope and the objective 
can bb k^ quite eool, even when the substance under ex¬ 
amination is subjected to a temperature of about isoo® C. 

In v 61 . xIv. of the Zettschnfi fUr physikaluehe ChemM 
Dr E., Bout describes aome interesting experiments on 
colour-sensitive silver chloride Mixtures of the chloride 
and of Che eubchlorlde Ag,CI prepared by treatment of 
colloidal silver eolutioDB with InaufAcient chlorine water 
were mixed with about 5 per cent, of gelatin. Plates pre¬ 
pared with the iwoduct to obtained give the spectrum in its 
natural colours after one hour's exposure. The phenomenon 
la Utdapendent of the relative anMMinCi of chloride and eub- 
ohlorlde .In Che mixture. The author IncUaes to Che view 
Chat tfeveral colour-aneltlve forme of the mbchlDrlda exlK, 
wMcfa are treniforiiied Into one another under the fnllueiiGe 
of Che different spectral rays. 
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The first number of the Bniuh Journal of Psychology, 
edited by Prof. James Ward and Dr. W H. R. Rivers, has 
been published by the Cambridge University Press The 
scope of the Journal Is already known from the circular 
previously Issued; it comprises psychology in the widest 
sense of the term, and Is pledged to “ aide with no school 
and have no predilections It is not a “ periodicaj,'' it has 
no fixed time of publication; it is rather designed to be a 
medium for Che production of original articles and reports 
of experimental work. The contents of the present, pre¬ 
sumably typical, number iiKlude an article on “ Tfae De¬ 
finition of Psychology," by Prof. Ward, a sketch of 
Telesio’s psychology, by J Lewis McIntyre; and two im¬ 
portant oontributiona on the experimental psychology of 
viskm, by Prof C. S. Sherrington and Prof. W. McDougalt 
The juxtaposition of Telesio and the experimental psycho¬ 
logists is itself a lecture on that progress which this /ournal 
will assuredly support and stimulate 

Tub additions to the Zoological Society's Gardens during 
the past week include a Ring-necked Parrakeet (Palacornis 
forgualuj) from India, presented by Miss M Bull, four 
Hybrid Silver Pheasants (between ^uplocamus nycihe- 
nterus and PharianiM colchuui), presented by Mr. H. S. 
Gladstone, two Black-headed Lemurs (Lemur brunneui) 
from Madogaacar, presented by Mr. H. C. Jenkins, a 
Tayra (Galiclis barbara) from South America, a Vulpine 
Phalanger (Tnehosurus vulpeeula) from Australia, a 
l.,evaillant's Amazon (Chrysotts levatHanti) from Mexico, a 
Malabar Parrakeet (Palaeomis peristerodes), three Hard¬ 
wick's Mastlgures (Urotnastix hardwtekM) from India, a 
Pennsylvanian Mud Terrapin (Cmostemum penntyl- 
vanicum) from North America, deposited; a Racket-tailed 
Pgrrot (Pnomturus platurm), an Everett’s Thick-billed 
Parrakeet (Tanygnaikui evetelli) from the Philippine 
Islands, two Red Lories (Eos rubra) from Moluccas, two 
Blue-streaked Lories (Eos reticulata) from Timor Laut, a 
Tabuan Parrakeet (Pyrrhulopsis tabuan) from the -Fiji 
Islands, two Wonga-wonga Pigeons (Leucosarcia picato) 
from New South Wales, purchased. 


OL/R ASTRONOJIf/CAL COLUMN, 

Rbport of the HARVAao CoLLBOB Obbervatobv. —In the 
forty-eighth annual report of the Harvard College Obaerv- 
Btory, Prof. E C. Pickering, the director, again directs 
attention to the urgent need for cooperatkm in the study 
of the greater unaolved astronomical problema, and indicates 
the methods of procedure whereby the greatest results might 
be obtained from the least expenditure. In the solution of 
many of these problems the numerous photographs alrouly 
obtained at Harvard Would, If the funds necessary for their 
reduction were forthoomlng, be of Inestimable value. 

The body of the report Stale with the work ocoomplished 
during the year ending September 30, 1903, the observatloAi 
mode with each instrument being treated separately. 

More than 15,000 photometric light comparlsoni have 
been made with the East equatorial, the otffnputod error of 
each set of sixteen settings only amountlhg lo three or four 
hundredths of a magnitude. Photometric meesurements of 
the light of Jupiter's satenites, whilst undergoing eclipse, 
have been made during fifteen eclipiss. The variability of 
some 3000 stars, suspoEted by othec obaarven, has been de¬ 
finitely determliiBd, and It Is estlniatad that Che tlina M 
minlmuoi of Algol variables can be deCermliMd to 
two mlnataa with this htstrumenc. 

The dlrecte has nwle 71,90a Mtttoga of thk 
meridian pbgAmeter during 143 nlghu, and In Interpoilig; 
a shadad gliia haa .found It poasHaile to oompaiv tna#lilkudaa 
of such widely different orders as choee of SlriUa and g' 
twelfth magnitude star. Ahotho' modyieattW of Als Iq^ 
atrument pennUted the Hght of tlm hli7 diiriim tha 
at twilight, and at tight, the brighcaMi of vartoui itoitU# 
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Off ^9 modn and of the iky at varioui diacanchs from ii, to 
be ebmpared, and a ranffa of more than leventeen niagni- 
cudei wae found to exlit b et we e n the extreme valuea 
obUUned. During the period covered by the report Mri 
PlWing claoified the spectra and measured the light of 
35(lp stars, situated south of declination ~6o", for the 
Southern Draper Catalogue It is hoped that this zone will 
be completed shortly, and a catalo^e containing nearly 
4000 stare, ail fainter than the ninth magnitude, published 

A large number of photographs have been obtained with 
the ii-mch Boyden and the 8-inch Bache telescopes at 
ArequiM, and a number of escdlent light curves of Eros 
(from March 30 to August 19), showing a range of o 5 
to i<o m^nitude, were obtained with the former Instru¬ 
ment by Bailey Four hundred and thirteen photo¬ 

graphs, including eighty-seven of Eros, were obtained at 
the aepie station with the Bruce photographic tele^ope. 

The meteorology of the umr air has been studied at the 
subsidiary observatory at Blue Hill, where fifteen kite 
flights, twelve of which were the monthly flights for the 
international series, were performed. The average height 
above sea-level attained by the meteorograph was 6450 feet, 
and the maximum height was la.oyo feet 

It is hoped that in a few months the Revised Harvard 
Photometry, containing the photometric magnitudes of all 
stars brighter than magnitude 6 5, about 9000 in all, 
together with the spectrum class of each star and its desig¬ 
nation In other catalogues, will be published. 

A set of fifty-five 8*x 10* contact prints from the original 
negatives, taken with the Harvard and Arequipa anastig- 
matlc lenses, which cover the whole sky and contain all 
stars down to the twelfth magnitude, may be obtained by 
astronomers from the director tor the sum of 15 dollars 


when the planetary data are known, and then gtves the 
results previoudy cbtalned In the second part of Tils papbr 
he reviews and dlKussee the values hitherto obtained for 
the mats of eaph of the planets, and deduces that for the 
mass of Jupiter, which, owing to Us relatively large magni¬ 
tude, acts os the most important factor of the reduction, 
the uncertainty does not amount to more than 00001 df the 
whole. 

The elements obtained by Prof See are as foUows 

I Ecliptic and noui ' 
equinox 1850 
Jan. O'O G M.T. 

where ysthe inclination of the plane, and fl =the longi¬ 
tude of Its ascending node on the fixed ecliptic of 1B50 o . 

In a subsequent table the author gives the longitudes of 
the ascending nodes and the inclinations of the planetary 
orbits on this " Invariable Plane," and, from a computation 
based on the relative positions of the planets at the epoch 
of 1850 o, he concludes that the actual shifting of the piqne, 
due to Improvement in the data of the masses is no^ likely 
to exceed 1* for y and i' for B, a degree of accuracy 
approximating to that of our knowledge of the ecliptic hnd 
equator. He considers that a value for the inclination of 
which the probable error did not exceed ±0* ao would sufflee 
for all practical considerations, and points out the Import¬ 
ance of further work on the detisrinination of the planetary 
masses, which only need to be a little more certain in order 
to produce this ideal result 


SIMULTANEOUS SOLAR AND TERRESTRIAL 
CHANGES,' 


Tub Diubct and Rbtroobade Rotations of thb Planets. 
—In a paper communicated to No. 3925 of the AtitonomUche 
NackrtchtctUt Prof. W H. Pickering diacuisee the various 
theories whkh have been promulgate In explanation of the 
direct and retrograde rotatlona of the planets Dismissing 
the theories of Laplace, Kirkwood, Faye and Trowbridge 
as Insufficient, on the grounds that they presuppose 
abnormal txmditions in the case of Neptune, and do not 
account for the perpendicular rotation of Uranus, he points 
opt that the dlffenent motlonB may be expiained by the tidal 
action o( the sun In tbe following manner .— 

T^ng the case of Uranus as on example, let the line 
AB in the diagram represent the plane of the equator when 
this plane passes through the sun, let 
Aar---- n represent the plane of the planet's 

orbit and Imagine the planet beyond 
\ \\ the 9un. Then the point A on the 

\ I \ equator of the planet would, In the 

A \ \ rotation, travel in the direction AB. 

\ I The sun’s attraction. In producing an 

\ I \ annual tide, will pr^uce a force AC 

\ I acting on the particle A, with the oon- 

\ I asquerice that A wUl travel along the 

\t reultanr AD Instead of along AB. 

V Thla force AC will diminish during the 

\ ptanet’s revolution until, after a 

^ ” quaTterrOf a revolution, It will be zero. 

After half ja revolution, when the plane 
^ rotBjtkwt again pasM through the eun, the sensee ol 
liodi AB and AC will be reversed, ^ but the effect on the 
jrtanei'a rotation will be the lame aa In t|ie flrat case. This 
pMmM'wllL condfiue until uldmateb the two'planes will 
a direct rotation has ieep etoablliAad. 

■ r THh RLANSTARy Sr8|pai.— 

I NacMA^h, Prof. S*. J t/ 
detailed dlacusdioii of the 
lablo tof the determlaatkm 
" of the planetary system. 
dejieadeAt upim the mm* 
I of their,qrfalti, and Ibe 
forfn.A eofiitant reference 


’T'HERE ore very many casee recorded In the history of 
^ science in which we find that the most valuable and 
important applications have arisen from the study of the 
ideally useless. Long period weather forecasting, which 
at last seems to be coming into the region of practical 
politics as a result of the observation of solar changes, ti 
another example of this sequence. 

The first indications of these changes on the sun, to which 
I have referred, are matters of very ancient history, and m 
also is the origin of some of the branches of observation on 
which the study of them depends. 

1 will begin by referring to these and to the conclusions 
arrived at in relation to simultaneous solar and terrestrial 
changes prevkMJsly to the last twenty-five years. 

The facts that there are sometimes spots on the sun, aqd 
that there Is a magnetic force which acts upon a needle, 
seem to have been known Co the ancient Chinese. In mdre 
modern times the Ihquiries, with which we are now ooh- 
cerned, date from the times of Galileo (1564-1842) and 
Kwler (1571-1630) 

To Galileo, Fabrichis, dod Scheiner we owe the first tele- 
BCDpic observations of the spots on the sun; to Kepler, the 
basis od spectrum analysis, whKh has not only revealed to 
us the chemistry of the sun and of its spots, but euahles 
us to study dally other phenomena, thy solar pronUnenceei 
which will In all pFobabilily turn out to be more Important 
for practical purposes than the spots themselves. 

' It is only quite recently that the Importance of the study 
of the prominences In this direction has been Indicated,^ 
that we have to deal* in the first Instance, with a long period 
Of years In whkh only the and their terrestrial echoes 
wera in question. ' * 

Aeeording to Prof^ Wolf (as quoted by Prof. Kfippeit), 
HMolU in tficii shortly after the first discovery of sun¬ 
spots, surmisSu that soma coincidence might exist between 
them aqd terrestrial weather changes (Blanford, Beogal. 
Asiot. Soc /dum., Uv , part If,, 1875. P **) „ „ . 


In Ihe lir«t year of the last century, Sir Wm. Herwrhel 
dlte^ aCMntkn to' thla subject (Phtl. Trans,, ^1, p. 
»6|d./He wrote^ 

^ n* nrsk thing which appears from astronomical obeerv- 
atlohjP Of tho^aun ^ that Uic periods of the disappaarance 
d On chi aun are of much greater duration tl|a& those 
ijpfeiiraftafe 
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" With regard to the contemporary seventy and mild- 
neii of the aeasons, it will hardly be npirssary to remark 
that nothing decisive tan be obtained r\ii indireit sourro 
of information, however, is opened lu iisi by applying lo 
the Influence of sunbeams on ihc vegeialiun of wheat in 
this country 1 do not nuiui to (say (hat IhiS la a real 
critoriun of the quantity iif [i|rhi and heat uniUed by the 
Bun, inuth less will ilic prue iJ tins .irLn Ir i^mplriely re¬ 
present the scanil} or abuiirl'jiice of the absolute prudurc. 
of the country 

" On reviewing the period 1**50-1713, il srfms prolmble, 
from the prevailing priie of wheal that sone temporary 
flrnrcity or defect of vpgiralun lia« :fi nrralli Ifiki-ii place 
When the sun has hnen ivitiwui appeuiunmB whuli 

we suruuse to be synipUiiUs of a lupmus (mission of light 
and hnat 

“'lo tho'*e ucqu.iirited wilh ■igruuUure Ti\ho may remark 
Ihiit wheat IS will known to gn w in iliinnies inuih colder 
than ours, jiid ll1.1i a pr^pii disinbutMin of ram and dry 
Wi'HthiY are probal*l\ u miuh greater consequente than the 
absiiliile ijuanlily ol ligln .iiid heut diM'ived from the sun, 

I hh ill I niv Miggi si that lIidm' mmv i in umstani es of proper 
aUiriuiUo IK o' t on .md dr) \\( itlur and wind, &c , favtiur- 
nbie U) \tgii<LiLiii II'II ]i( ssiLily depend on a certain 
qiniritilv of sunbe., 11^ bi mg supplird Lu them " 

III I K( bid's siiggcsiiori whs q during one, for however 
pTrlucl our nation il rlaliKhis inj\ liavp been in relation lo 
the priie of whnil, lime was nnwherr kept uu u continuous 
roLord of the ilinn|rcK i.lmrTviili!i* on ihe sun s surface, nor 
had Ihere been .1.1 \ Kei iuu> aUiMiipt made to determine the 
law underlying ilw'iii 

In [Ka^ tins m 1 ir us .il'rinpl w.isi made, and by Schwabe, 
of HeKsaii will) disKiveiid 1 ivdr* of about eleven years in 
the snlar ihangr'S Wi.lf afLei wards took up the question 
Hrrs.hrl li'd .l•'S(u latc^d the smialion in the number of 
spots with 111.It 111 the pi ice of corn, the connecting link 
being sunsliine or weal Jut It was to him a question of 
meteorolog) 

A year ’ after the piihli(.ation of Hersehers papers, 
Wollastftii extend* d ihe euly K|)i>(irum work of Kepler and 
Newton by disiost'i m : ih il in the wilar spcclrum there were 
many dark lines , Lhi se were for the first time mapped by 
Fruunhofer in jH ^ 

Soon aftoi :H,(j it heiaine a question of the connection of 
suii-<tpois Willi h 11ti1in.1l m.igii'disin as well as with meteor¬ 
ology A 11* w id* a w.is inlrndmisl 

Laniuni, Sabine, and \ll.in Hroun discovered that there 
was q well ir.irked loimiduiir hriwpon the variations of 
magnetic etTeils, .is iibscived on Lhr surface of our planet 
by delicately suBpembsl iiiagiu ts, and Ihe quantity of spotted 
area obsiTVed on Hie sun I his m later telegraphic days 
1 b not merely a piuus opinion whith does not interest any¬ 
body, bciause, wlmi the inagneLii (hanger are very con¬ 
siderable and tbn dislui b lines arnie ut a maximum, it is 
very diflitnilt to get a lelegiam hom Loudon to Brighton. 

The period around the leai iSoo was rendei^ ever 
memorable bv a si ill furtlier extension of Kepler's and 
Nawtoci’s work, whuh at ome explained the dark linei 
observed In the solar spectium by Wollaston and Fraunhofer 
Hitherto undreauit-of attacks on the nature of the sun 
became posalble 1 he jiames of Kirchhoff, Bunaen, 
Angatrbm, Stokes, Balfour Stewart will go for very long 
down the stream of time, because they showed us that in 
Spectrum analysis we had the power of practically con¬ 
versing, chemically, with the dletanl worlds in space, and 
these distant worlds, of course, Included the sun, although 
It Is practically our neighbour 
It was now established that the solar radiation came from 
tha incandescence of metallic vapours and gases in the sun’s 
atmosphere, tiM metals and gases being for Ihe most port 
those with which we are familiar on the earth Not only 
was n high tempera^pre demonstrated In this way, but it 
was further shown that above the sun’e appareht~ surface 
there was an absorbing atmosphere, consisting of vapours 
cooler than those below, but yet hot enough to bo composed 
of the steam of iron and otlw metals. 

In 1805, De la Rue, Stewart, and others, in an attempt tq 
get" the pertodicUy of the solar phenomena still inore 
accurately-determined, started work at ftew, While the 
lormer ^ffservationB were carried on by Schwdfja and '^oU^ 
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by the eye, photography, which Was then being Introduced 
into ustionoiniial work by the labours of Warren Ue la Rue, 
nas fur the brat ti.ue now utilised, and a picture of the Sun 
WHS taken emh diy 

In rHb6 n new method of observing solar changes, which 
iQn4isled in throwing an image of the sun on the sift |jnte 
of a sipectroSLope, ri'vealcd the fact Chat Che spcclra of apOta 
diflprfd from that of the photosphere generally , (.eita^n lines 
utre Widened in thr spot spcilruni (I..OLk}(T, JVm. Roy. 
So. , OLtober 11, jS(>6) 

Jn 1KI17 a conncitiun be I ween ihOngcs m spur led inM pnd 
11 leinsCrial tein|KT.iUii 1 h was pointed out bv LLi\pndell 
(Memoirs of (he Vi iii(.hr.jter I it ■iiul Phil Sue third 
serii'si, vol IV, pp JhiS I'/ Ai'i/ ) He iiolKod n (lisfimt and 
very striking relation b(tNM*en the nuiiihcr of huiv ^poli and 
the ratio whuh exisis bctwi'en the diHrrnnic of the mean 
maximum temperature nl HiUxr radial ion iind tin- mean 
riMximum air tempcrnlnn on the mm h.ind, and that ef the 
mean temperalur-u of the a.r jiid of r v.ip<ii aiion . n the 
other 

In i86fl a spectroxi(ipn method wn^ d^K^vned. ut* (Viserv- 
ing in full daylight the ' pruiniiiem 1 s “ ui ' iehI t1 niies " 
which hitherto had on|\ been qlimpsod during; wlipses, and 
It was e«it.tblj5he<l that, qiirmuiuling Ih* sun 

ordiii.inly seen, there was iin envelope naii’Ed Ihe tli.niiio- 
aplirrc, of IncandeSmt gasr** uiid vapours livdninc.i and 
,1 new substance named he 1 111111 Lhief aiimng ilieni (Loikyer, 
i'rot Key Soc , October so, iHbft) 

Many spectroscopic observitions made cn Ihe spoix and 
pronunences about this time indiiaicd gieut 1 hinges in the 
soUr lemperature in different regions, and po^isibly, thera- 
fure, changes in the amniinl of heat radiated n.irthwards. 
Pruiii the Lhanges thus aituallv M*rii il wiis i.isi to imagine 
th.it there mignt be fi i\ile of |prreR*ii.i1 ili.iiii^es depend¬ 
ing no longer on I be sun s presenlAiion to us 111 its daily 
and yearly rounds, bin on phisniil ih.inges in the hun itself, 
requiring, perhaps, innnv viMrs to nccninplish, 

In iflfiq Junsseri shdwrd T rendus, vol Ixvfll. 

(i8Cq), pp 307 L'l ) that by a sf^ul arrangement of tho 
speitrosixipo an image of the sun, showing the promincncat 
both on the diac nnd surrounding it, might be obtained. 

It was not very long before it was found that the reactUm 
of these solar changes on the earth was not so limited aa 
had formerly been thought This was an idea started by 
Dr Stone, of the KoyaJ Observatory ar the Cape of Good 
Hope, Piazzi Smyth, of the Royal Observatory of Edirf* 
burgh, and others, about the years tSyo and 1871, but tho 
most striking Imperial contribution to the matter we owe 
Id the labours of a distinguished meteorologist^ Dr. > 
Meldruin, director of the observatory at Mauntlua, which 
has since become the Royal Alfred Observatory. He showed 
that the number ol wrecks which came Into the hnrboUr of 
the Mauritius and the number of cyclones observed in the 
Indian Ocean could enable anyone to determine the number 
of spots that were on the sun about the time. 'Ihe MaurUhta 
Is most admirably suited for the making of these observ¬ 
ations, because the tropics are really the right region in 
which to try and estimate the possibilities of this solar 
action. Meldrum found, Jh fact, that the max! mu in numbor 
of cyclones was associated with the maximum number' (R 
sun-spots “ He wrote (Natctre,, vol. vi. p. 35T, 187s) ,— 

" During the period 1847-73 it is fouiuT that soma year* 
have been remarkable for a frequency, and others fpr « 
comparative absence of cyLJonOs. '' 

'* 1847^-51 were characterised by cyclone frequency 

• 185J-57 ,, „ „ comparaHve cat^ 

** 1858-^ „ ,, „ cyclone frequeittiiy.. 

" 1864-68 ,, „ ,, decrease 

“ ig68-7s „ „ groat increase. 


" U will be seen that the yeare oorrei^ond wilh llhe 
maxima and minima apqi’hs of sun-spots. It ap^va 
that there le more tfiaa a mare c^incidenoe di id 
“ The numherp of wrecha during thew pectcida xtao dkowj 
a similarly'xngMbited Iraqueacy/’ '' 

Poey, (nveetlgatlnf shpr^y afterwards the^d 
dUtan in the Went indtae (Cnmiftfes reaaue^ 

p. raaa)[, toknd tjltat the grAirtflr raimb^r oC 
maxiDeia ^ itorkfn'Mt frdm' «Ul iDMtlia tOvtuvo* yUswf 1 ira 
most hfUhr tl^,faars«f iuailni|a 
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Ottt of ^Ive Diulma ot stormt, ten oolnclda with 
BieilmA ptf lods 6f Bpote, Out of Ave nilnlma of ■torinfl, Ave 
coincide with minima of spot*. 

It will be Kcn that the reeulti from both the Emit and 
West Indiee are the same Nest came the question of a 
rainfall cycle corresponding to the solar spoti {*' Solar 
Physics/' Lockyer, 1874, p 425) 

When 1 was preparing to go to India, In 1871, to observe 
She eclipse, Mr. Ferguson, the editnr of ihr CVvion Observer, 
who happened to be in London, informrd me ihal everybody 
In Ceylon recpgnised a cycle of about thirteen years or so 
In the intensity of the monsoon—that the raiiirall and cloudy 
weather were more intense every thirteen years or so. This, 
of course, set one interested in solar matters thinking, and 
1 said to him —** But are you sure the cycle recurs every 
thirteen years, are you sure It is not every eleven years? " 
adding, as mv reason, that the sun-spot period was one of 
eleven years or thereabouts, and that in the regular weather 
of the tropics, if anywhere, this should <x>me out 

It afterwards turned out that the period in Ceylon was 
really of eleven years, Ave or bis years dry and five or six 
years wet, and that a longer period of about thirty-three 
years was recognised 

Mr Meldrum passed from cyclones to rainfall by a very 
obvious step, because cyclones are generally accompanied 
by torrenti^ rains A study of the rainfalls of Port Louis, 
Brisbane, and Adelaide led him to the (onclusion that a 
cage had been made out for a supposed periodicity 

On my return From I ndi a 1 looked up the Cape and 
Madras records for the periods available, and found that 
they followed suit, hence 1 quite agreed with Dr Meldrum 
Chat investigations were desirable, and 1 wrote as follows 
C Solar Physics," pp 424-5).^ 

Surely in meteorology, as In astronomy, the thing to 
hunt down is a cycle, and if that is not to be found in the 
temperate zone, then go to frigid zones, or the torrid zones 
and look for it, and if found, then above all things, and In 
^atever manner, lay hold of, study it, record it. and see 
smat It means If there is no cycle, then despair for a 
dim if you will, but yet plant firmly your science on a 
p^slcal basis, as Dr Balfour Stewart long ago suggested, 
before, to the infinite detnment of English science, he left 
the Meteorological Observatory at Kew; and having got 
basis as this, wait for results In the absence of 
e m ethods, statements of what is happening to a 
blackened bulb in vacuo, or its companion exposed to the 
■by. for research purposes, work of the tenth order of 
Importance." 

!• chiefly to Dr Meldrum's paper, I added — 

Surely here la evidence enough, evidence which should 
no longer allow us to deceive ourselves as to the present 
•tate of meteorology. A most important cycle has been dls- 
wmd, analogous in most rrspeas to the Saros discovered 
by the astronomers of old, indeed, in more respects than 
one, may the eleven yeariy period be called the Saros of 
meteorology, and Os the astronomers of old were profoundly 
Ignomt of the true cause of thd Sams period, so the 
metMrologlsts of the present day are profoundly Ignorant 
of'the tnie nature of the connection b^ween the sun and 
the. earth. 

" What, therefore, is necessary In order to discover ilie 
nature of this neaus? Two things are necessary, and 
are these. In the flrst place, we must obtain an 
•efcurate knowledge of the currents of the sun, and secondly, 
iquM obtain an accurate knowledge of the curiWs of 
w earth, The former of lliese demteids the united (Ports' 
tipectrum Snalylls^ dM the second of' 
the pursuit of 'fneteormogy as a 
•**® '™*f M ■ nun collection of ^wrather statBfficin. 
Wdm meee demasds are ihete-and In spfte of tKe Mrs. 
Mtinttona tehb frh endeavouring to prevent thk, they WlU 



the tropica, India is a child of the sun, the Inhabitants de¬ 
pend almost entirely upon the beneficent rams which 
seemed, in some way or another, to depend upon solar action 
India also had then the gorma of one of the best equipped 
meteorological organisations which exist on the surface of 
the planet, and the meteorologists felt that there was some¬ 
thing behind their meteorolngu al registers whiih might be 
assisted by taking a very official step and going to head¬ 
quarters, headquarters being the sun When 1 was in 
India m 1872, Lord Mayo, the then Viceroy, did me the 
honour to ask me to go to Simla with the view of choosing 
a site for a proposed solar physus observatory That is 
thirty years ago* Unfortunalely, 1 was secretary of the 
Duke of Devonshire's (%>mmission, whiih was then sitting, 
and 1 could not get leave, and therefore could not go, the 
siheme, which was then before the Indian authorities^ 
whiih, if 1 may say so, was altogether grandiose and ex¬ 
travagant—Ml through 

In 1873 the ide.i of the possible connection of solar and 
magnetic changes had got so far that the magnetic and 
meteorological department of the Roval Observatory at 
Greenwich, which had been eslnblished in 1838, received 
an Important addition A phutolieliogruph was set up In 
order to continue the daily photographn record of the sun's 
surfaie, begun at Kew in 

Tn the same year Koppen round that the maximum 
temperature occurs in the years of sun-^iiot minima and the 
reverse, years with many spots are cool years * 

Of spec-ial inipcirlanre ft-r the ronneil'on between the 
temperature on the earth's surLue with the sun's spotted 
area is the fact that the teniperatiire curve (mean number 
for the whole earth) and the curve represiniing the sun- 
spotted area are identical 111 all the irregularities 

In the tropica in the 


Year before the sun-spot Afm , the temperature is 041” 
higher than the mean 

Year before the sun-spot Max , the temperature is 0*32" 
lower than the mean 
The variation is thus 073** 

By this time spertroscopir observations oT the solar 
changes had proved that (he sun was hottest when there 
were most spots, thereby upsetting the old idea thAt the 
spots acted as screens and rediicetl the rddiation at sun-spot 
maximum Kbpprn's resiill, thfrefnre. was a paradox, and 
was thus explained by Blanfurd (Bengal, Aslat Soc 
/o«f#i , 187s) 

" I'he teinprratures dealt with by Prof KUppen are of 
course those of the lowest slraium of ihi atmosphere at 
land stations, and must be deterininod not by the quaniiiy 
of heat that falls on the exterior of Ihe phmet, but on that 
which penetrates to the earth's surface^ chxtfiy to the land 
surface of the globs. The greater part of the earth's sur¬ 
face being, however, one of water, the principal immediate 
effect of Ihe Increased heit be the increase of evapor¬ 

ation, Und, therefore, aa u subsequent process, the cloud 
and the rainfall. Now a cloudy atmosphere Intercepts the 
greattf part of the solar heat, and the re-evaporation of 
the fallen rain lowers the temperaturo of the surface from 
which It evaporates and ihai of the stratum of air in contact 
with it. The heat liberated by cloud condensation iloubt- 
less raises the temperature of the air at the altitude of the 
cloudy stratum, but at the same time wp have two cauojts 
at work, equally tending to depress that of Ihe fownt 
stratum. As a consequence, an Increased formation of 
vapour, and therefore of rain, following on an Increase of 
ramatum, might be expected to coincide with a low air- 
t^perature on the aur/ace of the land " (tee also Blan- 
fo^, NATimB, April sj, fS^i, vol. xllil p 583). 

The nsxt Important advance had to do with atmospheric 

C sure In 1875 Mr F, Chambers, the director of the 

ibay Cfbservatory, found that 
" The variation of the ^earlv mean barometric premure 
alPBcmibsiT shows a periodicity nearly 
MrUltei ^Ith thq decennial suiKopoc period 

August, 18^5. 8 s6, p. is) 


iimetrlc premure 
Doitesponding In 
1 " (Ntetaoroi^, 
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demooBtrate VatIoub claiaea of obBorvatloni tolth which we 
are concerned in this short history. Meteorological In- 
quinee on a large ecale were organised at home and In 
India, and observatories were established at Potsdam, Paris, 
and London, with the main object of studying solar 
changes. At the rame time steps were taken to resume 
observations in the tropics It is not out of place here to 
make a brief reference to what waa done in Qntaln and 
In India 

The Government took this action in consequence of a 
strong recommendation of the Royal Commission on 
Science, presided over by the late Duke of Devonshire, for 
the establishment by the State of an observatory of solar 
physics in which Inquiries relating to the nature of the sun 
and its changes should be fostered, and various Investl- 
gatfons which were necessary should be crimed on. 

The commission also proposed that similar Institutions 
should be established in various parts of the Empire. 

The ground on which the Royal Commission, and sub- 
se<|uently a memorial presented to the Government by the 
British Association, urged this new departure was that, 
in the opinion of a considerable number of scirntiHr men, 
there was a more or less intimate connection between the 
state of the sun’s surface and the meteorology of the earth, 
and they directed attention to the fact that recent indepen¬ 
dent investigations on the pari of several persons had led 
them to the conclusion that there was a similarity between 
the sun-spot period, periods of famine in India, and cyclones 
In the Indian Ocean The memorialists concluded by 
saying — 

We remind your Lordships that this important and 
praclJcul scientific question cannot be set definitely at rest 
without the aid of some such institution as that the 
establishment of which we now urge 

The Lqrds of the Committee of Council on Education 
referred this memorial to a committee, consisting of Prof 
$tnkes. Prof Balfour Stewart, and General Strachey, for 
their opinion as to whether u coinmencament might not be 
made to give effect to the proposals of the memorialists by 
utilising the chemical and physical laboratories at South 
Kensington, as the proposi^ observatory must be' mors 
chemical and physical than astronomical. The following 
paragraph appeared in the terms of reference — 

^ “ Although we are not at present in a position to con¬ 
sider the establishment of a physical observatory on a 
eomprehensive scale, we believe that some advantage can 
be gained if a new class of observations can be made with 
the means at command, since the best method of conduct¬ 
ing a physical laboratory may thus be worked out experi¬ 
mentally, and an outlay eventually avoided which, without 
such experience, might have been considered necessary." 

While the discussion as to the establishment of a solar 
physics observatory in this country was going on, Lord 
Salisbury, who was then Secretary of State for India, per¬ 
mitted me to send him a memorandum on this subject. In 
It 1 pointed out that what we wanted, especially In reference 
to solar inquiries, was to learn, day by day, what the skn 
was really doing, which India and other tropical countries 
always could tell us, while It seemed almost Impossible that 
we should ever get sufficiently continuous records in 
England 


I gave the following extracts 

" Solar research Is now being specially carried on in 
Europe at— 

fi) Potsdam, In the new Sonnenwarte 
" (a I Paris, ki the new physical obaervatory. 

" U t Rome and Palermo. 

(4) South Kensington, In Gonneetkm with the Sdence 
and Art Departnentp 

(5) At Greenwich, Wilna, and other places It Is cairled 
on In a less special way. 

In these European observatories^ however, especislljr 
in the more noithem ones, we are attempting |o makei 
bricks without strSiw, that is, the cUoiate is such dist 
the observathme an often Interruplad, at tlsMs | 6 r wedu 
to||[ether, wfaUq^ In addition to this. In wkitsr dih itlin^s 
altitude is so small that fine wqrk is imposlble. 

- " Whllo thie state of things In Euf^i tp Iqtfip/ 
on the othttf hadd, ope has an "uidbnlteil and donstaiit 
Bupply of the row vhaleriol, bv tvfalob 1 Matad tibai llpra 
one can, if one chooles, dbColn obeerratioiis of the finoif 
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quality in sufficient quantity aU the year round- I map 
even go further, ana say that, llntltlng my remark, Ip 
EngllA ground, we have in India a monopoly of the raw 
material " 

The prayer of the memorandum was panted, and ii|K>rt|y 
afterwards 1 had Che pleasure of sending out one of niy 
assistants to India Unfommately, he died soon after the 
first senes of dally photogfi^s of the sun hod been com¬ 
menced, but eventually the 'Irigonofnetrical Survey Depart¬ 
ment took the matter up, an observatory was built at Dehra 
Dun, and India began its work, and 1 am thankful to uy 
that It has gone on continuously ever since. 

It was not until 1^79, and after a letter from the Duke 
of Devonshire, that a sum of 500/ was taken on the 
estimates to replace the assistance formerly obtained by 
myself from the Government Grant Fund administered by 
the Royal Society, and to allow of more rNcarch work 
being undertaken. At the same time the Solar Physics 
Committee was appointed The object sought was to make 
trial of methods of observation, to collect and discuss results, 
to bring together all existing information ^S^bjec^ 

and to endeavour to obtain toniplete senes of observations 
Xiong the most important lines. 

This btate action was taken because the sun has to be 
studied, if studied at all, continuously, because it is ever 
changing, and the piure we study it the lonjE^er are the cycles 
which we find to be involved ; hence, a|l inquiries into ite 
nature must be on an Imperial basis' ^Individuals die, 
nations remain Nor is this all. Observatories are not 
only wanted in the centres of Intellectual activity where 
research can be conducted in a scientific atmosphere, but 
there must be others to obtain the necessary obse^atlons 
In those favoured regions of our planet in which the 
maximum of sunshine can be depend^ upon 

The then Astronomer Royal, Sir George Airy, was most 
sympathetic, and as a result of this State action the little 
observatory at South Kensington was shortly afterwards 
enlarged; it has considerably grown since then, but It is 
still in the experimental stage. Although, perhaps, 1 am 
not the one to say It, I am prepared to take the responsi¬ 
bility of stating tnat It is now cme of the best equipp^ for 
Its special work In the world It certainly is the shabbiest 
to look at. Irreverent comparisons have been made even 
in the House of Commons, the general appearance of Ita 
wood and canvas huts having been likened to that of a 
more or less disreputable 1<ming travelling menagerie, 
but, at all events, It Is instrumentolly efficient, and that for 
the present must be sufficient 

During the last quarter of a century a great deal of work 
has been going on, and the colonies and dependencies of 
Britain have aiio been doing yeoman service; very little 
has been said about It, because not all departments are In 
the habit of advertising themselves, and Blue Books are 


not as a rule light reading. In the first place, the Indian 
doily photographic record, which was weak during a month 
or two during the south-west monsoon, was supplemented bv , 
the erection m a duplicate instrument at the Mauritius, and 1 
am again thankful to say that the work has gone on at the 
Mauritius continuously since. Thus we have now two 
trdpical records, which, taken together, may be describAl 
as absolutely continuous, of solar changes sent ip ua fft 
the most Imperial fashion by two observatories. Anodvir 
appeal was Australia^ For a time racorda wef^e 

' sent us, but I am sorry to say that after a thna they ceaaed- 
These records are sent regularly with every precaiutkar 
■gainst loss to the observatory at South Kensington^ and 
for the days when no photo^aphs have been .tfdm 
tireeilwich the necessarv photographs are transmits thsTf. 
where they aiw reduced in continuation of the record coiw- 
menoed hi 1873 there, in successloA to Kew- 
What has baeti the result ol this? The fane hmamoiit 
Reyal look up this work at Gresnwlcb Ih, 1871- - fn 
r878» 4877, 1878, the wrerage livmber V 
It wae nca^le to ,cMln |«SbBgcahbfi lit WjM. 
'WM'«'Uttle amb.tta liSfy the Sxact' wm bsinc 
tiff,' Tbld'wii^ Greenwm wovUnS 

nafaniaf leorit* t '* * 

»Sit, we MM M tSb liWpsrM woAf^ SdAt^ 
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air «very day vgcm two. It li eaiy to understand that 
with such 4 magniiioencly oompleM record as thia the study 
of Boise physics was enormously improved. 

Very fortunately for science, even before these steps were 
being taken td secure a continuous record ol the spotted 
dna. Prof. Rsnplghl (i86q) and Prof. Tacchinl (187s) had 
commenced at RoBie a (folly record of ^ solar promln- 
encee and of the latitudes at which they appeared at different 
times. 

1 pass on to some of the most important work done during 
the last quarter of a century, only referring to the results 
obtained which bear upon the connection between solar and 
terrestrial changes 

l)fany Important advances were made in 1878. 

Mr. F Chambers, In continuing his studies on the Indian 
barometer, found (Nature, vol. avili, p. 567) a remarkable 
degree of resemblance In the progression of barometric 
pressure during summer, winter, and year, and sun-spots 
from year to year, but he noted that the barometric curve 
fogs behind the sun-epot curve, particularly In the years 
of maxima of sun-spots. The winter curve Is more re^lar 
than the summer one, probably becauee the weather 
generally in India Is more settled In the winter than In the 
summer, but on the whole the two curves support each 
other In having a low pressure about the time of lun-spol 
maximum, ana a high pressure about the time of sun-spot 
minimum We may therefore conclude that the fwn Is 
holiest about the time when the spots are at a maximum 
He added that these results appear to harmonise well with 
the decennial variations of the rainfall in India, and to 
throw light upon the Inverse variation (compared with the 
sun-spots) of the winter rainfall of northern India. 

Dr. Allan Broun also, In a discussion of Indian barc^ 
metric readings, found that the years of greatest and least 
pressure are probably the same for all India, and that, 
therefore, the relation established by Mr. Chambers for 
Bombay hedda for all India (Natubb, vol. xix, p, 6). 

1 next pass to rainfall. Dr, Meldnim, returning to his 
rainfall studies, found that (Naturb, vol. xvill. p, 363) 

“ There is a remarkable coincidence between the rainfall 
and sun-spot variation at Edinburgh, much more remark- 
alile than that at Madras. The years of maxlmuiq and 
minimum rafnCaJI, and sun-spots for the mean ^cles, 
coincide, and on the whole there is a regular gradation 
from minimum to maximum, and from maximum fo the 
that minimum." 

The minimum rainfall occurred, on an average, in the 
year Immediately preceding the year of maximum sun-spots. 

The results of these InvestIgatioAs ahow that the rainfall 
pf ftfty-four statlona In Great Britain from 1834-1867 waa 
0'7C Inches below mean when sun-spott were at a minimum, 
hifi 0-90 Inchea above mean' when eun-apota were at a 
aaiklfrtum. 

the Iblrty-four atatloni In America, the corres p onding 
lumbers were 0-94 Inch and 1-13 inch. 

In the report m the Meteorolorical Department of the 
Qoveriunent of India, publfahed th|« year (1^), the follow- 
Ihff reference to solar action occura^.^ ^ 

"The following are the main important inferences that 
4 lii meteorology of India li^he years 1S77-1878 appeqea to 
SUgiMC, If not to Mtablish 

"^ere U B tendency at the minimum sun-spot perkidt 
tb pndooged excessive drsMure over India, and to an uil- 
development of the winter rains, and to the obeuM 
wee isf abnormally heavy sitowfdl over thq Hlmafoyan 
fegto, . . . This appears aln tb be aooonipihfod'by.a 
Sftfk monsoon.'* ‘ 

the fofotfoa of todfon faffSeeh end tlie^.haroioeigr 
' k* ftiUy trealM hy My, Ctiwnbefi,^ the nAihor- 
CfOpwter for westcyn InAfo (NfTUntr, voU 
O eoiicluM from hfo Inquln dfoc thbre^li msne 
f.'^k^don batweert |he Oarfotloiu ol , 

K fiirs, and fafotaff. and^ is laminao foH 
ic^ hf of nfpu R.fo pndmbfo 

' ^ jv emrmectof 




atkm became more and more uniform at the various Btatfoiis, 
thua leading to the ooncluslon that the " abnormal vari~ 
ations of long duration affect a osry wide area." For 
testing this, tm conditions of Batavia were compared wllh 
those at Bombay, and the results showed a striking co¬ 
incidence, the curves obtained for the two places being 
almost identical In form, but with this remarkable difference, 
the curve for Batavia waa found to tag very persistently 
about one memth behind the Bombay curve. 

Similar results were then worked out for other statlona, 
St Helena, Mauritius, Madras, Calcutta, and Zl-ka-wel. 
On comparing the curves obtained for these various places, 
though a strong resemblance in form between all the curves 
IS obeerved, there is also strong evidence of a want of 
simultaneity In the barometric movementi et different 
stations, and as a rule the changes take place at the 
more westerly stolions several months earlier than at the 
more easterly ones 

Thus on comparing the curvee for St. Helena and Madras 
from 1841-1846, the latter sometimes fogged behind the 
former as much as six months, and for Boimmy and Calcutta 
the corresponding difference was often upwards of six 


The facte suggested to him long atmospheric waves (If 
such they may be called) travelling at a very slow and 
variable rate round the earth„ from west to east, like the 
cyclones of the extra-tropical latitudes. 

With special reference to famines, he remarked that, on 
comparing the dates of all the severe famines which have 
occurred in India since 1841, widespread and severe famlhes 
are generally accompanied or Immediately preceded by 
waves of high barometric pressure. He suggested, there¬ 
for^ that Intimation of the approach of famines might be 
obtained in two ways;— 

(a) By regular observations of the solar spotted area and 
early r^usBona of the observations, so as to obtain eariy 
Infonnation of current changes going on In the sun. 

(b) By barometric obamations at stations differing 

wldriy in longitude, and t^e early ocwimunkatloiiB of the 
results to stations situated 'to the eaetward. , 

In the same year, Dr H F Bfonford dlocovered that 
(Natusb, vol. xxl. p. 480) 

" Between Russia ahd Western Siberia on the one hand, 
and the Indo-Malayan region on the other, there is a re- 
clpvooatlng and cyclical oscillation of barometric pressure, 
of such a character that the pressure is at a maximuiii In 
Western Siberia and Russia about the epoch of maximum 
Bun-spota, and in the Indo-Malayan area at that of minimum 
■un-sjmts." 

Up to i8|^ip the general idea had been that there woe a 
mat difference between the meteoralogkal condltiona at 
»e maximum and mlnirhum of the sun-spot curve, but the 
nHMO numerous and more accurate series of observations 
available In Che year in ^estlon revealed to Meldnim 
" extreme oscllfotkms of we|ther changes In different plaoet 
at the'tuming points of tbe curves rcpresenHnj^ the Increase 
and dberease of solar actirity." 

This was a most Important change of front. Not the 
niaxi|num only, but botn the maximum and minimum had 
to be oonsideru f * Relatlona Of Weather and Mortality, and 
In the Climatic Effect el ForastB 

In relation to these pressbre changes BlaMbrd wrdCe ai 
foUowe (Nature, vol. xxl. p. 48a) 

" Among the best cstabHneti variatione In terrestrial 
RMtoorolo^ which conform 10 tbe sun-spot cycle, are thefte 
of troplesl cyriooes, and the general rainfall of the globe, 
both of rtbm idiply a corresponding variation In evapor- 
edon and the cOndsaBatfon of vapour. Now the variatfoo 
^ pressure with Which we have to deal evidently has Its 
esit In the higher (pmably the doud-formlng) etrata of. 
the a&neepltere' Hire Ib nOt only illustrated in^tbff present 
•hiMnce^ by the observed toUtive excess of preqpdkt at the 
hdl BtatlpM as eompBred with plains, but ols^ foUpwe 

-..V-eetabllSh^ by Caiitier pild 

a, the fefhperqture of the foweit scretum 
manner jlntafoiltaplg to the obsSreed yaHotfon' 
/l^la Chen aY^ULMUiable ItSferenoe that,the 
to. prfii^Hcliiig, the obserw rediiSc^h of 
apdim of 'Jun-mt. mqi^uia Is the more 
8|(fd ntodtef" vapour, whfoh mBf operate 
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In three different ways. Flrn, by displacing air the deiiEiry 
of which is ihree-eighths greater; second, by evolving latenl 
heat in Its condensation, and thirdly, by causing ascending 
currents, and thus reducing dynamically the pressure of the 
atmosphere as a whole Ihe first and second of these 
proceases do not indeed directly reduce the pressure but only 
the density of the air ntralum while Ihcv Inircase ils volume 
In order, therefore, that the observed effect may follow, 
a portion of ^he higher atmosphere must be removed, and 
this will necessarily (low away to regions where the pro¬ 
duction of vapour is at a minimum, viz , the polar und 
cooler portions of the temperature zones, .uid more especially 
those where a cold dry land surface radiates rapidly under 
a winter sky. Such an expanse is the great northern plain 
of European Russia and Western Siberia north of the 
Altai," 

In i8fi6 we ^ot the first fruits of (he observations of the 
Widened lines in sun-spots, which had been obtained on a 
definite plan, since 1879. The changes which occurred from 
a .spot-minimum to a spot-maximum, and some dislance 
beyonii, had therefore been recorded 'J'he changes wi^e 
most marked, showing a great change in the iheniistry of 
the spots at these times. At minimum I lie lines ihielly 
widened were those of iron and some other metals, but at 
the maximum the lines widened were classed as " un¬ 
known," because they had not been recorded in the spectra 
of the terrestrial elements It was reasonable to suppose, 
therefore, that the sun was not only hotter at maximum, 
but hot enough to dissociate iron vapours (Ffoc Roy. Soc , 

»886, p. 3 S 3 ). 

In i8gi Janssen's suggestion of 1R69 was brought Into a 
practiial shape for observatory work by Hale and 
Deslandres (Compies rendus^ August 17, 1891), and the 
prominences on the sun's disc and surrounding it were 
photographed In full daylight by using only the light 
radiated by the cak mm vapour, which they always contain 

By the year 1900 we had accumulated at South Kensing¬ 
ton observations of the widened lines for a period of more 
than twenty years There was a curious break in the 
regularity of the results obtained after 1894, and the Indian 
meteorologists reiKiited contcmiporaneous irregularities in 
the fndian rainfall 

1 deter Ml I nH, therefore, to make a connected inquiry into 
both these ilasscs of phennineii.i Thanks to the establish¬ 
ment of the Indian Mi tcorological Department in 1875, we 
had rainfall tables extending over a quarter of a century, 
and in the tropics, whtre the problems might be taken as 
of the simplest, to rampnre with the new >io1ar data 

1 have already staled that in the preliminary discussion of 
the most Widened lines observed in the sun-spots up to the 
year 1885 a most remarkable difference was observed In the 
lines observed at sun-spot maximum and minimum. This 
continued until about 1895, another ten years As the curve 
of iron lines went up, the curve of " unknown " lines came 
down, there were therefore crossmFj of the curves which 
might, on the hypothesis before r^erred to, be taken as 
the times at which the temperature of the sun had a mean 
value. These crossings turned out to be about half-wav 
between the maxima and minima of the spotted area which 
had to be considered .m the times at which the sun was 
hotter and colder than the mean 

We were then brought Into the presence of three well- 
marked stages of solar temperature—ft was no longer a 
question merelpr of spots and no spots, but of heat pulses 

The next point was to study these heat pulses in relation 
to the Indian raInfaU, and it was found that in many parts 
of India the plus and minus heat pulses on the sun, which, 
of course, occurred immediately after the time of mean 
temperature, wh^ the sun was getting either hotter or 
colder, were accompanied by pulses of rain in the Indian 
Ocean and the surrounding land. It was next found, from 
a study of the Indian Famine Committee’s reports, that 
the famines which have devastated India during the lost 
half century hatre occurred in the ^tervafs hetween the 
pplMS 

tpoa, with the view of getting more light on tiie Im* 
flprtant Issues raised by Ihh comparlaan of the solar heat 
^laqs and the Indian raliifallr 1 detarnitnad to reduce the 
obnivatipns of promlaetKSM made by Tacohlnl at the 
ObeerVatory of the Colleglo Roi^qp sIiIm 1874 , aiM to com- 
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pore the Indian meteoralogVcal conditions With thetn. 
reason for this Step was that the admirable photographs of 
the prominences on the solar disc, published by Hale anff 
Deslandres, showed the extensive area over whkh they 
were distributed An argumeni which has been Uped 
against the possible connection between solar and terrest^l 
changes was based upon (he small area covered by spots* 
In 1H77 Eliot wrote ns follows (Report on the Meteorology 
of India, 1877, pa) — 

" So far as can be judged from the magnitude of the suir^ 
spots, the cyclical variation of the magnitude of the sua’p 
face free from spots is very small compared with Lhe surfapa 
Itself, and consequently, according to mathematital 
print iple, the effect on the elements of meteorological observ¬ 
ations for the whole earth ought to be small " 

Now the photographs to which 1 have referred exhibited 
broad bands of prominences extending almost across thq 
whole disc, find if we assume two belts of prominences, 
north and south, io° wide, with their centres over latitude 
16°, a sixth of the sun's hemisphere would be in a state 
of riLsturbume, Hence it frillnwed that ihf ,p|l9qV,nfiACe 
effect, when fully studied, might be much more alnlnng’ 
nnd important than that produted by spots 
The prior work m connection with the Indian rainfall had 
mhown not only that there was a ilose oonnottlon between 
pressure and rainfall, but that the pressure was much the 
more constant element over (he different aieas The com¬ 
parison with the prominences obtained from the discussion 
of Tacchini's results was in the first InstaiKc compared with 
the Indian pressure curve. 

The result was magnificent, In addition to the well- 
marked prominence maximum at the maximum of the 
spotted area, there were others corresponding approximately 
with the " crossings " oif the widened lines, and all were 
re-echoed by the Indian barometers I 
The sun-spot cycle of eleven years gave way to u promin¬ 
ence cycle of about 3 7 years, and by this interval, as ■ 
rule, are the Indian pressures separated 
To see whether such a striking and importani result as 
this was limited to Indian ground, the important series of 
prcEXure observations obtain^ at Cordoba In South America 
were studied Here the same effect was hImo most marked, 
but with the important differentc that (he turves mmc in¬ 
verted, that is, high pressure years in India were 1 epresented 
by low pressure years in Cordobu 
In order to extend the Indian and Cordoba areas and to see 
how far these conditions prevailed, the pressure variationa 
of stations as widely distributed as possible were examined. 
The result of this inquijy showed that the world might bo 
divided roughly into two porlions. The Indian area was 
found to extend tb Australia, E*ist Indies, Asiatic Russia, 
Mauritius, Egypt, bast Africa, and Europe, while the 
Cordoba region might be said to include not only South 
and Central America, but the United States and Canada^ 
extending further west than Honolulu 
Iho discovery of this barometric surge, which has bean 
corroborated since by Prof. Bigelow, was an important 
advance, and will enable the investigator to connect up 
regions that undergo similar pressure changes 
In addition to the two periods, namely, 11 and 17 yeara. 
mentioned above, Brlickner (" Klimaachwanltongon/* 
Eduard firtickner, Vienna, i8m) has pointed out that them 
Is B long period weather variation. Hia dIscuaskiA of all 
the available data of pressure, rainfall, temperaturd, 
led him to conclude that there Is a perfodlcal variation M 
the climates over the whole earth, the mean length of tMa 
periou being about ihlrty-five years. , 

Since this work, a recent discussion of the sun-spoi dsdo 
by Dr. W. J- S. Lockyer (Proc, Roy. Soc., vol. IxvIU, pp. 
385-300) has brought to light a similar long periocL Mpi 
this has taught us that each eteven-year c^e Is dlfferefll 
from the one Immediately preceding and that fpMowIpg, }tV 7 
A further Inquiry Into the distribution Of the mar ApuiilBb 
encee, os Observed by Rt^fghi, Secchl tacdhlof^ RteoO» ttfd 
Maecari (Ifsinpifa deffA Sockffa degll SnsttioicmM 
T^oHanl), has felted In increasing qw knom^go^of £ 
oIwUl&i Of the idlur atito^ere,' The coAtre^ 
ence ^lon» or the, cdotred of the pramltience briu, tod « 
tBmteficy to mto fiwa to to high Istltuded, Ike/dtoto 
of kpbpi ! iPMlritir. two, tidti li;. 
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for torn? Hniio, than (hey couple up and rtiore (owatdi 
potto, while In the meadtimo a new belt beglni 
to'form In low latitudes (Free. Roy Sor., vol lul pp. 




ekiitence of prominences in the polar regions U co- I 
Im^ld'eAt with great magnetic disturbanres on the earth just 
prartoua to or about the time of sun sfM^r nmvima {ibid , pp , 
344-050). Further, these polar proniinmops are responsible 
for the existence of large coronal stKnuiri 1 nem the solar 
ptries, as seen during solar eclipses about ihr 111110 of sun¬ 
spot maximum In fail, recent reNnanli seems Lo indicate 
tMt this prominence nViulution is iiUiinaielv as<4uriatLd 
with all the different forms of the corona (Montklv Notices 
R.A.S., vol. Izill, 1903) 

There seems little doubt, therefore that we must look 
to the study of the solar prominences not only as the primary 
factors In the magnetic and atmosphenr changes in our 
sun, but as the Instigators of the terrestrial variations 
In dealing with solar phenomena, especially from a 
laeteorolorical point of view, it Is of great Importance that 
the pplla^Wsc be treated in zones and not as a whole. 

Jusf'as It has been shown that the prominences sometimes 
exist in three zones In one hemisphere at one time, so is 
this the case with spots, but unfortunately It is only very 
recently that the phmomena occurring in each hemisphere 
have Men treated In this manner 
It has already been pointed out that a possible connection 
existed between changes In the spotted area of the sun sod 
terrestrial temperatures Quite recently this question has 
been studied by Charles Nordmann {Cfompies rsndus, No 
18, May 4, 1903, vol cxxxvi,), who finds that 
** The mean terrestrial temperature exhibits a period 
sensibly ^ual to that of solar spots; the effect of spots 
Is to difninlsh the mean terrestrial temperature, that is to 
sajr, the curve which represents the variations of this 
is parallel to the Inverse curve of the frequency of solar 
spots ” 


log^ ^Application Is to be made to the reglitrary, Mr. 

Dr. Gulllemard, Prof Darwin, Dr Marr, Prof Bury, 
and Dr. A. W Ward have been appointed members of 
tho newly created Board of Geographuol Studies 

The following have been impolnted eloctora to the chairs 
respectively named —Prof Thomson, F R.S. (chemlstiy),^ 
Prof Lannor, Sec K S (Plumlan of astronomy), Sir M. 
Fouler, h K S (anatomy and Downing of medicine), PrOf. 
Allbutt, P K S (botany and physlologyX Mr A C Seward, 
F R S (geolug> 0 < Sir William Ramsay, F K S. (Jacksonian 
of chemistry). Prof f Jvemg, F R S (mineralogy and Bgrl- 
lulture), Ml J W Clark (zoology), Prof K B. Clifton, 
F R S ((fjvcnclisli of physics). If Darwin, F R S. 
(mechaniBiii), Sir Frederick 'irevcs, Bart (surgery). Prof 
Muir (pathologyl 

Prof Marshall Ward, Prof Hughes, Mr R H. A^le, 
Mr. T R Wood, Prof Middleron, Mr A E Shipley, Mr. 
J If Wlddiroinbc, and Mr W. MiCracken have been 
appointed examiners for the diploma 111 agruulture. 


Dr. H Kenwood has been appointed professor of hygiene 
at University College, Tendon, in succession to the late 
Pi of. W. H Corheld 

It is stated by Science that by the will of the late Mr. 
Charles F Doe, of San Francisco, more than ion.ooal. is 
bequeathed to the University of California for a library. 

Among the names of those upon whom the Senatus 
Acadenilcua of Ihp Univentity of St Andrrw'* 1 ms resolved 
to confer the honorary LL D at its annual grtuluation rere- 
nicny in March next are those of Prof \ H Keane and 
Piof J. N Langley, F R S. 

Mr Frrderick Puhbbr, fellow of Trimiv Cnllege, 
Dublin, has, says the Laficsf, presented n mini of anoof to 
the equipment fund of Queen's College, Helfast, to found a 
studentsnjp in mathematira in memory of his brodier, the 
late Prof. John Purser, of Queen's Cdlege, Belfast 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


OxPORD.^Four resolutions refemiig 10 compulsory Greek 
ware submitted to Congregation on Tuesday. The resolu- 
rion permitting candidates Intending to read for the honour 
echobl oF natural science to offer a substitute for Greek was 
oarried by a majority of a, the voting bein^ 164 In favour 
and ito against. The second resolution, giving the same 
option to honours students in mathematics, was approved 
by a majority of ag—the voting being 131 and 102. The 
two remaining resolutions providing alternative subjects for 
Greek in ihe^ examination in Holy Scripture, and In 
Responslons, were agreed to without a division The re¬ 
solutions Will now be embodied in a Statute by Council, and 
will be submitted to Congregation and Convocation In dqe 
form. 

The S55th meeting of the Oxford University Junior Scien- 
Hllc Club was held at the museum on Wednesday, February 
3r Mr J F, Hornsey, Wadhaiii, read a paper on “ Photo¬ 
graphic Films,'* with numerous exhibits. The loUowIng 
are the offleers elected for this term —President, Mr W E 
Smith, Balliol; biological secretary, Mr P T. Spencer- 
PhRlIps, New College J chemical secretary, Mr B M 
JOfito, Balllol, treasurer, Mr C P. D. A. Pereira, Keble, 
Odltor, Mr. G P. Poulton, Balliol 


CAUBhlDQi.^lt Is announced that when His Majesty the 
visits the university oh March i for the purpose of 
the new mutoums and medical school, he will be 
uiM by (be Queen and by Princess Victoria. 

^__ ^ £. inglls, King's, and Mr. A. Peake, St. 

Jdkxi^ hieen feappolnted demonatrators in mechanism 

AiM o^fed mechafilcB. 

JfMWi dOnaHom to the beneFaction fund have raised the 
folM to ^ number are sfMcfplIf ear-marked for 

nehtiftp Jl^partmentSk' . 

dlidemehip, vacant Oy thd untimely Aath 
i K^od^lt, will be Alledr up' (h the ^stqr terto. 
poUHir (4 the tatue Of aogi g year; the otodato 

MpMy tof n Ji^bhr.iaf the uidvetoffr, and tto 
lllbpWf Vb rtbsiM, \h jMdmaf moiplto- 


In a pamphlet published by Messrs Ginn and Cn , Prof 
J W Adamson, profesRor of education 111 King's Lnllcge, 
Lontlon, deals with what he calls our defeitive system of 
training teachers He argues that " professional training 
li a post-graduate business The general, ui distinct from 
technical, studies of the tCBcher are ndnilttKlIy part of his 
professional equipment, since he cannot teach whnl he does 
not know, and mental gymnastic 1$ at least as npccASai^r 
for him as for the layman Ne^crlhclc»s, it rom.nnn true 
that purely technical Instruction is alsn requisite, while the 
teacher’s general culture, whether of the university nr other 
type, should not be inferior in range or depth lo that of the 
layman of similar Intellectual status " He consequently 
urges that the general education of the teacher shraild be 
separated from technical instruLtion, the first being more 
or less completed before the second is begun 

Thb following apmlntmentv are announced lit the current 
number of the Vhysikahsche Zcitschn/l —Dr Ludwig 
Beretid, professor of chetuisiry at the University of Kiel; 
Dr Paul Spies, professor ^ physics at the Royal Academy 
of Posen; Prof. H Bctg, profeswr of mechanlral englneep- 
Ing at the Stuttgart Technical School, Or Eberhard 
Rimboch and Dr Georg Freruhs, professors of chemistry 
at Bonn I W WendeJIn, of Vienna, professor of electix^ 
technlcd and applied meihonicR at Lec^n , and Dr Fredenk 
Carl Mulertz Slromer, professor of niarhematirN at 
Christiania in succession to the late Prof. C A. Bjerknes. 
Prof Herrmann Struve is Ruueed Prof Wilhelm Forster 
as professor of aotronomy at ihe Universltv of Berlin, and 
Ur. Robert Freiherr Daublebsky von Stcrneik has been 
transferred from Vienna tn the chair of matbematlrs in the 
University of Czernowitz The course of lectures at Bafin 
on cbenrlstry of foodstuffs has been jilaced in the hands of 
Prof. Kart Kippenberger The following teachers m 
toobnlcal high scnools have been raised to the standing of 
prefastor Lutii professor of mechanual englneerffig at 
Anchen ; Dt. Carl Fmo^, professor of electroAemli^ at 
BcUaAt and Dr. Bernhard Neumann, profeasor of ebtonlaBT 
PvmStult. 

Tte 0 rto Mluina ol Ihe report for cM of tlia Cato- 
mlaatotier of-|foucatlan of the United Stotoa Bureau o( 

'1', ■ “ , 
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Education hn now been puUlehed. The nibjects Included 
In the volume of 1176 pngea ralete to educntlwel problem! 
in nil parte of the world, and prominence ie given to the 
needi and condition of higher education In varloue countrlea 
Among ehaptera likely to Intereet men of ncienoe may be 
mentioned the Brat Inetalment of a eom|dlatlon of the general 
lawa relating to colleges in the United States founded, 
under Acts A Congress, for the establishment and for the 
more complete endowment and support of colleges for the 
benefit of agriculture and the mechanic arts An account 
• of education In British South Africa reviews the facts with 
reference to Cape Colony, and enumerates the efforts being 
mode In the Transvaal and the Orange River Colony to 
supply efficient education Interesting particulars concern- 
^Irtg university work In France are given in an article on 
education In France It appears that the number of student! 
in the French State universities rose from 17,605 In 1867-88 
' to 29,931 in 1901, of whom 3910 were registered in the 
faculty of sciences. It should be added that there are also 
in France 3500 students In State technical schools of a high 
order A chapter on Italian education reveals evidence of 
the Increasing favour in which technical instruction is held 
In Italy. In 1899-1900 there were 37,900 students attending 
the •Government and private technical high schools, and of 
these 3900 were women In Russia, acceding to on article 
by E. Kovalevsky, there dre thirteen superior technical in- 
MltutionB with 8m studenis It is impossible even to 
mumerate the complete contents of this valuable report : It 
will provide students of education with material for much 
itudy and thought. 

A aPBciAL ^bcommittee on technical instruction for 
wpmen, appointed by the Technical Education Board of the 
Lonton Cwnty Council, has Issued a report. The aub- 
pommlttee found that It could get little help from the study 
9f foreign Institutkons, as the women’s technical ichools in 
dontlnental countries ore day Rhools In which general 
s^catlon and technical training are given together 
Technical classes like those carried on at London poly- 
tRlmics, and work-girl stpdenta like those who attend such 
classes, are practically unknown on the Continent. The 
report first reviews the opportunities for technical instruc¬ 
tion now open to women, and then proceeds to make sugges¬ 
tions for promoting further developments In such technical 
Insti^uction It is urged that, wherever possible, women 
tebchers should be appointed for those trade classes which 
are reserved exclusively for women, that the attention of 
leading employers be directed to the action which has already 
Mn taken by certain firms in arranging for their appren¬ 
tice to attend technical classes, and that the attention of 


trated by ftmall noots* In and abo^ this doour 
full of mnoll fragmenta of charcoal ofid bona; tnoao otw 
particularly abuiSant round groupa of largo flat itoii|as» 
which oeam to have formed andent hOmtha. The Unde 
soama contain Implementa made of vain-quorta. For m fov 
feet above thia land-surface the angular head '* oonim 
mainly of loam with fragmenta of vebi^uarts, soom of 
which are worked. This seems to ba the first record df 
Palaolithlc man in Cornwall.—Implemeatlferous aectlQoa at 
Wolveroote (Oxfordshire); A. M. Boll. This section showi 
the following beds —(j) Oxford Gay; (a) old aurfaoe, In 
which are pits or troughs chiefly filled with gravel and en¬ 
veloped In weathered day; (3) a large river-bed, containing 
gravel at the base, and layera of clay above; (4) hfeollthlc 
surface-layer, a feet thick. The gravd of the river-bed oon- 
tains quartzite-pebbles, some of exceptional 1I4C, and Is 
covered by a thin lenticular layer of peat end sand, yielding 
thirty flowering plants and many mosses; the clays over 
this have probably been formed in a lake, possibly due to a 
beaver-dam. In the gravel-bed are found Implements 
formed of flint quarried from the Chalk, or^pf .auarUlte 
fiom pebbles of the Northern Drift, all remarkable for their 
size, beauty, and freshness, together with the remains of 
large mammals, including the mammoth The old surface, 
from which the river-bed has been eroded, has also yielded 
implements associated with quartzites, quartz-pebbles, and 
lydianstone, gravel from the Thames Valley, limestone- 
pebbles, Oolitic fossils, and sand. 

goologleal Society, January 19.—G. A. Boulcnger, F R.S. 
vice-president, in the ihalr. —A communication from Mr. 
Guy A. K. MBroHBlIi entitled “ A Monograph of the 
Coleoptera of the Genus Hlpporhinus, Schh.," was read. 
It contained an enumeration of 138 known speciea of the 
genus, of which 50 were described as new —Dr Walter 
Kidd proposed the use of two additional characters in the 
description of genera and species of certain mammals. 
These were the arrangement of the hair on the naso-frontal 
region and the distribution of hair-whorls—Dr W. G. 
SldouMMid read a paper on the skull of the giraffe, baaed 
on sections made in five different places through a skull of 
that animal —Mr. F. E Soddsurdi F.R S., read a note on 
the brains of the potto (Perodteheui folio) and the slow 
loriB {NyciicehuM iardtgradus), and made some observations 
upon the arteries of the brain in certain primates that had 
died In the society’s menagerie.—Dr C. W. AndroM read 
a paper on the pelvis and hind-limb of the ratite bird 
MuUerornU heistUt, and described a new struthlous bird, 
from the Upper Eocene beds of the Fayum, Egypt. 


^Irls in the elementary Khools be directed to the oppor¬ 
tunities for Industrial training, and that every encourage¬ 
ment be offered to them to attend technical classes 
Among the proposals—which number twenty-six—mode by 
the Buboommlttee, a few seem of special importance 
For Irtstance, that classes be established for the training of 
wbmeh in hygiene and sanitation with the view of their 
taking up the occupation of aanitaiy, workshop, or public 
health inspectors, or of rent Qolloctors; that in domestic 
economy schools more thorough instruction be given in the 
care and management of young children; that day classes 
for the training of daily servants or charwomen be con¬ 
ducted; and that technical day schools for girli, with a 
course planned lo cover three years, be opened as opportunity 
bffers. 


SOCIETIES AND ACADEMIES. 

London. 

Oeologfcal Boelaty, January 6 .-i-Slr Archibald Gdldib 
Sec.R S., vlcejorusldent, in tha choir —On a Palaollthlc 
floor at' Prah Sands, In Cornwall: Clemant RoM^ p.R,S., 
and EiaaiMT M. HoM Prab Sandi llanbout 7 miles «aat 
ol'Pemanee, and have long bean knofirn as exhlbithqi; a 
good toctkm of " head *' or rubblo4i4ft, over raleqd 
whkh rests on a wanto-worta h»ck> platform. Recall acbnns 
Myar cleared away the taiua at fhe foot Of tbd dHff, ami 
hhva afiPi^, bettreen ike and ^ ralaori he^ 

4 Palao^thlc land-evface^ euMfSng of 
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Royal Meteorological Bocloty, January ao.—Annual 
general meeting. Captain D. Wllson-Barker, preaident, In 
the chair.—^The Symons gold medal for 1904, awarded to 
Hofrath Dr Julius Hann, of Vienna, in consideration of 
his eminent services to the science of meteorology, was 
recrived by Count L. Szdchenyl, First Secretary to the 
Austro-Hungarian Embassy, on behalf of Dr. Hann.—The 
RrooMMt in his address dealt with the present condition 
of ocean meteorology, end began by referring to the early 
workers in meteormogical science, Lieut. M. F. Maury in 
America and Admiral R. FitzRoy in England, alao to the 
address On the same subject delivered to the eiidety I^Dt. 
R. H. Scott, F.R.S,, In 1886, He then sketched the pn- 
sent state of eur knowledge, Ulustratlng bis remsrks by 
numerous maps. He reviewed the metwological work 
different naUras, pointing out the energetic action of thn 
United Sutae In particular, and of Germany and Englai^ 
He regretted the want of liberality^ 4 iown by tha Oovorh- 
ment In affording financial eld for the de v etop n ient of llila 
important srience, and in conduelon urged tha na tma Hy 
of IfiteresHng the youth of the country In the inattvr 
making It a spedal subject of school and ooUqge 
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'' BoelAtf, J«iiaft|9 ai.'-i^Prof. S. H. Vinv, F.ltS., 

priiklMH, In the dirir-^Dr. Eric DvmMta exhibited a 
lentent-Mlde ehowfnff diegrame' of bloerpeUary fnilta of the 
FlreiR;h bean. The ^Mclpaene of Ffcafeolai vulgarfs, Savl, 
were obtained frotn a g^en on the Middle CoiJ-nieBKirefl 
of north Derbyihlrei^llie Ree. R. Aohington Billion ex¬ 
hibited a Anelv pmerved female BpecJmen of the northern 
■tonoorab, Lifhodes mofa (Linn.), from Aberdeen, and 
directed attention to the vartoos fmanlsms securely settled 
upon Ite carepare.-^Blecayan plankton, part i., methods 
and data .Dr G. H. Powinr. This formed the introduc¬ 
tion to a series of reports from different hands dealing with 
the collections made by Dr Fowler in the Day of Biscay 
during a cruise of H.M.S. ReM§arch, and set out the objects 
of the cruise, the gear employed, and the records of weather, 
light, temperature, &c^, kept in the naturalist's log.—^The 
Crustacea obtained during the operations described in the 
preteding paper, entitled Biscayan Plankton Collected on 
H.M.S. Research In July, 1900 Part li. The Amphipoda 
and Ojadocera, with Notes on a Larval Thyroitracan " 
Rev. /K R R. StoMIngi F R S —Dr Fomrlor added some 
iWites on the distribution of these Amphipoda, particularly 
in relation to the special points which the cruise was de¬ 
signed to study No species, nor the Hypcriidea as a whole, 
showed any signs of the nocturnal rise and diurnal fall 
alleged to affect the epiplankton. Evidence was adduced 
to show that Cyphocarts anonyx and Scina boreaUs were 
Arctic and Subarctic forms, s^ing the deep cold water 
of the mesoplankton at the lower latitudes of the Bay of 
Biscay. 

Paris 

Acadomjr of Sclencea, February 1.—M. Mascart In the 
chair.—Presentation of the atlas of solar photography 
carried out at the Observatory of Meudon . J Janooofi. 
The accumulation of the material Bummansed in this work 
has occupied twenty-seven years, upwards of booo photo¬ 
graphs having been taken The lenses of the telescope, 
made by Prazmowiki, were constructed of a flint glass 
specially chosen to give a maximum in the HH' violet 
region, and the time of exposure was reduced to about 
1/3000 second.—The action of carbon upon quicklime at the 
temperature of molten platinum. Henri MoImaii. The 
experiment was carried out in a quartz tube, heated by the 
oxyhydrogen blowpipe, the material being placed in a 
graphite boat It was found that an Intimate mixture of 
finely divided quicklime and sugar charcoal was not 
attacked at the temperature of melting platinum, no trace 
of calcium carbide being formed It was also proved ex¬ 
perimentally that at its point of fusion calcium carbide is 
at k higher temperature than the melting point of platinum 
—■The direct reduction of aromatic halogen derivatives by 
finely divided nickel and hydrogen Paul tabatlor and 
Alph. MalllM. At a suitable temperature, chlorine deri¬ 
vatives of benzene are reduced by hydrogen to benzene in 
the presence of finely divided nickel. Thus at ayo” C 
chlorobenzene gives a good yield of benzene, with small 
quantities of diphenyl. Hexachlorobenzene gives a mixture 
containing trkihlorc^, dichloixH, and monochlorobenzene, 
together with benzene. Bromo-compounds undergo a 
similar raductioa, but with greater difficulty, on account of 
the formation of nickel bromide, whkh Is not readily re¬ 
duced at the temperature of the experiment. lodo-com- 
pounds behave In a like manner; the reaction stops after a 
short time on account of the accumulation of nickel iodide, 
but Sf a mixture of hydrogen and iodobenzene and pure 
hydrogen are sent alternate^ over reduced nickel at ayo” Q. 
a good yiekf of benzene la obtained.—Observations on tbs 
precedliig note: M. ■•rthoiwti The relatioa between the 
Joregolng eKpcrlmentB and those made by the author in 
t86g by mennis of hydrlodic acid Is pointed out, and the pre- 
chutiotia necessary In the repetition of this work insisted 
on.—On the ecapyler and pelvic hands of the holocophaloQi 
flAci and lri> toe Dipneustse: Armalid i BB B t iT*-*-CybserV- 
dtoiito dO sup'inade at toe Opematory of Lyons with 
tito td Mitolorta] dum^toe third quarter of 

' TeUao, m,^lven ahowiig the 
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Intemity of the eolar radiation, prevuHiely noted at 
Lausanne, Clarene, Heidelberg, and at Washington, are con¬ 
firmed by the author's observations at Warsaw The first 
marked dlnnnution commenced in May, 1^2, 'the lowest 
point being noted in the spring of 1903 Towards the end 
of the year the progress of this diminution of intensity, 
compared with that of 1903, appeared to be arrested, 
although the absolute values still continue low when com¬ 
pared with the values for 1901 The eruptions of Martinique 
nave been suggested as a possible cause of this dimJnutliM, 
but BO far positive proof of this is wanting. —On systems of 
two surfaces the lines of curvature of which pitM^t on a 
plane following the same curves M. OulohArto—On entire 
functions A. Pollnt«~On immodrome functwns and trans¬ 
cendental numbers Edmond MAIllot.—On the principle of 
construction of an optical apparatus for obtaining very high 
magnifications. C Ohabrlg. Instead of obtaining a 
geomcincally iimilar image, as is the case with toe usual 
optical systems, the suggestion is put forward that de¬ 
formed, magnified images may be used, reducing these 
Images to their proper toape by a geometrical construction- 
The case of the magnification pr^uced by a transparent 
cone is worked out action of magnetic fields on feebly 

luminous eourtes' C. Button. Whenever phosphorescent 
calcium sulphide is placed in a non-uniform ntognetlc Add 
It becomes more luminous, but there is no aetkm in a uni¬ 
form field The bearing of these experiments on work with 
toe Blondlot rays is discussed.—On the physiological action 
of the n-rays and conducted radiations Augustki 
Ohnrpuntlor. A piece of tempered steel, moved about the 
side of the head, the room being in semi-darkness, produces 
a distinct Increase in the clearness wilh which the surrouiid- 
ing objects are seen, and this effect was proved not to be 
due to changes of refraction In the eye.—The emission of 
fi-rays by plants maintained in the dark . Edouard Mopwv. 
—An^ attempt at an experimental determination of rational 
clothing J BorgofilBk—On manganese sdu acting as 
oxydases in the presence of a colloid ' A. Trilhat. Colloidal 
solutions of manganese obtained in the presence of allMmcfi 
possess the properties of an oxydase, oxidising hydroqulnone 
to quinone, pyrogallic acid to purpurogaTlIc acid; toe 
oxidising properties are removed by Mfing.—On mixtures 
of antimony and its tnsulphide H PMabofi.—On an 
isomer of borneol, campholenlc alcohol, and some campho- 
lenic derivatives A BOhttl.—Some new dinaphthopyranlc 
phenols R. Foaau.—On the alkyl-allyl-ketones: E E 
BlAlao. The general method for the preparation, of 
ketones by^ the use of the magnesium alkyl compounds fails 
with allyl iodide, the reaction being abnormal. The author 
has now found that the condensation of nitriles with allyl 
iodide proceeds in a normal manner ih the presence of zinc, 
and has prepared a number of allyl ketones in this wpy — 
Oxyalkyl ethylenic hydrocarbons and acids Charles 
MBurwu. The author has isolaled in the pure state a series 
of oxyalkyl ethylenic acids of toe type RC(OR) CH.CO.H 
and of the corresponding hydrocarbona^ and has studied, the 
modes of decomposition of these compounds.—Researches on 
BzO-compounds; the rqductlbn of acetals and nitrobenqoir 
acids P. FrOuntflMV—Th^ influence of the carbonic odd 
emitted by the sofl on vegetation. £ DomBunay. From 
earlier work the author had been led (0 the conclusion 
that the rapid growth of plants under glass is not only due 
to the hirh temperature caused by the Jermentation of toe 
manure, but Is largely due to the large amount of carbm 
dioxide given off In confirmation of this view, further 
experimental evidence of the effect of an excess of carbon 
dioxide Is now given.—On the culture of divers species of 
higher plants fn the pmence of a mixture of afgaa Sijd 
bacteria j MM. Boulllipo and Bluotlnlanl. Several non- 
legumlnouB plants may profit by atmospheric nicnmn ^ed 
by certain lower organlnna, algn and bacteria.—Orgatosa- 
tlon and morphogeny of the Tridacnss : M AvitliBBivw—On 
the adectiort of polytaxlc characters jn toe cane of Mendelian 
gnnkths' G. Ctoiifgno Report on the development of 
toe apporapis and metamorphoaes in insects ^ Jules 

AiMk*—Thi appHpaXton of toe X-raya to toe exandpallon 
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r tom Fagofyfum . Pierre Paul ntolier.—On the growth 
weight 01 plants: Mile M WMrnnvm m i i M m —On the 
culture of blaclc rot. P Vlala and P PMOttwL—On the 
fdU of phosphorus In mineral layers I* Dm Launay.— On 
the presence of the Oljgorone In Mudagaarar Paul 
the earthquakes felt In Portugal during 
ipcn , Paul OhoMt. Slight earthquake shorks are frequent 
In Portugal, but on August q and Seplpmber h, rgoj, Ihni 
country was visited with two Sluuks of unusual fcirre. The 
first of thejic afiected nearly the whole of Porlug-il, the 
second was more limited In range, and il is shown thui I he 
seismic centres of both these earthquakes were in deep srj 

Nbw South Walbs. 

Royal Boeioty, December 2, 190J —Mr F B Guthrie, 
prsBident, In the chair —A comparison of the periods of the 
electrical vibraiions BasorialP<l with simple ilnuits J A 
POHeeki with an appendix by J (' CImo. The periods 
of the electrical vibrations vnnneited with narrow rect¬ 
angular closed circuits have been compared with thoNc of 
the oscillations associated with straight wires, with open 
and closed circles, and with closed eJlipseM Dehiiile 
numerlcHl results have been obtained for iirtuits varying in 
length from j to 9 metres—A ixintnbution to ihe study of 
the dielectric constant of water a I low teiiiperadires () I' 
Vwmsrlllor. The object of the expenmeiits was to a seer I am 
whether the dielectric constant of water had a iiiaMmum 
value at a° C or not. First an air cnndensrr was utcd, 
reodlngB being taken as Us capacity was given different 
known values, and then a condenser having water as its 
dielectric, readings being taken as the lempc^rature robe 
from 0° C The capacity of the water condenser invariably 
decreased as the temperature rose, thcn'c being no indication 
whatever of a critical value at 4° C 
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HOMnOhOGY 0¥ THE FLlOWERING 
^ * Ff:AN%&,j : 

Morphology of Angidlfy^Tmt. Part ii. Morphology of 
Spermatophy|eB. By J. M. Coulter and C J 
Chamberlain. Pp. s + 348; illustrated. (New 
York and London Appleton and Co , 1903.) 

D uring the Ust decade or so the aspects of ve^- 
table morphology have undergone an astonish¬ 
ing change, one indeed almost approaching the 
nature of a revolution. Many of the controversies of 
twenty 3reara ago have now ceased to excite interest, 
^d those old standing problems on which attention 
will always he concentrated have come to be regarded 
from other standpoints, whilst hosts of new ones have 
hustled- themselves to the front Several causes 
have contributed to effect this change in the whole 
perspective of the science. The introduction of more 
precise methods of observation and experiment has 
resulted in the disintegration of more than one 
cherished superstition, but it has been at the same time 
fertile in good results by leading to a re-exai?nlnation of 
the foundations of our morphological beliefs Our 
horlron has been greatly extended by the remarkable 
advances made in paleeontoJogy and cytology 1 and we 
have been thus enabled to link together many facts 
and phenomena the connection of which had hitherto 
been unsuspected or at the best but guessed at. 

Sooner or later the newer points of view come to be 
reflected in new types of text-books. The volume be¬ 
fore us is one of these pioneer works. It makes no 
pretence of dealing with the whole range of so vast 
a subject as that of the morphology of angiospenns. 
but the authors have wisely selected, out of the mass 
of information at their disposal, such material as may 
illustrate the main thesis they had in view in writing 
the book This thesis might perhaps be fitly described 
as the anglosperms from a phylogenetic standpoint. 
The whole treatment converges to this end, including 
also the somewhat curtailed account of angiospermic 
anatomy separately contributed by Prof. E. C. 
Jeffrey. 

Naturally the different portions of the work are of 
tinequal value; this is partly to be attributed, as in 
Che case of the later geological evidence, to the com¬ 
parative exiguity of trustworthy information, and In 
part also, perhaps, to considerations of space. 

The general character of the treatise may be 
gathered from the headings ot the earlier chapters. 
Thus we find the microsporangium, the me^- 
aporangiuiOi Che female gametophyte, fertilisatidn, 
tta endosperm, all receiving a fpll traatment In 
iipmte chapters. Other important phased in the life- 
Usmy of a ^Ical angiosperm are similarly dealt 
and ea^ phase is treated from a comparative 

[ pf iSI' flMMt itiMraktinf ditcuMbnt. at teait to 
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reviewing the whole, thb authors are inclined to con¬ 
sider the dicotyledons as having sprung from a stock 
distinct from that which gave birth to the mono¬ 
cotyledons. They are inclined to regard the un¬ 
questioned similarity in the stages characteristic of the 
^rminatroh of the embryosac, in t^e two phyla re¬ 
spectively, as being attributable rather to convergence 
than to community of origin, much in the same way, 
perhaps, as wc now recognise heterospory to have 
appeared independently m all the advanced groups of 
vascular cryptogams But in this instance, as in 
others in which there is also room for great divergence 
of opinion, one cannot fail to be struck by the fairness 
with which they present the evidence, even when, it 
militates against their own particular view. 

The angiosperms as a whole are likewise considered, 
to have originated independently of the gymnosperms, 
in spite of the apparent points of contact exhibited, e.g. 
by the Gnetace^ in certain of their reproductive strac- 
turcs, with the higher group. The differences are held 
to be of such moment as to be irreconcilable with any 
close affinity, and the authors emphasise their position 
by proposing to retain the term spermaphyte as one 
of mere convenience, and not as in any way implying 
near relationship Probably many will agree with 
this attitude of caution in the absence of more 
palsontologicnl evidence than we at present possess, 
and it is at any rate clear that modern work has 
sufficed to accentuate the remoteness of the gymno^ 
sperms, not only from the dicotyledons with which 
they were formerly grouped, but from the whole angio¬ 
spermic class ^ 

It cannot, of course, be expected that all the theo¬ 
retical interpretations and conclusions advocated by 
the authors will commend themselves with equql force 
to other botanists, and we find ourselves unable to 
follow them in all their proposed modifications of 
terms. Thus it does not appear to be a substantial 
gain to limit, even implicitly, the term dioecious to the 
gametophyte. The word is perfectly well understood 
in connection with the sporophyte, and if we accept 
(as it seems reasonable to do) their own conclusion 
that the spore-mother cell is the point at which the 
sporophyte generation terminates, the term oiay st{|t 
serve acco^fng to the current use. For if thq gamov 
tophyte is regarded as being Inaugurated on the division 
of the spore-mother cell, the spores themselves, pro¬ 
duced within the tissues of the sporophyte, lomi ofyearly 
stage of the sexual generation This view is bgi^ on 
the important nuclear changes associated with the 
formation of the spores, and it has already been 
adopted, at least in this country, as a cardinal point 
in the life-history of the liigher plants, ^he objection 
raised against the terms gynecium and androscium 
by reason of their conveying a signiflcance as to stt 
is quite parallel to the one before mentioned; but m 
■ one would regard the term male or female, as applied 
to an animal, to be Incorrectly used on the ground 
that flil^exual clei^tp are the real male and female 
%ellfmatter is IlM: affected by the fact that tUnsa 
ds«H^" iwe^olteA sdj|t;i^ated from thd soma at v parfjy 
^a such deftniteness, that many aoolo- 

l^fet opttjdi'uded that diere Is a fundadtontal die- 
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dnction between soma and 'sexual tissues comparable 
with that which in plants finds its expression in alter¬ 
nation of generations 

On the^other hand, the proposal to replace the ex¬ 
pression double fertilisation " by that of " triple 
fusion ” strikes us as .a good one. It is by no means 
certain that the process indicated is really of the nature 
of fertilisation at all, and until more evidence enables 
us to form a reasoned opinion as to the meaning of 
these remarkable phenomena that precede the form¬ 
ation of endosperm in a large number of cases, 
It lit better to avoid taking up, even nominally, what 
may prove to be a totally untenable position. Indeed, 
we already know that endosperm may arise, m some 
instances, independently not only of the addition of the 
extra male nucleus but also even of the fusion of the 
two polar nuclei themselves. 

It is not possible to discuss the many points raised 
in this interesting work in any detail Every serious 
student df hptany will certainly peruse it for himself 
and can form his own judgment on controversial 
matters He will be aided in this by the copious 
references to literature which form not the least valu¬ 
able feature of this fine book. 

Here and there we note an occasional slip, c,g, the 
suggestion that the investigations which have led to a 
general disbelief in the occurrence of centrosomes in 
angiosperms originated in Germany. But as a general 
rule the statements arc remarkably free from In¬ 
accuracy It is not possible to conclude this notice 
without commenting on the excellent manner in which 
the book U got up The text, and especially the illus¬ 
trations, both in character and execution, arc all that 
could be desired J B F 


APPLICATIONS OF PHYSICAL CHEMISTRY. 
Physical Chemistry tn the Service of the Sciences 
By J H van *t Hoff Edited by Prof Alexander 
Smith Pp xviii+126 (The University of Chicago 
Press, 1903 ) Price 1.50 dollars, 

HIS handsome volume is based on ft course of 
nme lectures deliveied in 1902 at Chicago, where 
Prof van 't HofT was the guest of the university; it 
deals with the extension of Avogadro's law to solu¬ 
tions, and the thermodynamical principle of the con¬ 
servation of energy; the thermochemical and electrical 
methods of determining what chemical changes are 
able to do work, and the theory of ionisation; the 
application of the phase-rule in relation to the extrac¬ 
tion of pure salts from the Stassfurt deposits, and to 
the metallurgy of iron and steel; osmotic pressure in 
its physiological applications, and the catalytic action 
of enzymes; and the nature of the salts deposited by 
the evaporation of sea-w'ater, and the reasons for their 
formation. The lecturer has thus, by carefully chosen 
examples, Illustrated the bearing of modern physical 
chemistry on manufacture, on physiology, and on 
gcclogy. 

Prof, van *t Hoff tells a curiqu|j tale of the celcWated 
Kekuld, professor at Bonn, sirbo thif^ years ago took 
the pessimistic view that chemistry, as a scieffce, had 
come to B stand, and that a Newton, wm necessary 
\ NO. 1790, VOL. 69] 
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before further advance could be made. It was an un* 
fortunate utterance, for no science has made greater 
strides within the last quarter of a century, and Prof* 
van 't Hoff has done much to contribute to its advance. 
The fortunate conjunction of three men, van ’t Hoff 
with his magnificent powers of generalisatioo^ 
Arrhenius with his keen Insight, and Ostwald wide 
his cncyclopsdic knowledge and rare gift of ex* 
position, has largely aided the rapid progress of 
physical chemistry. But the first step was taken by 
van 't Hoff and Le Bel, in their simultaneously con* 
ceived theory of the representation of the molecule 
in three dimensional space. 

In discussing the aid which physical chemistry has 
given to pure chemistry, the author states :— 

The most recent develcmment of physical chemistry 
has been characterised rather by the establishment of 
comprehensive principles which fertilise the whole 
foundation of the science, and which promise to furnish 
nourishment for a large part of the chemistry of the 
future, ” 

A short explanation of the nature and laws of 
oemotic pressure is then followed by a brief statement 
of the nature of a reversible cycle and its application 
to the case of carnallitc The ** principle of maxi¬ 
mum work ’’ is next considered, and the fallacy con¬ 
tained in it, and the suggestion is thrown out that all 
thennochcmical work should be repeated, ** with the 
object of determining the ability of each reaction to 
di work This suggestion is again illustrated by 
help of carnnillte as an instance At -21“, the 
temperature of equilibrium between carnnillte and its 
components, 

MgCI^KCl 6H,0 + 6HjOZ= MgCl.-izHjO + Ka. 
the possibility of doing work is zero But above this 
tci.ipeniture, the reaction can overcome a resismnee 
such as a pressure; hence dE = —WdT/T, and a 
cyclic change is possible For finite values 
E = —WAt/T; hence, while at the transition tempera¬ 
ture where Af=o, Eso, both above and below it the 
sign of E changes Of course, at absolute zero, 
E = \V, where Af=—T, and the heat developed will 
be a measure of the capacity to do work, and the fact 
that Berthclot's principle of maximum work holds 
in many cases is merely due to the temperature ol 
experiment being relatively low—only 273** above 
absolute zero At 1000**, on the contrary, acetylene 
is formed with absorption of heat, and water deconw 
poses in spite of the fact that its formation is accoo^ 
panied by evolution of heat. This abridgment fff 
van 't Hoff's argument will give an idea of the simple 
and clear method of statement In a similar mannet 
the connection of the capacity to do work with electro¬ 
motive force is explained, and illustrated by the Bx- 
ampic of a thailium-thallium chloride-potassium thich 
cyanate cell Arrhenius's conception of ions is thux 
introduced and shortly described. 

In dealing with the connection between physical Mi 
industrial diemiftry, van 't Hoff efnjphaBltcB dm' 
circumstance that in Germany the aioBt> faegity 
operdtlbn exists bstweea manufacture and 
albHUng to the fact that It is not there e;i^ectad dut;; 
the physical chemista shall give tips ’’ la the 
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4iigtrial chemists, but that the education of the latter 
as ph^ical chemists will open up new points of view, 
and gradually lessen the purely empirical methods by 
which the industrial cheinisc often tries to progress. 
The salt industry is next discussed; this is followed 
by an exposition of Cohen's experiments on allolropic 
tin, a short and masterly exposition of the metal¬ 
lurgy of iron, and the relations between a and d ferrite, 
f^rllte, cenientite, and carbon. 

In considering the bearing of physical chemistry on 
physiology, the measurement of osmotic pressure by 
li^iscantia discolor, and by blood-corpuscles, and the 
curious experiments on the human eye by Dr 
Mnssart are discussed, as nell as Loeb’s discovery 
of the rdle of osmotic pressure m fertilisation The 
influence of enzymes as accelerators or retarders of 
chemical action, and their eflcct in promoting synthesis 
iis well as decomposition arc particularly alluded to 

The last chapters, dealing with geological pheno¬ 
mena, are suggestive; the type chosen is the very 
ccimplicatcd relationships between the Stassfurt salts, 
in which no fewer than t^enty-six components are 
present. A graphic representation of the conditions 
under which these salts are capable of existence is 
annexed. 

Pi of. van 't HofT possesses in ;in almost unique 
degree the power of simple exposition and suggestive¬ 
ness. On reading this book one is tempted to exclaim, 
" Why was all this not thought of ages ago? " But 
the fact IS, all great discoveries can be simply stated, 
but it usually needs a great discoverer who can add 
to his discoveries simple methods of exposition. The 
magic consists in dearness of thought, and this is 
admirably illustrated in this interesting book 

W R. 


SCHOOL MATHEMATICS. 

A School Geometry Parts i -v By H S Hall, 
M.A., and K H. Steven**, M A Pp. \ii + 34o + ix 
(London * Macmillan and Co , Ltd , 1003 ) Price 
45. 6d 

Exercises in Theofcitcal and Practical Geometry By 
R. B. Morgan Pp. q 6 (London Blackie and 
Son, Ltd., 1^3 ) Price is 

Graphs ' or the Graphical Representation of Algebraic 
Functions. By C. H French, M A , and G. Osborn, 
M.A. Pp. vii + 64. (London W B Clive) 
Price 6d, 

ART V. of the new geometry by Messrs Hall and 
Stevens hds been recently issued, and the whole 
work, BO far as it is completed, is now conveniently 
pUbUohed in one volume "The final part, dealing with 
soHd geometry, is in preparation, and will be aw'aited 
ildlh interest in many quarters. 

iThe authors follow the reform movement cautiously, 
on strictly orthodox lines, and adhere closely to the 
vMmifiiendations of the Mathematical Association and 
ttie now* Cambridge syllabus^ Xh6 advantages of 
^ njbwsrf* ^thods of teaching geometry are^?very 
axcettentiy wrhten tiat-book. A'gre*t 
hteft Mected in die country In a compara- 
1900. VOI* 69 ] . 


tively short time*, but the subject is not yet sufhciently 
emancipated from the older influences The field of 
elementary geometry 15 at present only partially 
covered. We are strongly of opinion that examiners, 
teachers and writers should take a more compre¬ 
hensive view of the scope of the subject The scheme 
still generally followed in schools deals only with the 
shapes and sizes of figures, and takes no account of 
their relative positions Hint is, attention is confined 
to scalar properties, and a vital portion of this 
essentially vector subject is ignored It seems to us 
that boys at school should receive some account of the 
geometry of space, that is, they should be introduced to 
the conception and domain of vectors This domain is 
far reaching and of supreme importance, and in subse¬ 
quent study IS seldom fully comprehended because, in 
the supposed interests of logic, persons res|>onsible for 
the teaching of geometry have neglected a part of their 
duties and have failed to treat the subject in a (borough 
manner The foundation of a knowledge of vectors 
should be laid in the geometry and drawing classes, 
where it can be done appropriately and effectively, and 
able writers like the present authors could exert much 
influence for good by introducing the subject m their 
deservedly popular text-books, 

Mr R B Morgan’s book lonsists of a collection 
of more than six hundred exercises in geometry, 
together with a few specimens of recent examination 
papers, the purpose of which seems to be to illustrate 
the course of geometry as outlined in the new Cam¬ 
bridge schedules No answers arc given to the ex¬ 
amples, or hints fur solution or explanations of any 
kind, and the book is only nd.'ipted for use m conjunc¬ 
tion with an ordinary text-book In the latter sufficient 
examples arc usually provided, and gcijcrally of a 
supenor merit to those under review, so that the sphere 
of usefulness of Mr Morgan's book seems likely to be 
very restricted 

The text-book by Messrs, French and Osborn is one 
of the University Tutorial Scries It is a supplement 
to the " New Matriculation .Algebra " of the series, 
and IS intended primarily for students preparing for 
the London matriculation examination. The subject 
IS introduced by some tj'picni examples of statistical 
graphs, in which special attention is paid to the choice 
of scales and the kind of information to be obtained 
from graphs The nufhors then at once proceed to 
the development of the properties of algebraical func¬ 
tions by means of grAphs, the examples being con¬ 
fined mainly to equations of the first, second and third 
degrees, Tlie problems dealt with relate to maxima 
and minima values, the solution of equations, limiting 
values and asymptote^, symmetrical properties, and 
the determination of algebraical curves to pass 
through two, three, or four points 

Ft will thus be seen that trigonometrical, exponential 
and logarithmic functions are outside the scope of tbe 
work, as are also considerations relating to slope, rate 
0 ^ increase, and the calculus. But the ground that is 
map^ out by the' authors is well covered, 'and 
the bo 6 k win ba found very useful to the class of 
^studenta for whom it is intended. 
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OVR BOOK SHBLF. 

Eton Natuft Study and Observational Lessons Part I 
By M. D. Hill and W. M. Webb. Pp. x + 
(London : Duckworth and Co , 1903.) Price 3J. 6d. 
net. 

Thbrb is no doubt that nature^stud^ ought to take an 
Important place in education, but, if U Is to be of use, 
It must be set about in the right way. If the boy is 
merely told certain wonderful Tacts, he swallows them 
as a whale swallows small fry, and waits open-mouthed 
for more They ore soon forgotten, he acquires no 
good mental habit, and the net result is very small. 

The authors of this book have adopted a different 
plan The boy hos presented to him some natural 
object, such as a plum, a seed-pod, a sea-anemone, a 
crab, a sycamore leaf, mould, a mushroom, a blind- 
worm, a hedgehog, a bulb, a log of wood, a branch, 
a growing bud, a seedling, a leaf. On these he writes 
notes, which are partly answers to definite questions 
put to him and partly other observations which he 
makes unaided He is being trained to observe for 
himself.^ The variety of subjects over which the book 
ranges is an excellent feature. Besides those already 
mentioned, there is the sun; by means of a simple 
piece of apparatus he sets about observing its apparent 
movements. 

If the book ended with these observational lessons 
it would be_ very defective A boy is by instinct a 
hunter. It is the hunting instinct that leads him to 
chase a butterfly, and he impales it lovingly on a pin 
and sets It and preserves it rather as a trophy than as 
a specimen from which something is to be learnt 
The thing is to guide this hunting and collecting in¬ 
stinct An attempt at this is made by means of the 
suggested outdoor studies which are interspersed 
amonf' the observational lessons For example, a 
little information is given about the dispersal of seeds 
by means of the plant's own catapults, or by the help 
of the wind or or animals. Fired by this knowledge 
the young naturalist (or rather boy that is to be con¬ 
verted into a naturalist) is to go out and collect illus¬ 
trations of these various methods He Is also taught 
how to moke a sundial, on the understanding that he 
is to set to work to make one for himself. He is 
encouraged to keep an aquarium (salt-water or fresh¬ 
water), to study clouds and spiders’ webs, to collect 
and Identifv leaves in autumn, to make observations 
on fungi, British mammals, domestic mammals, to 
make a bird calendar, to inspect the bark of trees and 
the characters of timber Rocks and fossils arc not 
left out. Certainly it is his own fault if he becomes 
a narrow specialist before he is out of his teens. 

The observational lessons will bencht all who are 
privileged to be taught in this way. The suggested 
studies will be helpful to those who have more than 
the average keenness Summing up, we may describe 
it as a book that will teach the teacher how to set 
^ut his work, and that will thus be highly useful. 
The illustrations, with the exception of the one on p 
911 are good and really illustrative. 

Camera-/irunrf, Eine Internationale Sammiung von 
Kunst-Photographien der Neuzeit. Unter Mitwir^ 
kung von Fritz Loescher. Herausgegeben von 
Ernst Juhl. Pp. viii+107. (Berlin; Gustav Schmidt, 
1903*) Price 41. 6d. net. 

In these 107 pages the co|npil«rB have brought together 
a series of essays whkh gives the reader a good Idea of 
the camera art as practised in various countries. The 
idea In this work has been Co request some idioto* 
graphers, well known in their own countries, to con¬ 
tribute each a chapter dealing with tfw present state of 
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photography in their respective countries from the 
point of view of art, and the result la an interesting tat 
of opinions. Those who have written for this volume 
are Ernst Juhl, Hamburg; Edward I. Steichen, New 
York; Fritz Loescher, Berlin; Robert Domachy, iRaris: 
Otto Scharf, Krefeld; Alfred Stieglltz, New York; Dr. 
Adolf Thiele, Kappel-Chemnitz; W. Bandelow, 
Krackow; and J. C. Warburg, London. With the In¬ 
creasing development of art-photography such a book 
as the one before us will undoubt^ly be of interest to 
the widest circle of photographers whether amateur or 
professional. Not only are the opinions of each con¬ 
tributor given in words, but in every case a series of 
excellent illustrations is added showing the various 
styles and types of pictures of well-known photo- 
f^raphers. Thus, to take the case only of those exhibit¬ 
ing the British types, we have examples of the work of 
Warburg, Horsley-Hinton, W. A Stewart, Page Croft, 
Archibald Cochrane, Craig Annan and Alexander 
Keighley 

Enough perhaps has been said to acquaint the reader 
with the kind of book he has here to deal with. When 
it is mentioned that the get-up of the book is, on the 
whole, excellent, although attention may be drawn to 
some of the illustrations which are somewhat spoilt 
by the printing on the back, photographic readers will 
be sure to find it a valuable addition to their literature. 

The Arcadian Calendar By E, D Cuming and J A. 

Shepherd. Pp. xii + 215; illustrated (London: 

G Newnes, Ltd., 1903) Price 6j. net. 

From the humorous character of the illustrations it 
would be quite reasonable to suppose that in this enter¬ 
taining little volume natural history subjects were dis¬ 
cussed from the comic point of view; and, indeed, this 
was the opinion entertained by the present writer when 
these essays appeared in their original form as articles 
in the Strand Magaeme, No greater mistake could 
be made; for, as a matter of fact, the observations on 
the habits and mode of life of the beasts, birds, fishes 
and invertebrates of the British islands recorded in its 
pages are remarkable for their accuracy os well as for 
their general interest. Mr. Cuming, the author of the 
letterpress, is, we believe, chiefly known to the public 
as a writer on sporting subjects; but he is evidently a 
keen and appreciative observer of animated nature, and 
he has our best congratulations on his appearance in a 
new rdfe. 

As its title implies, the work treats of the ways of 
animals at difl'erent seasons of the year; and in the 
section devoted to the winter months wc find collected 
certain observations which, to ourselves, at any rate, 
are new. For Instance, the fact that both birds and 
mammals may, In exceptional circumstances, be¬ 
come frozen to the ice on which they are resting is not 
mentioned^ in any natural history work with which we 
are acquainted; while the observations on the reason 
why many birds rdost in company, if not novel, ora 
at least Interesting, Neither must we omit to refer to 
the author's explanation of the present relative scarcity 
of swallom and martins in this country; this scarcity 
being attributed partly to the numbers and aggressive 
habits of the British sparrow, and partly to the 
slaughter of swallows, as an article of food, by the in* 
habitants of southern Europe. 

As to the Uluitrationi,. which are exceedingly deeer 
and excellent of their Mpd, it b probable qut 
afqwal more closely to the popular taste than tbeym 
to our own. Conjointly, the author and the iiiliiathe«e 
succeeded In producing a dainty and attractive voftantt^' 
which ought to command a large sale as a gtfMKHi^ 
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LETTERS TO THE EDITOR. 

[Th^ ^ditof dceM tiol hold himMtif respemibh for o^tfnioni 
4xfrtt$ted by hit corfotpondontt Neither can he undertake 
to fctufHj Of to eorretpond with the wrilert of, rejected 
moHUScripU intended for thit or any other part of Naturb. 
No notice io taken of anonymous communications j 

The VIctofiR Nyuisa Jelly Fleh, 

In a note occurring In your last issue (p 348), mention is 
made of an Interesting fact with which zoologists have for 
some time been familiar, namely, that the medusa 
characteristic of Lake Tanganyika exists at present in the 
Victoria Nyanza also As it seems to be suggested (hat 
this discovery Is in some way or another adverse to the 
theory of the origin of a portion of the fauna of Tanganyika 
for which i have been responsible, you will perhaps 
allow me space to point out that, so far from the fresh 
knowledge bein^ in any way antagonistic to the view in 
question, the existence of the jelly fish m other lakes beside 
Tanganyika is exactly what one would, and did, anticipate, 
supposing the halolimmc theory to be correct. 

Ihe medusa in the Victoria Lake is identical with that 
In Tanganyika, and Its presence in the former can be ex¬ 
plained In two ways 

It may have, so to speak, existed (here from all time, in 
which case the rest of the halolimmc fauna, or at least a 
part of it, should be found along with the jelly fish In 
EhiB case we should have a confirmation and extension of 
the view which 1 have already put forward, that the ancient 
sea from which the halolimmc '* relic " sprang spread much 
further towards the east than was at hrsl suppos^. 

It la, however, quite possible that the medusa has been 
recently transported to the Victoria from Tanganyika, owing 
to the opening up of the new trade routes, and the carnage 
of water in gou^s and other vessels from one basin to the 
other 

This second view, to me, seems extremely likely, and it is 
certainly supported by the fact that the Victoria jelly fish 
is identical with that in Lake Tanganyika Had it been 
long isolated in the former lake it would almost certainly 
now have presented spetilic diHerences, just as the fresh¬ 
water sheila of the Victoria differ slightly from those of the 
neighbouring lake basins. J. E S Moore 

Royal College of Science, Ix>ndon. 


The Bloadlot n Rays. 


There can be no doubt that the results obtained by M. 
Blondlot and others at Nancy are most remarkable, even if 
they ahould prove to be, as Herr Lummer's communication 
to the Berlin Physical Society would lead us to suppose, 
purely subjective, or, as he prefers to put it, objective 
phenomena In the retina " 

1 have endeavoured to repeat M. Blondlot'e experiments, 
but quite without effect, using calcium sulphide screens of 
the dimensions he suggests, that is, abwt 16 mm. by 
a mm. 


A thin layer of gum is spread over a sheet of cardboard 
and the powder sprinkled over the surface until as large 
on amount as possible adheres to the screen No difference 
in the colour or Intensity of the phosphorescent glow appears 
to take place when a lead screen or the hand Is interposed 
between the phosphorescent screen and an Auer burner 
Obmpletely enclosed in a tin-iran bpx with an aluminium 
window, nor does the interposition of a quartz lens in various 
plkces have any effect. ^ 

A veay much larger screen was exposed to the Auer 
burner, one half b'eing screened with lead and the other 
with.thin aluminium, so that only the latter half Wae ex« 
pate d bo Rie radiation of the n-rays. The luminosity of the 
screen was, however, quite uniform throughout, altnougli a 
khss> Ut|o ought to ^ve eeparated the two parta of the 
Mf^en, as the intenelty of the phoephoreocence should have 
1ma.Ulffqfenl In the two sides. ^ 

am At g.lQsa to And any explanation of M. 

reeiM tfmn that be oaa oome across a rmflatipn 
man are bliml and oUiefs not so. 

^ fatigue of the optio nerve may 
reaaUii of one observer atone If he were, to 
to make obeervattons 


- yoL,,69 


at the same time, but 1 think that M Blondlot will 
have taken the precaution to get others to work the ecreena 
foe him whilst he observed, and then compared results. 

I may perhaps venture to note that a years ago, in 
the course of some photometric work with Auorescent bodies, 
1 was led to try whether one fluorescent body would in¬ 
crease or diminish the brightness of another (Fhil Trans , 
vol cxci p. 9a), but could not detect any such change 
within the errors of observation. 

The fact that M. Blondlot has actually measured the wave¬ 
length of the if-rays leaves little doubt (in iny mind) that 
what he has observed is, in the true sense, an objective and 
not a subjective effect, but at the same time the fact also 
that so manjr others who have tried In apparently the same 
wRy have failed, and failed deplorably, leaves still less doubt 
that the precise conditions upon which the effect depends 
yt^t remain to be discovered John Butler Burke, 

Cavendish Laboratory, February 8 


Radiallonfl producing Photographic Revareol. 

In a paper read before the Rflntgen Society last December 
I point^ out that the A or 7 rays from radium are capable 
of producing photo^aphic reversal—a result more recently 
confirmed by Mr. Skinner, of the Cavendish Laboratory. 

Since that particular properly, Shared by radiations 
generally, appeared likely to furnish a test of use in dls- 
Lnininaling between rays of various kinds, 1 have ex¬ 
amined also the reversing effect of polonium emanation 
upon photographic pUtes 

I And that these rays are capable of reversing pressure 
marks, but are unable to modify the action of X-rays or day¬ 
light upon the plate. Neither will they, even with prolonged 
exposure, show any tendency to reverse their own photo¬ 
graphic effect, as happens in the case of light or rays from 
radium. 

It IS remarkable that, in their power of Inducing photo¬ 
graphic reversal, X-rays and the emanation from polonium 
appear to behave in a similar manner. 


Shooters Hill 


Charles E. S. Phillips 
, Kent, February 15 


Radium Dsbria. 

Tub valuable summary of ** Researches Relating to 
Radium " in your issue of January 28 contained the follow^ 
ing paragraph.—"From the disintegration theory 'It 
fallowed that the accumulation, during past ages, of the 
final products of the change of the radio-active elements 
must exist in the natural minerals In which these elements 
are found," also that helium was likely to be a pn^uct of 
the change. 

It is the final products of the disintegration which are 
internting, for if the disintegration has been going on for 
untold ages it is likely that other elements may have been 
produced from the atomic ddbria. It seems quite certain 
that radium belongs to Group li of the periodic cla^fl- 
caclon, and no doubt to the calcium family Is It not 
possible that this disintegration which has been going on 
for ages has given us one Anal " dementary " product In 
the Aape of calcium? The close connection between tlw 
aComte weight of helii|m (4) and the atomic weight of 
calcium (40) suggests such an Idea. Moreover, If one puts 
hydrogen in its position in the periodic classification, 
Justified by its atomic weight, then helium oomes Into 
Group 11 along with the calcium and radium. Now, 
although It has hlthertd been the rule to look upon the 
heavier elements as products of the condensation of some 
fundamental light substance, does not this atomic dislnt^ 
gratlon suggest that the lighter elements may be reg^cd 
as products of the breaking up of the heavier ones ? when 
one looks at the list of elements, the wnall number of heavy 
elements Impresses the mind, and the abundance of the 
lighter ones, those which one may regard as the Anal 
ducts In atomic disintegration, Is will in evidence. The 
polymerisation of the original products of atomfe dislnte- 
jpatkm may be responsible for some of the mimorical relar 
Uons smong atomic weights. 

However, attention not be oonAned to the nhcural 
mlnerels In which the radio-active elements exist In order to 
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find the products of their chang’e, but the atomic debris 
should rather be sought in ail the ninterials of the earth's 
crust, What we have now of radio-active elements may be 
residues John 13 CormcK 

Science Schools, Stroud 


PhOBphoreBcence of Photographic PlateB. 

Having seen in Naturk several letters on the above sub- 
Jeit recalls to my mind scaiie expenments made by me 
two years ago, 1 first observed it after developing X-ray 
plates, and mentioning the matter to Prof Poynting, of 
the Birmingham UmverHity, he advised me to pursue the 
subject further 

1 subsequently found that the same phenomena were ex¬ 
hibited with a photographic plate, whether preiiously ex¬ 
posed to light or not 1 observe that your correspondent, 
Mr Bloch, says, that he " chanced to empty some spent 
pyro developer and o dilute solution of alum into the sink 
of the dark room at the same time, when the whole liquid 
at once glowed with a brilliant phosphorescence ” 

By “spent pyro," I presume that he attributes the 
phoaphorcsrence to the inAuence of (he silver snit of the 
plate upon the solution 

May 1 point <mi that the phosphorescence is exhibited by 
the mixed pyro and soda solutions in an ordinary white 
developing dish, without any contact whatever with any 
photographli plate or paper, and without adding anv other 
salt; but that Ihe phosphorescence is nut so brilliant, and 
takes a longer time before it lan be seen^ 

The phosphorescence 19 distinctly seen by pouring the 
Bolutiofi of pyro and soda into the dish, allowing it to re¬ 
main a few minutes, and pouring it away so that only u 
few drops are Left on the dish 

1 tried to obtain a photograph of an object between the 
luminous dish and the camera, but without success 

My friend, Dr Martin Young, of Birmingham, who is 
in ophthalmic surgeon, and accustomed to deal with opLical 
phenomena of a deliiate nature, being particularly sensitive 
to the faintest luminosity, in assisting me was able to 
Imalise the position of the dishes and even of glass measures 
containing the solutions in the dark mom where no photo¬ 
graphic plate had been in ixintait with the liquid. 

We concluded that the phosphorescent e was entirely due 
to the process of crystallisation taking place in a thin layer 
of liquid Walter J Ci arkr 

(jravelly Hill, Near Birmingham, February 9 


Herlng’B Theory of Heredity, and Ub ConBcquBneea. 

Until lately 1 supposed, with most biologista, that the 
phenomena of heredity and variation were facts which we 
were quite unable to explain But having had occasion 
to study the subject once more, 1 have found in Prof 
Hering's' address on " Memory as a General Function of 
Organised Matter," delivered to the Imperial Academy of 
Sciences at Vienna on May 30, 1870, the germ of a theor> 
which simplifies everything, and throws quite a new light 
on the problem of variation. In fact, when carried to its 
full extent, it reduces our difficulties almost to the ever¬ 
lasting mystery of the nature and mode of action of mind, 
a mystery which can never be solved 
This address passed almost unobserved in England at the 
time of its delivery It was noticed by Prof. Ray Lankester 
In Nature of July 13, 1876 (vol. xiv. p 237), when review¬ 
ing Prof, Haeckel’s " Hyp^heeJs of Perigenesis," but it 
is not mentioned In Darwin's letters In 167B Mr. Samuel 
Butler published his book " Life and Habit," in which the 
same theory is independently advocated, flowed in 18S0 
by " Unconscious Memory." Owing to several causes these 
books did little if anything to advance the theory, but in 
" UncoAsclouB Memory " Mr. Butler gave a translation of 
Hering's address, and subaequently another translation was 
published m "The ReligkMi of Science Library" (Open 
Canff Publishing Co., Chicago), which reached a second 
edition in 1897, m that probably it la attracting more attm* 
Hon In the United Statea than In England, 

Prof. Hering's theory is as follows. Memory, he savs, 
^ Dlnetof of the Fhyiilolqfical InidiDifl u 
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IS the faculty of reproducing old ideas or sensations Often 
It is a ionsciouB act, and we call up a memory voluntarily^ 
but sometimes these memories come spontaneously, even 
when we do not wish for them. To account for this we 
must assume that the original idea or sensation made some 
material nlteration in the substance of the tgain, vestiges 
of whiili rrmain, and the nervous substance Is enabled to 
reproduce ihc idea at will These material vestiges are not 
|i(‘rmanent, but fade away unlesM they are strengthened by 
repetition, although by constant effort we can recall 
memories with great precision. 

However, conscious memories, whether volunturv or not, 
form but a small part of our life They emerge but 
occasionally from the mass of unconscious memories, or 
habitb, by means of which we carry on all the daily oper¬ 
ations of eating, moving, talking, &l. In all these cases 
it IS the unconscious memory which tells us what to do 
and guides our actions Habitual performance of an action 
makes it easy, and after constant repetition it becomes un¬ 
conscious or automatic This would not be possible if the 
nervous system was unable tu remember and reproduce 
former states of irritation, and when habits are transmitted 
from one generation to another they arc transformed into 
inblincts 

But memory is not confined to the central nervous s}6tem 
The umnnscious memory of the sympathetic system is as 
strong as that of the brain, and we can recognise auto¬ 
matic or reflex action even in a single ganglion Indeed, 
(he minute Protozoa, such as Vorticella, which have no 
nervous tissue, show irritability, which is only a form of 
reflex action, so we must acknowledge that they also have 
memory and instincts bven plants have instincts The 
roots grow downwards and stems upwards by Instinct, It 
lb instinct that makes the ivy grow towards the shade and 
the clematis towards the light 

Now we cannot draw a line between instinctive action 
and heredity When u corpuscle of protoplasm divides, if 
the two halves separate we call it an instinctive or auto¬ 
matic action, if they remain together it is heredity When 
n gnat bursts its larval skin and flies away, the flying may 
be called a voluntary action , the bursting of the skin is 
involuntary and instinctive, but so also is the formation of 
rhe skin 

But liow can habits 01 structural Viinalions be transmitted 
from one generation to the next? Prof lleiing gives the 
following explanation Ihe nervousi system, he says, Is 
d coherent unity, probably connected with every cell. Any 
irritation effect^ in one pan is repeated by the others, and 
these repetitions would probably be stronger in the repro¬ 
ductive cells than elsewhere The reapppuranre of the 
parent in the full-grown offspring ran mil} be due to the 
reproduction of such experiences as the germ had prevjouoly 
taken part in while atill m the reproductive organs The 
offspring remembers these experiences **0 soon as the same 
or a similar irritation is offered If the germ-cells of the 
parent organism are affected, however feebly, by the habite 
of (he body, then the offspring, as it grows, will reproduce 
the experiences it underwent as a smaller part of the body. 
Therefore it accurately repeats what its ancestors have re¬ 
pealed through innumerable generations. When the first 
germ divided It bequeathed its properties to its descendants, 
the immediate descendants added new properties, and every 
new germ reproduced to a great extent the tnodi operandi 
of Its anceatoTs Each generation endows Its garm with 
some small property which has been acquired during llf^, 
and this is added to the total legacy of the race. Thus 
every living being of the present day is the product of the 
unconscious memory of organised matter. 

Such is Prof. Hering's theory of heredity and variation 
I have rearranged the argument, condensing in oome plaora 
and enlarging In others, but it la essentldly the oame as 
when ha announced It thirty-three years ago. It hat been 
said, on high authority, that Prof. Herlng has m«raly oub- 
stituted the term " memory " for the " polarity " ^ Mrr 
Herbert Spencer. But this ii hardly oorrect, for P^, 
Herlng, by riiowlng that heredity Is a aeries of 
etch one ol which acta ai the atimului lo the ^C, has oul^ 
stituted a fact for a metaphyiicai oonceptkm, and In •ddbig 
00 hoa brought heredity i^o line with inotiiitt nod hahL 
the last of which ws tan underatand to Some eklipAjbV^' 
oourae there ore dlffleultlaa in the way of nooiiMlng the 
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duory, but before ronsidering them let ua see how Henng'a 
theory affects our ideas of variation 
In Che first place it gives an eKplonation of the definite 
vafiacion which we see in the development of non-adaptive 
or useless characters. A variation, once started, would in 
the future have a tendency to be reproduced, and this 
tendency would get stronger and stronger as the memory 
IB reinforced by repetition, and when once established the 
larlation would be quite definite New variations may be 
indednile, but they must either die out or become definite \ 
and we see by Hermg’s theory why useless characters may 
b>- as (onstant as useful ones, for constancy depends upon the 
number of repetitions and not on the nature of the variation 
or on the reason for its survival This includes, of course, 
use-inheritance, for according to the theory, when an organ 
(S constantly exercised the memories of the lomponent parts 
are strengthened, and In the next generation the organ is 
reproduce better developed than in the lust. It is the same 
with instincts; they are the inherited modifications of mental 
operations, while a structural deveiopment is due to the in¬ 
herited modifications of physical operations When an 
organ 1$ not used the memories of the parts are weakened, 
and m the next generation the organ m reproduced in a 
more feeble condition, until at last it Is not developed at 
all, the memory of the operation having been lost The 
process Is exactly the same as the gradual loss of an instinct 
from disuse, both ore due to forgetfulness 
V\ith regard to the action of external causes, Hcnng says 
that each generation endows its grrm with some characters 
acquired during life But we cannot suppose that adapt¬ 
ations to new circumstances are directly produced by the 
action of the surrounding conditions For example the 
ur in many animals gets thicker in cold climates and some 
plants get spiny coverings in dry climates These cannot 
have bwn directly produced by the action of the climate, but 
must be due to the action of the protoplasm resisting the 
climate. Dry air c^ld not directly produce the spines on 
a plant any more than it could produce the water-pouches 
In the stomach of a camel. Neither could feeding on nectar 
have product^ the honey-bag of a bee. for it would be absurd 
to suppose that sucking liquid through a tube could cause 
a proiection ^ grow out of it We might as well say that 
rain and wind build houses or that snowstorms make 
great-coats as to suppose that the action of external in- 
flu^i made the cell-wall or the thick fur Evidently it 
W , Protopla^rn which originates these adaptations 

to protKt Itself from the rough elements or to prevent Itself 
from being poisoned or starved. But how vanationi 
originate, whether they be intelligent and purposive, 01 
whether they be blind, haphazard gropinga after some 
Change when the protoplasm feels uncomfortable, UenngV 
theory does not tell us. * 

There are other facts connected with variation which are 
explained by Henng's theory. As the germ contains two 
ainerent memories, derived from its two parents, these may 
clash and antagonise each other, and so allow an older but 
OOTmant i^mory to be stimulated into activity. This u 
atavism. Or degraded characters which have Buffered from 
aisuse can, on a renewal of (he old stimulus, again be re- 
we In proteus, which gets dark in colour 
nen kept in the light Prepotency can also be explained 
on the supposition that the germ of one parent has stronger 
memories than that of the other, and the reproduction of 
ii>8t po^s may perhaps be due to the memory of the remain¬ 
ing portions trying to replace the lost portion. In the same 
y?y ” mutilations could not produce degener- 

■tion or the loss of a part, jto matter for how many gener- 
carried on, because the part develops 
has been given before the part is removed. 
Utk * « ^ variations appear at an earlier stage 

T 7** ^an In the parent may be taken as evldeni^ 

HW they are due to an excited memory which anticipates 
Ti!?* * ^ "ot «« how Bering's theory can ex^aln 
ififCTtiiitv of hybrids. Conflicting memories might lead 
gjhdeiitm, Imk J. cannot see why thele conflicting memoriqs 
■gpttig - wiaB until the time had come to differentiate ihe 
Inia Ole fom of one or otW of the parent species* 

* sterility, but to obortioii^ yVbUe 

fmttis generaJly perUhea at an early 
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Now let us consider the obstacles to believing in Bering’s 
theory 

In the first place it may be objected that it is impossible 
td suppose that the small ovum, or still siudlier spvrmato- 
zoid, i^ould contain all the memories neii^sary for building 
up the adult organism Ihis la an objection which applies 
to all hypbtheses except epigenesis, and it is of Lonsiderublc 
weij^ht However, the capacity of the genn-cells for 

storing up memories is not unlimited. It la only very few 
indeed of the impressions stored In the brain that are also 

registered In the germ-cells, and this, [ think, is favourable 

evidence, 

Nmt we have the difficulty of understanding the trans¬ 
mission nf variations from different parts of the body to the 
germ-cells This difficulty also is not peiuliar to Bering’s 
theory, but is rommon to all, and however dilTicult it may 
be to understand, we know that, with instincts, it is a fact 
Darwin certainly said that it was an error to suppose that 
instincts were inherited habits, for they were due to natural 
selection Romanes, following him, said that some in¬ 

stincts owed their origin to natural seleLlion, while others 
were inherited habits But natural selection, .is Darwin also 
often said, cannot originale anything It can only develop 
characters which are transmitted, and if habits—which are 
only mental variations—were not transmitted, natural 
selection could not develop them These menial variations 
must have been transmitted by some physical process from 
the brain to the germ-cells, and adaptations of all kinds 
must in like manner have been transmitted, ur there wnulil 
have been no progress in the animal and vegetable 
kingdoms 

For instincts in animals must have been acquired either 
by inhentanco or by imitation, and we have only to select 
instances where imitation is impossible to prove that In¬ 
stincts are inherited, For example, when a newlj born 
baby cries, it is not imitating anyone in the room It is 
repeating what its father and mother did in sinnlar 
circumstances It is the same with breathing. This must 
have commenced as a semi-conscious act which quickly 
passed into a habit and then became instinctive When 
the crying of babies first began 1 do not know, but breath¬ 
ing has been instinctive ever since the Carboniferous period 
Millions of generations, one after the other, have pmormetl 
I [he operation, and it is now out of our power lo stop it, 
young fibh never see their parents, yet I hey follow 
their habits, as olso do young cuckoos and many insects. 
But I need not multiply examples, these are hufficient to 
prove that instincts are transmitted. If instincts are 
Lrunsmitted it must bn through physical modifications made 
In the brain, and if thU is the case there can br no doubt 
but that other physical modifications, not in Che brain, can 
be transmitted also 

I*rof. Bering says that the nervous system, whiih collecta 
impressions from all parts of the body and transmits them 
to Che brain, transmits them also to the germ-cells But 
In plants and in animals without a nervous system the 
protoplasm itself must do the work, and It 11 therefore 
possible that the nervous system not be used for this 
purpose in the higher animals This is a question for 
future biologists to solve. But whatever the explanatloQ 
may be, we must recognise as a fact that variations in 
external characters influence the germ-cdls, and that tlM 
germ-cells reproduce ^ese variations If we call the 
analogous process in the brain memory, we must either 
apni- ihe same term to the proceM in the germ or invent % 
new one 

Now we come to the last great difficulty, that of 
believing mind and memory to exist in the times of 
animals and plants. The best wey of examining this 
diffiiulty is to ask ourselves What we mean by fife? and 
How we recognise living matter? 

As everyone knows, we recognise its presence by optain 
movements which are distinguished, without much diffi¬ 
culty, from movements due solely to physical energy A 
bird flying through the air is alive, as alio Is a seed if, when 
placed u^er certoin conditions, It ixwnmenres to grovik 
Assimilation, or feeding, is the basis of all these moyementfii 
It tupplies the materiaU for growth add the eneridt 
neMisary for the movements. 

This process of assimilation Is only found In protopUM^ 
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but It 19 not an eiBentlal property of that lubstance. We 
have dead protoplasm which has been killed by heat or 
starvation, by poison or by violence of some kind. These 
agencies, however, may cause disorganisation either In the 
structure or in the composition of the protoplasm, so that 
protoplasm so killed ought possibly to have another 
name But this does not apply to all cases When the 
odspore of some of the lower plants—such as Chara—begins 
to germinate, the contents divide into two portions of un¬ 
equal size, and while the smaller cell goes on developing 
the larger one never again moves, but its contents are 
gradually absorbed by the smaller cell The larger cell of 
the two contains only dead protoplasm which has been 
separated from the living substance by the process of cell- 
division. Each contains part of the old nuclear plasm and 
part of the cytoplasm, and it is not supposed that they 
differ either in structure or in composition ft is the same 
with the polar bodies which ore eatnided by reprc^uctive 
cells when they are maturing They also are composed of 
dead protoplasm which has been pushed out by the living 
protoplasm remaining in the cell The polar bodies cannot 
move by themselves, nor can they assimilate, they are dead 
protoplasm. Consequently we must assume that life is an 
ad^nct and not a necessary quality of protoplasm. 

Neither are the movements themselves life When we 
speak about gravitation we do not mean the fall of b^ies 
10 the earth, nor do we call the movements of the mariner's 
oompass magnetism. In both cases it is the cause of the 
movements which we designate as gravitation or 
magnetism, ond It is the same with life Now what do we 
know about the cause of these movements? 

In the higher animals we recognise that vital movements 
are due to mind, that is, to intelligent action, where means 
are adapted to a definite purpose. We can only recognise 
mental action in others by the movemonts it produces, and 
It Is by the nature of these movements that we judge of 
its presence. One great characteristic of mental action is 
cooperation, by means of which work is done which could 
not be accomplished by Isolated action This gives rise to 
harmonised movements either of different parts of the body 
or of different individuals 

Another charactenstic of mental action is thaf it is cap- 
Improvement by repetition ThU is due to memory, 
which, by repetition, converts the irresolute movements, 
which are undertaken for the first time, into automatic or 
resolute movements These automatic or reflex actions wi 
recognise by their indefinite relation to the stimulus Thi 
same stimulus may produce different effects In differeni 
parts of the body, or different stimuli may produce the sami 
effect upon the same part of the body. Again, by constani 
repetition a stimulus may either fall to produce any effeci 
owing to the protoplasm having got accustomed to It, 01 
imtitlon may intensify the first effect This Is ver] 
different from the oction of the physical and chemical forces 
which act as resolutely the first lime as afterwards, 
yet we sometimes see it stated that reflex action Is pureh 
mechonical, and that it Is a proof that living mottcr is ai 
much under ^the influence of fixed laws as Is inert matter 
A little consideration, however, will show us that such li 
not the case, for if reflexes were mechanical actions thei 
muld act with as much certainty the first time as the last 
But It IS not so. The truth is that In the higher animali 
when a new stimulus arrives at the brain It Is examined 
by the mind and certain action Is taken. When the same 
stimulus arrives a eecond time, the mind comes to a decision 
more qulckJv, *nd constant repetition makes the brain act 
unoonsclMsfy. Also reflexes are not immutable. Thi 
oegm of dlfn^ulty fn changing them depends upon the 
number of repetitions to whidb they have been subject. A 
habit may be formed and become reflex, but we can 
generally alter the habit if we try. Even the instincts ol 
insects are not bltogether unchanrable, aruf we occasionally 
■ee r^son come in and alter them. It Is only very old 
Instincts, like breathing or the beating of the heart, which 
f*? quite fixed. This, again, is very different from physlca) 
“S'l only pseudo-njechanlcal. U is law 

which mind has imposed upon i^setf to save Ifpelf from 

constllutea the ^ffereim^tween 
pbyiles and ftbyslology. In physfcf we have to ,dd yyith 
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fixed law only, but in physiology we find both law and 
tustom. 

Much Interest has lately been aroused by the demonttra^ 
tion that in the ova of some animals the centmomea can 
be produced and development started by the action of certain 
reagents, such as magnesium chforide, and this has been 
taken as a proof that physical can be changed Into physio¬ 
logical energy But the chemical reagents cannot form the 
Lentrosomes, the materials must be there and the stimulus 
merely starts them into action The protoplasm of the 
ovum, on being stimulated, whether by the natural stimulus 
of fertilisation or by an artificial one, sets to work In the 
only way it knows, that is, by preparing for the process 
of mitosis This, and the growth of the pollen-tube when 
stimulated by an application of sugar, are merely cases of 
reflex action 

These unronscious movements often have a harmonised 
action, 08 if they had originally been Intelligent, and in the 
higher animals we rarely have any difficulty in distinguish¬ 
ing movements due to mind from those due to the physical 
tnergies. 

In the lower animals and plants the action of conscious 
mind is not evident, but we recognise the presence of life 
by movements whiih correspond closely with those due to 
unconscious mind in the higher animals, that is, we can 
recognise harmonised action and changeability. 

First we have movements which are culled spontaneous, 
that IB, they are not directly connected wUlft external causes 
TheM may be voluntary, that is, due tof^^the will, or reflex, 
that Is, are performed unconsciously on the application of 
a stimulus. What is called Irritability in protoplasm Is 
merely reflex action, and if reflexes are due to experience 
they imply the presence of both mind and memory* 

Secondly we have, in all living protoplasm, the pheno¬ 
mena of growth and reproduction Growth by assimilation 
IS considered to be an attribute of living matter, because 
it IS a process which, at present, cannot be imitated by 
chemists But increase in size also takes place In minerals, 
and it 19 the characteristic direction of growth to which 
assimilation gives rise by which we recognise living sub¬ 
stance This direction of growth undergoes gradual 
changes, but new variations ere inconstant; they may nOt 
be repeated, or only partly repeated But if they are re- 
peatea, then they become constant, and will remain so for 
many generations, notwithstanding varying external con¬ 
ditions 

Now it will be noticed that these characteristics of living 
matter are pmctically the same os the characteristics of 
mental action in the higher animals. We have changeable¬ 
ness, learning by experience, cooperation and harmonised 
action, and we cannot help associating life with mind. Not 
only IS it true that where there is mind there is life, but 
the converse is also true, where there Is life there Is mind 
Mind seems to be the cause of the movements by which we 
recognise living substance It is the " vital principle " of 
some physiologists. Life has no entity of Its own; what 
we tall by that name is the movements of protoplasm under 
the direction of mind. Or life may be said to be mind made 
manifest to us by the movements of protoplasm Or life is 
a special kind of motion caused by the action of mind on 
the molecules of protoplasm, the characteristics of which 
are spontaneity and adjustment, Ihis mental action la 
active and often conscious in the higher anlmala, riuggioh 
and subconscious in the lower animals, and paiilve In 
plants, but It Is there In all 

Thus we have come by a different line of argument to 
the same conclusion at that of Prof Hering, namelT, that 
mind exists In all living ceUs^ and where there Is mind we 
must suppose that there Is the capacity for memory alee* 
Thus we see that biology Is a branch of psychology. It 
IS the .itudy of the growth and development of prolopimem 
under the influence of mindj and this Influence ought never 
to be forgotten when studying the fundamental; probl«||i| 
of biology ^ 

But this Is not all, for, If the cheorr be true, It nioesehrily 
follows that mind must ho, to some extent, a free ag^ 
capable of tontrelllng the physical energies. For If U veifp 
net ao It could not superintend the process of MshnllaftofL 
neither oould It defend protoplasm from the ^acdon' ol 
BxtemhI ageitdea. Mind Is only subject to Ihpse lopd' 
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wMch It hmi impoMd upon itself- However much we may 
mervel, we must allow that this 1> a fact of experience, and 
as inductive eclenoe !■ founded on all the facte that can be 
obtained, the ipontaneoui movement of living^ protoplaun 
can no more be omitted than the absence of Initiative in 
non-living matter. So that, although we cannot explain 
how tnind Influences protoplasm, we must acknowledge that 
it does do so Variations may depend upon the amount of 
stimulus received by the mother cell, and they moy be de¬ 
veloped automatically by selection, but neither selection nor 
stimulus can originate new processes or new structures. 
It is impossible to suppose that the external physical 
agencies, when they act upon protoplasm, antagonise their 
actions by forming chemical or physical combinailons, for 
this is BO diffprent from what happens with deod matter. 
Dead protoplasm can no longer resist the attacks of other 
organisms, and It it only b^y undergoing the process of 
assimilation that it can be revivified If there is any truth 
in Mr Herbert Spencer's definition of our conception of 
life as the continuous adjustment of internal to external 
relations, it follows that living protoplasm must be free 
[o adjust Itself. But whether these adjustments were 
intelligent and purposive or whether they were due to 
haphazard gropings after change is a separate problem 
which still requires solution. All that we can say at pre¬ 
sent IB that while dead matter Is subject altogether to fixed 
laws, living protoplasm is, to a certain extent, free to act 
To it has been given the power of adaptation or antagonism 
to the physical Jaws which the rest of nature obeys 
Implicitly. Ever since living matter appeared on the earth 
a constant war has been waged between dead nnd living 
matter, and mind has won, the result being biological 
evolution. Chemical aflinity has been taken advantage of 
by mind to protect itself from enemies Physical energy 
has been used to break down chemical aflinity, and then 
mind has been able to lay up a store of potential energy 
But it has overcome the physicochemical laws only by obey¬ 
ing them, and this has given rise to the illusion that it is not 
free but subject to fixed law, like dead matter. This, how¬ 
ever, cannot be the rase- At first mind was free to act, but 
constant repetition of the same experiences made it an 
apparent slave to the physical forces, although when atten¬ 
tion was occasionally called into action by new external 
Irritants it again reasserted itself But this was followed 
by relapse. The cooperation and concentration of nervous 
matter, however, still went on until, in the brain-cortex, 
attention developed into consciousness, and in the large 
cerebrum of man, mind has once more passed into its 
original free state. It is this form of volition that we call 
free-will. 

Such 1 believe to be the full scope of Prof. Herlng's 
theory, I must confess that I have gone beyond his 
address, and 1 do not know that he would agree to all 
that 1 have said But it Is evident that we must either 
assume a freely acting mind as the mainspring of organic 
development, or we must try to explain it on a purely 
mechanical basis, a task which appears to me to be quite 
hoTCleis. F W. Hutton 

Canterbury Museum, Christchurch, New Zealand. 


Curious Shodow BITects. 

1 THINK that the following Is probably the explanation of 
the phenomenon referred to In Naturb of February 4--the 
seeing of more shadows than your own. 

A and B are neighbouring observers, their shadowa moke 
dork tunnsls in th» Illuminated mist. 

UsuiUIy, the eye cannot penetrate far, and If A Is 10 eee 
hb^iralgnbour's shadow he has to look acfots it, as along 
AOUv^nd tbejayer CD is too thin to be noticeable. Or, if 
ha cin NO hither, as aloM AE^, the glare of the lllumln- 
^atad mflt between A and E majr prevent him from noticing 
fha thicker dgrk laycr’EF. He secs hla own shadow becairte 
;lHl lopkq moro or leas along It. under aultablfl con- 
lue m may he hble to penetrate ao far that be can 
tUcKar £F of his neli^bour's ahado^ while 
Ihqvis If not much glare near at hand, f.«. In the part 
chki^- 4 aailb fifan; the >mlat In this regioa may he.vny 
dpea not represent cleariy the wa^ In, 
al5Z$iva ** taU dll and vanish at a oerlaln 




1. ^ 


distance owing io the finite angular magnitude of ttw 
sun ] 

If the angle GAE be not too great, A will see B's shadow 
within his own halo. 

This halo I have always taken to be the ordinary rain¬ 
bow. It may look small, but the true criterion la its angular 



magnitude This would not, however, explain the oval bow 
spoken of in Nature, January aS W Labdbn. 

Devonport, February 5 

It is obvious that the bow seen by Mr. Warner and de¬ 
scribed in Nature of January 28 (p. 296) wap the " Ulloa's 
ring," the " Nebelbild " or Brerkengespenst ” of the 
Germans, fully explained by Fraunhofer The oval form 
is a necessary consequence of our seeing the sky as a d^ 
pressed vault or segment of a hollow sphere, as 1 have 
demonstrated it in my " Meteorologlsche Optik," L 
Abachnitt, p 29 J?., see especially p 33. 5' 

I beg to answer also Mr. John A Harvie Brown's queK 
tion on ^adows in the " Brocken," asked in your issue of 
February 4. He says —" How was It that more than one 
image was visible to each of our party? " Mr Harvie 
Brown states that " not one of us saw morn than one 
set of concentric rainbow bands or circles." The answer 
seems to be simple. The shadows are objective, and there¬ 
fore visible to everyone; the coloured circles are only sub¬ 
jective, and consequently one person sees only one set of 
rings 1 know that in text-books one reads the statement, 
" the observer of a * Brocken ’ cannot .see his companion's 
shadow," as, for example, in Miiller's " Kosmisrhe Phyalk " 
(even in the edition of 1894), but this is evidently erroneous. 

Wien, Hoho Warte J M. Pbrntbr. 


Tub staff of the Ben Nevis Observatory have had frequeol 
opportunities of observing the toloured shadows formed 
round shadows thrown on mist or fog-banks; notes da* 
scriptive of these " glories," as we termed them, wUb 
measurements of their diameter, will be found In the ex¬ 
tracts from the log-book printed with the other Ben Nevla 
observations (see TransacUons Royal Society Edinburgh^ 
vols xxxlv and xlii). In each ring of these glories the 
red of the spectrum colours was outside and the blue Inside, 
as in the primary rainbow, and as many os five succesoiva 
rings of colours have been observed. 

The outside diameter of the largest ring never exceeded 
[2°, and was more usually about half that amount, Glorlaa 
are thus of the same order of size as the oorons frequently 
seen round the sun or moon, and are distinctly smaller than 
halos, the ordinary halo having a diameter of about 44* 
(radius while rhlabows' and- fog-bows are, of course, 
larger still. 

In respect to Mr, Warner’s letter, 1 may say that no oval- 
shaped glories have been seen' on Ben Nevis, but other 
obsw^ers have described them, and a possible explanation 
may be that a ciretdar ring is formed on a surface at right 
angles to the sun's rays, but the observer asaumes that the 
ring is formed on e vertical surface, and therefore it appears 
ovid to him. However, the low angle of the sun's rays it 
Christmas time doee ndt differ sumciently from the hori¬ 
zontal to cause In this way the elonneed oval abowh Id 
Mr. Warner's sketch; there must be other factors to 
consider. 

With regard to the shadows of other persons, war u- 
perlenco on Ben Nevis was that if the fog-bank was a ccm- 
slderable distance away, the ahadows of othera could be aaen 
Just as on a wall; but if the fog was dose to the observera, 
the only shadow seen resdmbling a human figure was one's 
Qwn* Sometimes, however, when a thin fog was rlose to ui 
on hna side, and bright sunshine on the other, 1 have seen 
the shadow of a man standing lo or so yards away qs a dim 
datk ntgaik running back the fog. Tbm uiadoqr, in 
(Octi was not formed on ^ definite Surface, but waa a 
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■hading- of the dropa forming the ^og throughout a con¬ 
siderable diitance Each person looking ot his own shadow 
sees this shading end on, but ho can get only a sido view 
of his neighbour's shadow when the ^ is near. When 
the fog-bank is far away compared with the distance 
between two spectators, each is looking at both shadows 
practically end on, and both are easily seen 
Edinburgh, February 6 R T, Omonu 


Correction! In Nomenclature: Ca'ing Whale. 

Ca* It's unco silly—ihe neighbours ca’ me a Jacobite — 
call, 

Cti *—And the young lads hae na wit to ca* the cat frae 
the cream = (y " Encyclop Dictionary ”). 

J A Harvie Brown 


THE CENTENARY OF KANT. 

A HUNDRED years have now pas<;ed since the 
death of Kant On February 12 the great philo¬ 
sopher died at Konigsberg, in East Prussiai where he 
spent practically his whole life, a long, laborious and 
ascetic one, m the single-minded and ardent service of 
science That his Leaching created a remarkable 
epoch in the history of thought, an epoch, indeed, to 
which we refer and by which we estimate, of necessity, 
all subsequent developments, will not be disputed, and 
BO important a centenary has naturally claimed the 
attention of the whole cultivated world. Immanuel 
Kant IS so much akin to some of our English writers, 
notably Ixxke and Hume—was it not Hume who, in 
his own words, aroused him from his dogmatic 
slumbers ” and, moreover, does he not himself tell us 
of his Scottish ancestry?—and in some respects was 50 
much influenced by them, that England may well join 
with Germany in paying a tribute of reverence to his 
memory Kant literature is so voluminous already, 
and the story of his life, so far as he had a life apart 
from his work, has been so well told, that little remains 
to be said beyond a brief reference to his intellectual 
affinities and to the relationship of his critical philo¬ 
sophy to the existing world of physical science, to com- 
pare, in other words, Ihe d prion and ideal with the 
naturalist and a fosterion results An antithesis 
between these two halves of thought has ever been a 
prominent feature in our efforts after knowledge, 
though of late it has grown to be regarded as a con¬ 
venience in classiRcation rather than an absolute dis¬ 
tinction. For many of us the policeman still acts as 
the representative of ethics, and we are seldom trans¬ 
cendental except in personal instincts. It is also 
incontestable that 


'* Until ihU paragon of upherei 
^ phll> Bophic thoiipht coheres, 
The vMl macliine will be conirollod 
fiy love and bunger bb of old " 


But in rational development nothing pleads more 
urgently for reconciliation in the future than these two 
great currents of human activity) one of which owes so 
much to the genius of Kant and the other to the in¬ 
defatigable energy of recent research. 

^ So many and so varied workers have been animated 
by the spirit of Kant, conscious or unconscious of their 
debt, that there is a danger of overlooking the strength 
of his influence. Most can raise the floWer now, all 
have got the seed, and even such dissimilar minds as 
Hegel. Schopenhauer and von Hartmann are truly 
conjj^uent on Kant. A whole army is the better 
equipped for the " celestial panoply ” of that solitary 
embhmalcer, lifted above the merely objective events 
01 his age to his hestimte Himmei by a torrent of 
thought setting inwards, centripetal rather than centri¬ 
fugal. So fine a mind, frailly supported by a ddlcate 
pmyFique yet disciplined to a rigorous austerity in 

Na T790. VOL. 6 q 1 


matter and spirit, was surely destined to fame. The 
philosophic habit cannot be put on like a garment. It 
IS all or nothing. To be influenced at all is to be r^ 
sponsive in every fibre; and with Kant the relation of 
the mind to its world was the San Graal of his quest-^ 
his religion. It was for him, too, its own reward, and 
almost the sole one, though in time he gained more 
of contemporary fame than comes to some of the great 
I ones of the earth. For, as Spinosa says so deeply, 

I ** He who loves God truly must not look to be lovea by 
I Him in return." 

j It IS interesting to note that the manner of Kant's 
I intellectual development, as instanced in the chronev 
I logical record of his works, is from the simpler to 
I the more complex, from the physical to the psychical. 

I It may be pointed out in this connection how solid 
was the foundation of empirical knowledge upon 
IK'Inch he based his epistemology, and this is surely 
the Sickere Gang der Wissenschaft In this long 
period of apprenticeship we may trace the workings 
of that marvellous intuitive faculty which he em¬ 
ployed in the more abstract realms His treatises on 
physical subjects traverse a wide range. In 
"Thoughts on the True Estimate of Fii Vtva " he 
shows the Cartesians and Leibnitzians to be fighting 
about different things The dispute was due to in¬ 
correctness of definition as to the meaning of force, 
but it IS only fair to say that Kant's views, unknown 
to |iiin, had been anticipated In another essay he 
affirms that the earth's rotation is slowly retarded by 
the action of the tides. But the " General History 
and Theory of the Heavens " of 1755 was a more 
ambitious work He was then aged thirty-one, and 
at the height of his speculative power; extending the 
cosmographical conceptions of Newton to the whole 
phenomenal cosmos, he introduces for the first time 
the conceptions of the nebular theory. Though 
worked oul more fully in its details by Laplace at 
a later date, this soul-stirring thought owes its 
essential origin to Kant, and may well be associated 
with his name rather than with that of the great 
FVenrhman This efflorescence of Kant's comprehen¬ 
sive outlook has been the greatest triumph of cosmo¬ 
graphy since the publication, some two hundred years 
earlier, of the " De Kevolutionibus Orbium Csles- 
tium " And in his later work Kant was another and 
no less influential Copernicus who showed how the 
planet feelings circle round the constructive and 
illuminating mind, where erstwhile that sun of reason 
had been held the satellite He too divined that 
Nature, m its silent unplumbcd depths of space and 
mind, holds more than earth and man 
The growth of the body of knowledge since the death 
of that old man in Kbnigsberg may be held to show 
more of bulk than of differentiation Yet when we 
look to the fact that he forged a weapon of research, 
ready to the hand of all, rather than spend his labour 
within the meshes of a system such as those woven 
Comte and Spencer, we find cause for saying that 
Chronos does not always devour his own children. 
We are all thinkers, on our several planes, and the 
struggle for existence forces us to acute thinking at 
times, but we commonly fail to shut out the seermng 
discord between speculative ideals and experience. 
The pressure of that " unconscious " which acceding 
to von Hartmann moulds our lives may seem Ae 
agent in advance of materialismj though the morel 
sphere is not yet wholly at Its mercy. Tht univerial 
practical acquiescence in the dogmas ot conduct stilt 
silences theoretical doubt. In spite of Ihe glgaadc 
accumulation 6f scientific facts, no GEdIpua not yfsl 
returned an unstker more permanently aansfyiog tbu 
that which was given by Kant to the coitral guMba 
of the iptiins or life, as to the conditions of all and 
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knowledge and of the ftieanlng of personal identity, 
which must always most strenuously exercise our 
l^hest faculties. IL there has been any marked 
imting of ground, it has been towards the region of 
personal experience, a return to the principle of cogito, 
€fgo sum, a principle of more metaphysical treasure 
than Descartes himself discovered The Jiving and 
dynamic nature of the self has come to stand out in 
more striking relief The self-realisation of Hegel 
and the will of Schopenhauer, ideas so typical of the 
resolute individual character of western ethics, will 
illustrate one of the many lines along which Kant's 
impulse has acted Tn nothing is he more emphatic 
than in urging the necessity of a critical inquiry into 
the foundations of knowledge before attempting to deal 
wlth_ the opposing dogmatisms of physics and meta¬ 
physics, and it is just the validity of his own Kritik \ 
which has made ihc later times so productive of re¬ 
constructions. The parts m our vast system of know¬ 
ledge have at the same time become more and more 
related to an organic whole. More and more has the 
analogy of the living organism, with its parts in the 
whole and its whole in the parts, become descriptive 
of the body corporate of thought, and it may perhaps 
be said that it enters into our conceptions of the whole 
of being. Perhaps the full result of this idea in its 
religious aspect has not yet been realised. Certainly 
the living purpose of the abstract physical law has not 
yet been successfully formulated either by trans- 
oendenlalist or materialist Alkned Raiii 


TIfl? FORMATION OF CORAL REEF:s 

C ORAL reefs are divided into three classes, fring¬ 
ing, barrier and atoll. A fringing reef forms a 
terrace at the low tide level, extending out from the 
coast of any land, while a barrier reef is a rampart at 
the same level, lying parallel to the coast, from which 
it is separated by a deep channel An atoll is a rmg- 
ahaped reef surrounding the lagoon, a basin varying 
up to 50 fathoms in depth; it is thus in no way con¬ 
nected with any land other than may form upon it 
A typical atoll has a flat encircling reef, generally 
with a senes of islands upon it and a number of 
channels leading into its lagoon. Where land exists, 
the reef may be a mile or more broad, but commonly 
averages about 500 yards Its surface is a flat of 
coral limestone almost completely bare of sedentary 
life. Towards the ocean its edge appears as if the 
waves were rutting a senes of canals into it, but this 
appearance is really due to buttresses being built out 
from the rock behind by the reef organisms. Beyond 
this the bottom is extremely rough, but passes 

gradually into a more even slope This area, the reef 
platform, may have hollows and pockets filled with 
dMiris, but its prevailing characteristic is its almost 
gunplete covering of corals, nullipores, Foraminifera, 
PedyEoa^ and other sedentary organisms. At about 
yards from the edge of the reef, where its depth 
la about 40 fathoms, it passes somewhat abruptly into 
m Maop at a slope often exceeding 50° This continues 
140 fathoms, after which the slope, becoming 
wm moderate, passes gradually into the contour of 
, dar eunwnding sea. The steep has never been 
iproperly investigated, but swabs bring up loose dead 

f of such organisms as rover the reef platform 
Thplr presence is due to the undercurrents re- 
•frpm theaea striHing oh the atoll, which sweep 
lie teef platform, giving a talus slope (Fig. 3), 
iire heve tittle knowMlge of the lovw aipKM 
fatfaoms, where deep-eea life probably 
, SliMls at such d^ths ate densely covered 
lifUt off atolls the lead only occasionally 
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brings up a cup. Probably sedentary life is far from 
scarce, as the fine coral mud, so deleterious to coral 
life, appears to be swept further out. 

Lagoons vary i^rcatly m accordance with their size 
and depth A fairly open one has its bottom above 
the 25 fathom line cither bare or covered with coarse 
sand, but deeper a fine mud may be found. Commonly 
the depth of any deep lagoon bears some proportion 
to the depths of the passages into it Shoals occur 
anywhere in it, reaching the surface and forming 
broad flats. From the lagoon floor they arise abruptly, 
as docs also the encircling reef (Fig. 3), a gradual 
slope to 20 fathoms or le.ss covered with decaying 
coral masses, and then a perpendicular cliff to the 
surface 

The examination of the surface of the encircling 
reef shows it to have been formed by corals, bound 
together by other organisms. These corals form a 
definite (lass not extending below 25 fathoms in any 
luxuriance. They feed mainly—and many entirely— 
b> their commensal algse, so that they, as also the 
nullipores, arc dependent for thcir growth on light and 
constant change of the water They arc profoundly 
affected by any deposition of mud, and for this reason 
upgrowing shoals are rare in lagoons except near 
passages The enormous amount of mud formed is 
shown by its sinking as a deposit around atolls. The 
muddy water that streams out of the lagoons in stormy 
weather shows where it originates, but little can come 
from the surface of the reef, which is stationary in 
heif^ht, and still less from the reef platform, covered 
as it IS by the bodies of living organisms It is the 
result of the action of the boring and sand.<feediiig 
animals of the lagoons breaking up the coral skeletons 
and grinding them into the finest mud, much of which 
passes into suspension in the water. The corals on 
any low part of the encircling reef over which the 
lagoon water may pour are killed by this mud, leaving 
bare areas for the entrance of boring organisms, with 
the result that a new passage may be cut through the 
rim into the lagoon That solution is also of great 
importance in the lagoons seems certain, for the mud 
at the bottom of such a lagoon as Suvadiva contains 
more than 2 per cent, of silica, whereas the san^ of 
the reef has less than 004 per cent. 

At 40 fathoms different genera of corals, not depen¬ 
dent on commensal -xlgs, dominate, and at the edge 
of the reef platform are the builders, their mortar 
consisting mainly of the encrusting Polytrema They 
range from the surface, where they are almost choked 
out by others to 50 fathoms or more, and probably 
form an important connecting link between the sur¬ 
face builders and the true deep-sea cwals, which in 
the tropics are seldom found above this latter depth 
Their rate of growth, and also that of the surface 
forms, IS enormous Indeed, it would be moderate 
to estimate that a shoal at 25 fathoms would be built 
up to the surface in looo years, and that one at 50 
fathoms w^ould scarcely take more than twice as long. 

Recent work has shown that all coral reefs can 
scarcely be explained on one method of formation. 
Four modes naturally suggest themselves ‘ (i) (Fig. 

i) On any elevation on lihe bottom of the ocean s^en- 
tary animals naturally congregate Their remains 
build up its summit to an extent out of all proportion 
to the upgrowth of the surrounding area, so that it 
ultimately approaches the surface. The deep-s^ 
corals in warm latitudes give place to their inttf- 
medlate depth allies, and these again to the rftf 
builders, so that our peak is ultimately crowned with 
a surface reef. It will be readily understood from the 

> A Tallv ODDildwation of rana of lira sim h«ra put brwwd vID 
fiaud la ■■TIm Paunp ihd Gtozrupby of tbo MaMIvo and Laecodlv* 
AroMpolifiMo^" pp. ti-sOi mS-iIJi sad 370-419. 
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description above of a typical atoll that such a reef channels would be retained and even deepened as the 
extends outwards on its own talus to form a great nni grew up. Each piece^ of rim as it formed would 
broad plateau. Boring organisms enter on Its central give a protected area behind ^itself around which the 
part and cause the row to decay. Sand-feeders follow currents would sweep, and might thus becorna sejur- 

ated as a distinct bank or atoll. The same action 
might occur at two or three levels, and ip this wav 
the whole bank, instead of being crowned by one atoll 
nng, might be surrounded by a series of sccondeiT 
atolls, their nms again formed by series of still smaller 
tertiary rings This, in truth, appears to be the case in 
the Maldives, but the continued upgrowth of the rims 
of the secondary atolls is uniting the outer aides of the 



Fic 1 -^DligrRin lo illusitrate tho first method of rormahon of an atoll 
A, Onginal m nnd on the sea floor b 1-4, Growth of ihe sAme to Turm 
a surface reef C 1-3, Extension outwards and foimailon of an atoll 

and triturate up the fragments, throwing a constant 
stream of fine mud into suspension in the water to be 
removed the tidal and other currents Assisted by 
the solubility of coral in sea-water, a lagoon is formed 
in the centre of the reef, and passages are cut later 
from it along the lines by which its muddy water 
escapes. The process may continue to form an atoll 
of the largest size, such even as Funafuti or any of 
the Ellice and Gilbert groups, which appear to have 
arisen on a single mountain range 
(a) (Figs, a and j) The second method of formation 
depends on the power of the ocean currents to cut 
down land and form submarine banks It is exempli¬ 
fied by the Maldive Group, the main chain of which 
is more than 300 miles long, and lies at right angles 
to the monsoon currents ot the Indian Ocean Here 
the action of the currents appears to have cut down 
a great tract of land, or at feast a scries of peaks, to 
form a plateau more than 100 fathoms in depth (Fig 
3). It is easy to see how the loose mass of cinders 
formed in a submarine eruption might be so cut down 
to 30 or even 50 fathoms, but this action, when first 
proposed for the Maldives, seemed extreme. It has, 
nowever, received strong support from the work of the 
Siboga Expedition in the East Indies. At depths 
below 50 fathoms it is obvious that from the first the 
organisms on the periphery of the bank so formed 
would grow up more rapidly, and so an atoll as such 
would directly aiise (Fijr. 2) The whole action might 
proceed extremely rapidly Indeed, it is not unlikely 
that the shoal marking the site of what was once 



Fio. x—DUgnnii#dMMGeiid method of IbrniBilcn of an Moll. A,Coiiieur 
^ to ftna n pbiiau 

Falcon Island, Tonga, will by 4000 a.d, be occupied 
bv a considerable atplK The action on a land like the 
Maldives, which conslderabla linear extent and of 
more solid construction^ would proceed more slowly 
«and show many modifications, A certain numlxu' ot 

na 1790, VOL. 69] 



Fic ^ 'Section oflh outer edge of one of the Meldive elolli a, PouimU- 
lu»n of primiiiTC rock cut down by ihe cnrienu b b', Upgrowth of tb 
nm hy the deep-HB, Iniermediofe depth end reef orunihne. c Eaten* 
elon ouiwerdi by mmi of ihc IbIdi iIojm m iBgooo. {Stak «» 
'ktJkmt ) * 

tertiary rings, while their inner parts are being re¬ 
moved. 

(3) (Fig 4) A fiat terrace is formed around the shore 
of an island by the action of the sea on the land, and 
is covered at its edge by reef organisms, or a fringing 
reef is formed Subsequently, the edge of the terrace 
grows outwards and its Inner part is removed as in 
(1), formlnn’ a barrier reef. Eventually, the original 
island, owing to similar causes, disappears, leaving 
an atoll This method is of quite wide occurrence in 



ric.j.-SficiloM Bcrau (1) OogM Lava, Fui, llmoMona. end t^WskBpil 
Fiji, volcBBic, to lIlDBtnie IM third method of IhrmBOfap. a, Bupmia 
oofiumr of lha orlkinil Und. bb, ScCilon gciou Ibo oMliUiiS laod VOd 
retC iywriUai tenU mmmy iimtt ikg k^tivmiaL . 1 > 

areas where elevated coral reefs are found (Flgv 
Every staM can be followed in the limestone hluiifls 
of the Fiji group. It also occurs* chough mu^ lOpiu 
slowly, around other islands. A good eaanmp.Js. 
Wakaya, F^l, which has lo the weic a Inroad WMteg 
reef, half formed by a terrace out out of me laiHMiM, 
half by a true coral formation, and to the east« 
reef separated by a chatinel miles from 
which still retatrts a definite terrace of^ tbk Vnllmm, 
rock png. 4, i). 
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. (4) Lostlyr the subsidence of land might give a suit¬ 
able foundation on which a reet could build up to the 
either as an etoil or subsequently to form one 
It has no doubt constantly product large areas where 
(1) and (2) could act, but, where it has directly brought 
al^t the formation of atolls, it has probably been a 
purely local phenomenon. In no case can the mere 
existence of any atoll or reef be considered as evidence 
of any subsidence. Certain elevated reefs appear 
possibly to have owed their origin to this mode of form¬ 
ation, but there is no definite evidence in support of 
it for any existing reef, though certain reefs in the 
East Indies and to the south-west of the Indian Ocean 
have so originated 

The first three modes of formation resemble one 
another in that to produce the characteristic lorms of 
reefs they depend on factors which tan be ilearly seen 
in progress at the present day. Indeed, on each atoll 
may be found the same influences at work as produced 
i^ structur e and appearance. The topography of the 
numerous submerged tropical banks of the Indo- 
Pacific region, that reach within 50 fathoms of the 
surface, strongly supports (1) and (2), but the examin¬ 
ation of others at greater depths, such as the Sava 
de Malha and Nazareth, is exceedingly desirable 
More light, too, is imperatively demanded on the con¬ 
ditions and life of atoll slopes and shoals from 50 to 
;oo fathoms, where the characteristic derp-nca con- 
litlons would seem to prevail The study of the fauna 
also down to these depths over any large region or 
ocean may confidently be expected to throw a flood of 
light on the distribution 01 marine forms, and thus 
enable us to predict with some additional degree of 
certainty the former distribution of land and sen 

J. Sl'ANLBY GaHDINFR 
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PHOTO-TELEPHONY. 

^HE transmission of speech by light was first 
^ realised nearly a quarter of a century ago by the 
invention of Prof. Graham Bell's photophone, a full 
description of which will be found in Naturr. voI 
xxiii. p. 15 The transmitting instrument contained a 
small silvered disc or diaphragm of thin microscope 
cover-glass, which was clamps around the circum¬ 
ference like the diaphragm of a telephone. The 
receiver was a large parabolic mirror, at the focus of 
which was fixed a selenium cell in circuit with a tele¬ 
phone and battery. A beam of light from the sun or an 
electric lamp was reflected by the silvered diaphragm 
to the parabolic mirror, which concentrated the rays 
upon the selenium cell. The speaker’s voice was 
directed upon the bade of the diaphragm, causing it 
to vibrate In correspondence with the sound waves; 
the rapid chanra in the curvature of its surface which 
accompanied the to and fro movements of the central 
ports of thd'dLaphmgm varied the concentration of the 
light upon the selenium, and since the conductivity of 
the selenium varied with the illumination, sounds were 
produced in the telephone similar to those by which the 
trdnirnitting diaphragm was agitated. 

Though Uie performance of the photophone was for 
short distances eur^slngly perfect, it failed for several 
roaaoiis to ^ve satisfactory results when the crans- 
tttltter and the receiver were separated by more than 
two or threp hundred yards, and for a long time all 
attamts to the Invention practically useful were 

aljandon^ The resuscitation of the photophone in a 
t<ib4lfled form has resulted from (he recent discfovery 

A^ea^fydara ego Dr* T. Simon, of Gfittingen, 
WKhig noticed the curious sounds given out by an arc 
one Of Ita leads happened to he near a wire 

' * no.'. i79p(. voj- 69] 


supplying intermittent currents to an induction coilj 
was led to try the effect of superposing a microphone 
current upon the current feeding the lamp. With thla 
object he interposed the secondary coil of a suitable 
transformer into one of the lamp leads, while the 
primary coll was connected in circuit with a battery 
of two or three cells and an ordinary microphone, the 
latter being placed in a distant room. Words spoken 
into the microphone were distinctly repeated by the arc, 
which was found to constitute an excellent telephone 
receiver, llie simple arrangement originally en^ 
ployed by Dr Simon has since been modined in some 
details, notably by Mr. W Duddell, who in 190(0 
caused an arc lamp to address a large audience in the 
hall of the Institution of Civil Engineers ^ That such 
an cffoct should be produced by so small a cause aa 
the feeble induced microphonlc currents is surprising; 
Mr. Duddell has, however, shown experimentally that 
a periodic variation of the order of 1 part in jo, 000 of 
the mean current supplying the arc will alter the vapour 
column sufficiently to produce sound-waves. 

No change of luminosity while the arc is talking can 
be recognised by the eye, but if the light is caused to 
pass through a transverse slit upon a moving klne- 
matograph film the developed negative shows a 
succession of narrow bands of varying brightness, 
indicating that considerable changes actually do occur 
in the intensity of the light. 

Prof. Graham Bell suggested in 189^ that the speak¬ 
ing arc might be used as transmitter in phonographic 
work. His suggestion has been followed up with 
conspicuous success by Dr. Simon himself and by Mr, 
Ernst Ruhmer, of Berlin, the latter having been able 
to transmit intelligible speech across distances up to 
15 kilometres As a transmitter he uses a seardi- 
light projector having a parabolic mirror of silvered 
glass at the focus of which is the speaking arc; the 
carbons arc placed horizontally along the axis of the 
mirror with the positive carbon outwards, _ A small 
telescope serving as a finder may ^ conveniently be 
attached to the proj'ector. The light is received, as ih 
the older apparatus, by another parabolic reflector 
having a cylindrical selenium cell nxed axially at Its 
focus It 18 chiefly to the peculiar quality of Ms 
selenium cells that Mr. Ruhmer attributes tne excel¬ 
lence of his results The cells are of a pattern pr^ 
posed by the present writer in 1880 (Naturr, voI. xxit), 
p 59) Two thin wires serving as electrodes ace 
wound spirally, very close together but not touchln|N 
around a cylinder of unglazed porcelain, upon whidi 
a fine double screw-thread (to receive the wires) hdb 
been formed before baking. The ^ surface of ^ the 
cylinder is covered with a thin coating of seleniuiCli^ 
which is afterwards crystallised; thus the two wire 
electrodes are Joined throughout their length by the 
sensitive sutotance Great importance is attached ID 
the mode in which the crystallisation is effected. 
Vitreous selenium may be crystallised either, as is 
usually done, by gradually hcaUng it up to a tempera¬ 
ture somewhat above loo” C. pr by meldng it at ^a 
high temperature—about 250®—and letting it gradually 
cool down. In the latter cose the crystalline surface 
appears to be of a coarsely granular structure, and It 
has long been known to the writer that selenium thps 
prepend is much less affected, as regards conduo 
tlvity, by changes from darkness to H^t than the lino* 
grained variety obtained by the other^procesa. This 
is confirmed by Mr. Ruhmer, but he has added the 
further interesting observation that the coarsegrained 
kind—'* soft " selenium he calla it--is immensely more 
sensitive than the other, or " hard " scleniunii to mail 
changes of illumination, and, nfqreover, that it 

I A dmM dvcririlMi of hb apmMt h abea la iM 

Bkoirlaf EniliiMn, voL mn. p. 140. 
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ftponds Co such chang^es far more quickly Hence it 
is particularly wellr suited for use In a photophonic re¬ 
viver It is found advantafreous to enclose the 
aelcnlunn cell in an exhausted glass bulb, like that of 
an ordinary glow lamp 

In order that the apparatus may be serviceable when 
the atmosphere is too misty, or the distance too great, 
Co admit of the transmission of speech, Mr Ruhmer 
has provided an arrangement for telegraphing audible 
Morse signals to the receiving station The micro¬ 
phone 15 taken out of the circuit, .ind an automatic 
current interrupter, or ** burzer," inserted in its place 
When this is o|^rating, the arc emits a loud continuous 
note, which can be broken up into periods correspond¬ 
ing to dots and dashes by a simple key m the pnmarv 
circuit Such signals are plainly heard in the receiving 
telephone when speech would be inaudible, and the 
device is superior to the heliograph in that the signals ' 
may be made more rapidly, and cannot possibly be | 
detected by parties for whom the> are not intended I 

It is said that the whole of the apparatus here de- | 
scribed is now being manufactured commercially by a I 
leading firm in Germany I 

Shblfond Bidw'Hi I 


liOTES. 

Tub centenary uf the death of Immanuel Rant was cele¬ 
brated on February la by the University and the town of 
Kdnigsberg, in the presence of the Prussian Minister of 
Education, Dr Studt, and various representatives of German 
academic coqioralions, A short article inspired by the 
fNxasion appears elsewhere in this issue. The proreedjng<i 
'began, savs the Berlin correspondent of the Ttmes, with the 
unveiling of a memorial tablet by Dr. Studt, who delivered 
a message from the Emperor William, and referred in the 
epurse of an address to the serviies which Kant had rendered 
jtp learning and to the world, The Minister further 
announied that he had assigned a sum ptjual to 500! from 
Che public resources ut his disposal in support of the teat hers’ 
aid fund The town of Kiimgsberg has devoted u similar 
bum to the foundation of an annual prize for essays on 
philolmphical ^ubjeiiv On the memorial tablet which was 
hitiveJled on the wall of the Royal Castle in the Kanlstrasse 
''lb insmbod the well-known saving of Kant —" The starrj 
aky above me, and the moral law within me " In com- 
men>oration of this anniversary a special meeting of the 
^British Academy was held on Fndav, and a pa|>er upon 
,Kaiit’s work and influenie was read by Dr Shadwurth 
iHodgson 

,1 SoMB considerable rearrangements have been made in the 
unaseums at the Royal BotaniL Gardens, Kew A new 
gallery ijo feat long by 16 feet wide at the back of museum 
No. ill was opened on February 1 To this the entire 
collection of Gymnusperms (Conifers, Cyiads and Gnetaces, 
Including Welwitschia) has been transferred The space in 
muaeum No. 1 thus set free has been utilised In making 
a more, effective display of its contents, which had become 
Very crowded. The well-lighted wall-space in the new 
gallery has einbled the collection of maps and plans of the 
eil^bliAment at various periods to be brought together 
Several of these have been oemtributed by H M. the fate 
Queen and by H.M.’s Office of Works, and are of ooiisider- 
ablo historical interest. A set of the fine photographs of 
Xew in its various aspects whkh were sent by the Govern- 
meAt to the Paris Exhibition of 1900 are also shown, as 
vail ga an attensiva aeries of photographs of coniferous trees 
jki Aelr native countries 
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The eighth International Geographical Congress, Whfch 
will meet at Washington, D.C , in September next, will he 
the first international meeting of geographers In thS 
western hemisphere. The congress will convene in Wash¬ 
ington on Thursday, September 8f, in the new home of the 
National Geographic Society, and will hold sessions on 
September 9 and 10, the latter under the auspices of the 
Geographic Society of Baltiinore, Leaving WaAlngton on 
September la, the members, associates and guests of the 
longresii will be entertained during that day by the Gec^ 
graphical Society of Philadelphia, and on September 13, 14 
and 15 by the American Geographical Society in New York, 
where scientific sessions will be held, on September 16 they 
will have the opportunity of visiting Niagara Falls (en route 
westward by special train), and on September 17 will be 
entertained by the Geographic Society of Chicago, and on 
September 19 and 20 they will be invited to participate In 
the International Longreiisi connected with the World's Fair 
m St Louim The subjects for treatment and discussion In 
the congress are classified as follows —(1) Physical geo¬ 
graphy, including geomorphology, meteorology, hydrology, 
Ac , (2) mathematical geography, including geodesy and 
geophysics; (3) biogeography, including botany and zoology 
in Lheir geographic aspects, (4) anthropogeography, In¬ 
cluding ethnology, (5) descriptive geography, including ex¬ 
plorations and surveys, ((1) geographic technology, Including 
cartography, bibliography, Arc.; (7) Lommercia] and in¬ 
dustrial geography, (8) history of geography, (9) geo- 
graphii education All rorrespondence relating to the 
longrcss and all reniillaiices should be addressed. The 
Eighth International Geographic (Congress, Hvibbard 
Memorial Hall, Washington, D.C , U S.A 

liiF death is announced of M Firmln Bocourt at the age 
of eightv-live years M Bocourt was formerly curotor of 
the Paris Museum of Natural History, and during his life 
took part in important expeditions to Siam, Mexico, and to 
Central America 

The British Medical Journal announces that the Senatui 
AcadeniKua of the Universil) of Edinburgh has awarded the 
Cameron prize in practical therapeutics Co Prof Niels R. 
Finsen, of Copenhagen, in reiognition of his pioneer work 
in connection with the appluiHioii of light rays to the 
tredtment of disease 

Ar the jubilee meeting of the Royal Scottish Acbori- 
lultural Society held in Edinburgh on Tuesday, a resolution 
wdb agreed to Vxprebsing the opinion that the Board of 
Agriculture should now rake steps lo give effect to the re- 
I ommendalion of the departmental lommittee on forestry, 
so far as Scotland was conierned, by providing an estate 
to serve as a State forest demonsirallon area, and also by 
providing experimenlnl plotb in connection with Edinburgh 
University 'Ihe motion also expressed the view that 
forestry education m the country would not be adequately 
provided for until these facilities were provided and a 
thoroughly equipped forestr) school was established In 
Scotland. 

On Tuesday next, February aj, Mr. I' Fox well will de¬ 
liver the first of three lectures at the Royal institution on 
" Japanese Life and Character," and on 'rhursday, February 
35. Prof H L Callendar will commence a course of three 
lectures on " Electrical Methods of Measuring Tempai’a- 
ture," The Friday evening discourse on February a 6 will 
be delivered by Mr. Alexander Sieoiens, his sub|eot being 
" New Deveiopments In Electric RallwayX " f on March 4 ^ 
Prof. W. Stirling, on V Breathing In iAWng Tblnga'^ ;-aod 
on March 11 by Prof. F. T. Trouton, on the Motion 
viaf4>us Substances " 
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At tbe fourth monthly dinner of the l^ndon Chamber of 
Commerce on February 10, a dlicuaslon took place on 
British Industrial Neglect of Applied Science " Sir 
Arthur Rdcher occupied the chair, and m opemnEf the de¬ 
bate said It was no doubt true that there had been in the 
past a certain want of appreciation on the part of Enf^lmh 
commerce, of that careful scientific training for thoRe who 
were to take the leading parts in it, which was characteristic 
of education in some other countries. They had to nsk 
themselves why it was that In this country the trained uni¬ 
versity man was not in the same demand in indusirinl cirrlps 
as he was, for instance, in America , why it was that the 
right article was not asked for, and whose was the fault 
that it was not supplied The matter of crucial importance 
was the fact that it was absolutely necessary to draw the 
educationist and the business man closer together Among 
the subsequent speakers were Sir William Anaon, Sir 
William Ramsay, Prof, Armstrong, and Prof. Meldola 

In connection with the centenary of the Royal Philo¬ 
sophical Society of Glasgow, Mr G T Beilby delivered a 
lecture on " Advaiwes m Chemical Industry during the 
Nineteenth Century " In the hall of the society on February 
10 Summing up the position of chemical industry, Mr 
Beilby remarked that it was evident that its widely inter¬ 
national character, and its close touch with the must recent 
advances in chemistry, physics, engineering, and even with 
certain branches of biology, was making the position of its 
leaders a more and more exacting one. It was therefore 
imperative that the men who were to take the lead in the 
immediate future should be prepared with an equipment 
which would enable them to work, either m alliance or in 
competition, with the best men of any other nation Re¬ 
ferring to Mr. Chamberlain's recent injunction to the 
financiers in the City of London " to think Imperially," Mr 
Beilby proposed to his fellow-workers in applied science that 
they should strive " to think scientifically and inter¬ 
nationally," in order that they might be prepared to measure 
themeelves, not against the men of any narrow class or 
nationality, but against the best workers of the world 
The Great Northern and City Railway was opened to 
traffic at the beginning of this week. We gave a few 
particulars of this new tube on the occasion of its romplc 
tlon a few weeks ago Certain alterations in connection 
with the signalling arrangements which were required by 
the Board of Trade had, however, to be made before the 
railway could be thrown oped to the public 
A GonRBsroNDBNT sends us a cutting from the Homeo¬ 
pathic World of January 1 in which it is stated that Prof 
Wm. Harvey King, of New York, and Mr Hammer have 
found that if a tube containing radium is immersed in water 
for a time, the water becomes radio-active and is capable 
of affecting a photographic plate Prof. King Is said to be 
testing the therapeutic value of water that has thus been 
subjected to .the action of radium 
In NatOrb of October 1903 (vol Ixvlii p. 599), a 
peculiar kind of lightning Was described by Prof W. H 
EverMt, its remarkable feature being that it ascended In 
r 0 cfc*t fashion from a cloud Into clear sky. Referring to 
the tffMervathmi of flashes of ordinary character described 
by Mr- W.'A. Lee In Natubb of January 7 (p. 334), Prof 
BMtott writes to say there could be no mistake about the 
^cketrDlMl flai^e^ seen by Prof. Bruhl and hitoaelf. 
PrWj Sruhf, Ip confirming the observations, says The 
tfaaroctarfStJca of those flashes were that they 
itPh %j4braAC^od, that th^ piassed upwards Into the clear 
ikljrr Aitf ifihlit is probably oonnected therewith, tbslr dura- 
longer than that of onUnary ffadies." 
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A MEETING of the Nagrl Sabha, Benares, for the com¬ 
pilation of an authoritative Hindi dictionary of sclcnliflc 
terms was held, the Pioneer Mad states, early in January. 
The glossaries prepared by the Sabha of the mathematical, 
the astronomical, the philoeophiral, and the chemical 
Cerminolngies were revised and finished. The revision of 
the first three was, comparatively, an easy task, on account 
nf the existenie of suitable Sanskrit equivalents, but the dls- 
lURBion on the chemical glossary was more protracted. 
Most of thO; English names of elements were adopted with 
slight Mindlsed forms, as, for instance, Karh for carbon, 
Sphtir fir phosphorus 'Ihe cominittee could not come to 
an agreemerr as regards a suitable Hindi term for oxygen. 
.More than seven names were suggested, but each one was 
considered unsuitable and was rejeiti'd It was finally re¬ 
solved to consult Drs J (' Bose and P C Rfiy, of Calcutta, 
and Prof Deshmukh, of Bombay, on the point 

The report of the medical officer of health for the City 
of Ijondon for the six weeks ending December 31 is mainly 
occupied with a review of the fourth report of the Royal 
Commission on Sewage Dr Collingndge is in genera] 
agreement with the remedial measures there suggested for 
dealing with polluted shell-fish, but considers that the con¬ 
trolling authority for the Thames should be the Corpor¬ 
ation of London a.s Port Sanitary Authority so far as their 
jurisdiction over the river now extends Ihe remainder of 
the report contains the statistical data and records of the 
seizures 0/ Miwage-polluted shell-fish 

In addition to the articles of a more technical character 
in the December (1903) number of the Johns Hopkins 
Hospital Palleiin (vol. xiv , No 153), Dr C A Herter 
writes pleasantly of the influence of Pasteur on medical 
science. He remarks that the most significant feature 
perhaps of Pasteur's contributions to medicine is their direct 
dependence on the principles of physics and chemistry, and 
that ^nd medicine must rest on sound biological concep¬ 
tions It is also announced that it is proposed to found a 
memorial to Major Walter Reed, to whom in a large degree 
IS due the discovery of the mode in which yellow fever, is 
spread by the mosquito 

Of new journals there would seem to be no end, two of 
the latest additions bring the Archtvto di Fisiofogia, edited 
b> Prof Fano, of Florence, and the Journal of Infectious 
Diseases, edited b^ Dr Hektoen and Mr Jordan The 
former will deal ehpeiially with experimental physiology. 
Ihe Journal of Infectious Diseases has been established in 
connection with the Memorial Institute for Infectious 
Diseases, Chiiago, by the munificence of Mr- and Mrs 
Harold F. McCcM-mitk It will be devoted to the publi¬ 
cation of original investigations dealing with the general 
phenomena, causation and prevention of infective diseases. 
The first number (January) is a volume of aoo pages, ex- 
oellently printed nml well illustrated, and contains a number 
of papers nf lonuderable interest and value, e g. the 
cultivation of Trypanosoma Ifrurei, by Messrs Novy and 
McNeal, spotted fever, by Messrs Wilson and Chownlng. 
a atudy of fhvrotcwic senim, by Mr Portia, changes in the 
bacterial flora of sewage, by Messrs Winslow and 
Belcher, &c 

An addition to the fragmentary information now exist¬ 
ing concerning the life of Nicolb Tartaglla is discussed by 
M. V I'onnl-Bazza In the 4 fft dei Ltncei Tartaglla, Who 
died in 1557 at the age of fifty-seven, is best known to inodern 
maihematlcianB for ihe port he played in the resolution of 
the (ubit equation, and the document In question is an 
nppUcatlon for the copyright of the work which Tartagllsr 
issued In 1546 entitled " Quesltl et Inuentloni diverse." 
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Thb Bulletin of Ihe French Physical Society contains a 
preliminary account of the work of the French Geodetic 
Expedition which was sent out in 1901 to measure a new 
base line in the region of the Andes. In addition to this 
work the expedition has undertaken a series of measure¬ 
ments of the intensity of gravitation at Riobamba (altitude 
3000 metres) These observahons confirm Bouguer’s 
formula for reduction to sca-level, which takes account not 
only of the altitude, but also of the attraction of the under¬ 
lying stratum of earth If, following the views of certain 
geodetists, the correction due to the second cause is omitted, 
discordant results are obtained 

The last addition to the " Manuell Hoepli ” is a pocket- 
book on the mathematical theory of elasticity by Prof 
Roberto Marcolongo, of Messina The book is written for 
students who have received a general preliminary training 
in the methods of higher mathematical analysis, at the 
some time the introduction of the subject of elasticity proper 
15 preceded by two chapters dealing with harmonic functions, 
Che theory of the potential, Green's, Gauss’s and nirichlct's 
theorems and allied matters The book should afford an 
excellent introduction to the general theory of the equations 
of elasliiity , for the discussion of special problems the reader 
is referred Co the larger treatises on elasticity. 

Tub Februory number of Knowledge and Saenitfic Sews 
gives an account of what appears to be the first successful 
achievement of artificial flight, by Messrs. Orville and 
Wilbur Wright That these brothers have been successful 
in gliding experiments performed under gravity is well 
known, but they now appear to have succeeded in raising 
themselves from the ground by a motor-driven machine 
which, after running along a monorail for 40 feet, rose 
Into the air, and was driven in the face of a gale blowing 
at about 25 miles an hour, with a velocity of about 10 miles 
a/i hour relative to the ground, or 35 miles an hour relative 
to the wind In the last trial the machine fl^w half a mile 
relative to the air, or 85a feet relative to the ground ll 
Is sincercl) to be hoped that this success will not, as in so 
many previous instances, be fallowed by a fatal accident 

A BIOGRAPHICAL Hotice of Prof Angelo Maffucci, whose 
death on November 24 has already been notedi Is con¬ 
tributed to the Attt dei Lincet by Signor Fo&. Maffucct 
was born at Calitri, in the province of Avellino, on October 
17, 1847, and his family, being farmers, naturally wished 
him to become either a farmer or a priest, but he preferred 
to go to Naples and study medicine In 1B73 he gained a 
medal for his campaign against the cholera, and some time 
later he became assistant In the Institution of Pathological 
Anatomy under Prof von Schrdn In 188a he was 
appointed profesaor of pathological anatomy at Catania, 
and in 1884 was elected to a chair at Pisa, which he held 
until his death. His most important work dealt with the 
infection of the embryo by the tubercle bacillus, as bearing 
on the heredity of tubercuioslB He received the Balbi-Valier 
prlxe of the Venetian Academy and the gold medal of the 
SocietA del Quaranta (Society of the Forty). When near 
his death he proposed to found a scholarship in pathological 
anatomy at pfsa. 

In the first part of vol. Ixxvi. of the Zeitichfi/t fUr 
wissenschaftUehe Zoologie Prof. E Rohde continues the 
account of his investigationB Into the structure of the 
organic cell. A second article, by Mr A. Kblliker, is de- 
voted to the development and origin of the vitreous humour 
of the eye, the author arriving at the oodcluslan that this 
•tnicturei nlthough eseentlally of ectodermal origin. In the 
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rouree of Ite development Includes certain meeDdermal 
elements. The remaining contents of this part include an 
account of the " Tomdsvaryache organ," found at the base 
of the antenns of myriopods, by Dr. C. Hennings, and an 
article, by Mr C Theslng, on spermatogenesis In cephalo- 
pods. 

" Current Misconceptions In Natural History " is the 
title of an article by Mr J. Burroughs in the February 
number of the Centufy Magazine» m which the author 
deprecates the popular tendency to invest animals with 
human attributes and human modes of thought. EspeciBlIy 
Is the author convinced that animals do not consciously 
teach their olTspnng, urging the improbability of their 
being able to reflect upon their future any more than upon 
their past, or (hot .^hey are solicitous about the future well¬ 
being of their young any more than about their own 
ancestry With great fairness Mr Burroughs quotes, how¬ 
ever, a letter from President Roosevelt in which somewhat 
opposite opinions are expressed, the President stating hia 
belief that " there is a large amount of unconsciouj teach¬ 
ing by wood-folk of their offspring " Possibly, as the 
author states, the divergence of view is largely owing to 
the difference in meaning attached by the two writers to 
the same word^ 

The Sapid Scvieuf —a new magazine issued by Messrs. 
C Arthur Pearson, Ltd ^-contains three pages dignified by 
the title " The Science of the Month," in which extracts are 
given from published articles on the physiology of fatigue, 
plants and aniEsthetics, and cancer, and from reports of 
Prof Lank^ster’s Royal Institution lectures on extinct 
animals 

Messrs Swan Sonnkkschein and Co , Ltd , have pub¬ 
lished the " Public Schools Year Book " for 1904 This- 
useful work of reference was founded by three public Behoof 
iren representing Eton, Harrow, and Winchester, and the 
present is its fifteenth year of publication. Among Im¬ 
portant additions to the current issue are sections dealing- 
with the education of engineers and musicians The annuafe 
has become indispensable to parents sending their boys to> 
a public school, and to the masters in such institutions. 

A SEVENTH edition of " Dynamo-Electric Machinery,*’ by 
Prof. S. P. Thompson, F R S., Is being published by Messrs. 
E and F. N. Spon, Ltd. With the development of the 
subject It has becmie necessary to divide the work Into two 
parts. Part 1 of the new edition has been Issued, and dealo 
only with machinery for continuous currents The oon- 
cluding part, describing machinery for alternating currents,. 
Is in the press, and Is expected 10 appear during the present 
year. Chapters On dynamo design, which were publiibetf 
in 190a as a separate book, are now embodied In the present 
work. 

We are asked to announce that the preliminary work for 
the Technolexicon of the Society ol German Engineers must 
be concluded by Easter of this year, so collaboratora are 
requested to send in all outstanding contributions. Thia 
universal technical dictionary for translation purpoiu. In 
English, German, and French, the compilation of which 
was begun In 1901, has received hdp up to the present titQ» 
from 363 technical societies at home and abroad j 51 of thed^ 
are English, American, South African, &c., syo 
Austrian, and German^wlss, and 38 Frenchi pelglhct, and 
French-Swlss soclotlei No less than 0573 flmrd and tn- 
dlvldnal collaborators have promised contributions to ttko 
dictionaryr COmgiunlGitkMaB referring to the dlettogasSTf 
should be addressed to Dr, Hubert Jansen, Berbh 
Dorotheenatrasse 
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A RBCBNT number of the CompUM rendus oontamB an 
important paper by ProF. Becquerel on the light emitted 
apontaneously by certain eoltn of uranium. The light 
•emitted !■ out of all proportion to the feeble radlonBctivity 
•of the Balt9| and Is most marked in those salts which 
phosphoreece most brilliantly when exposed to light. In the 
case of the double sulphate of uranyl and potassium, it was 
found that whilst different specimens varied In phosphor¬ 
escent and luminescent power, the light emitted was the 
same, whether the salt had been kept in the dark during 
•eight years or had been recently exposed to the light of an 
«rc or to the radiations of radium salts It is of interest to 
note that the author is of opinion that the study of uranium 
and thorium would have led, though perhaps somewhat 
-slowly, to the recognition of most of the facts whiih have 
been brought to light by the investigation of radium and 
polonium 

In the SUtungsberiehte of the Prussian Academy Prof. 
Ulcharz and Dr Schenck direct attention to some very 
striking analogies between radio-activity and the 
baviour of ozone " Freshly prepared ozone and ozone that 
bas been decomposed by deozonisers have the power of 
•causing condensation In a steam jet, and impart con¬ 
ductivity to the air iii a similar manner to those metallic 
-oalts which emit Becquerel radiation The photographic 
•affect of radio-active substances has also been observed in 
the case of ozone, and although it does not act upon barium 
platlnlcyanlde or zinc oxide, it causes hexagonal zinc blende 
to fluoresce brightly, and this is regarded as evidence that 
massive ione are produced comparable with the a rays of 
e^adlum and the canal rays of the vacuum tube. Platinum 
that has been in contact with ozone exhibits induced radio- 
.activity, and it is suggested that the slight conductivity 
normally observed In the atmoephere and certain of the 
produced by radio-active bodies may perhaps be due 
to the formation and decomposition of ozone or hydrogen 
peroxide. 

An ingenious apparatus for measuring the electrical con¬ 
ductivity of aqueous solutions at high temperatures is de- 
■acribed by Messrs Noyes and Coolidge in the Zetischfift /ilr 
phynkaltsche Chemte. The conditions to be satisfied were 
that the vessel should withstand, without leakage, pressuree 
lip to the critical pressure of water, that the lining ot the 
-vesoel should be entirely unacted on by aqueous solutions, 
that the electrodes should be efficiently insulated from the 
walls of the vessel at temperatures exceeding 300^ C , and 
that the temperature diould be maintained constant within 
0-1” C. The desired result was accomplished by using a 
-steel bomb lined with platinum and closed by a washer of 
pure gold wire. The dectrodee were of steel covered with 
^atlnum foil, and were bolted into the top and bottom of 
She bomb, from which they were Insulated externally by 
means of mica and internally by means of rings of quartz- 
Ofystal mode tight by gold washers. The whole apparatus 
was heated ia a vapour bath, and conductivity measure^ 
medta ooujd be made with an accuracy of o 35 per cent, up 
^ 300^ C, whilst the fouling of the aokjtiona was in> 
appredabte even at i/sooo normal. 

f. . 

Tym pddlttons tp the Zoological Society's Gardens during 
thp j^t yreeti; Include a Bonnet Monkey (MacacMs shunis) 
Indbi^ .pre^ted by Mr. F.' cJlockler j two 
whlj^ Parrabeeta (^logsvyi viraseans) from Bihuil, a 
al (term (Psaoce^halfij jensgeius) from West Afrka, 
(AquOd thryMiuM), European, pmaated 
e ^el PTthon (ftrfhon vcgtuf) 

' vot ,6^^ 


from West Africa, presented by Mr. Cecil T. Reaney; a 
Slmpue Monkey [Semnoptlhecus melanophus) from Sumatra, 
am Indian Brush-tailed Porcupine (Aiherura fasaculata) 
from Siam, a Great-billed Weaver-bird (P/oceiu mega- 
fhyfichus) from India, deposited 


OUR ASTRONOMICAL COLUMN. 

Epheherib for the Minor Planet (7), Iris —The follow- 
jng is an extract from an ephrmerls for the minor planet 
Ins published by Dr J Riem in No. 3936 of the Astrono- 
mische JVachnc/ifen, It will be remembered that Prof. 
Wendell recently announced the discovery of a variation In 
the brightness of this planet, having a range of 05 to 10 
magnitudes — 
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Magnitude, February 5 = 7 9, March 8>=8 5 

Observations of Mars during 1903.— ^The general 
results of the observations of Mars made by Mr. Denning 
during 1903 are published In No 3936 of the difronotniscbs 
Nachrichtefi A 10-inch reflector with powers of 259, 319, 
333, 450 and 488 was used, and the pewer 313 was found 
to 1 m the most eflective 

The streaks, or canah, on the planet's surface appeared 
Co be, without doubt, objective features, but no " doubling ” 
was observed Decided changes we^ observed to take place 
in the appearance of some of the markings, but Mr. Denning 
attributes these apparent changes lo the dnfting of vaporous 
condensations over the permanent markings rather than to 
any real modifications of the latter. Many brilliantly 
luminous areas were observed, and although they exhibited 
decided changes, Mr. Denning believes them to be per¬ 
manent features, and urges that more definite observations 
of their latitudes and longitudes should be made and 
corded. A curious Feature of these bright markings is that 
they appear brighter when on the edge of the planet's disc 
than they do at Us centre, behaving, In this respect, like 
faculre on the sun's disc. One rotation period for the planet 
satisfies the observations of all the markings, thus proving 
them to be definite features of the planet's surface rather 
than drifting vapours such as are seen when observing 
Jupiter and Saturn 

Comparing the recent results with those obtained in 
February, 1869, Mr. Denning has determined the rotation 
period of Mars to be 9Ah 3701 33 78, As this is the mean 
of 13,136 rotations. It snoukl be a very accurate value. Six 
drawings of the Martian surface, made on different dates 
during 1903, uccompan) Mr. Denning's communication. 

A Catalogue of 899 South Tolas Stars —No. a 1 of the 
Confrfbufionj from the Obsctvaiofy of Columbia Univartfty 
Is devoted to a catalogue of 829 stars, all within a" of the 
South Pole, compiled by Prol. Harold Jacoby, acting 
director of the observatory. 

The star places in the catalogue have been obtained from 
measures of twelve plates taken at the Cspe Observatory. 
Four of these plates overlap and cover the region within 
of the pote; the remaining eight contain regions lym- 
Riatrlcally arranged about the Inner four at different hour 
an^es, so that they cover the whole region within a® of 
the pole In measurliig these plates the star plBcas, oa 
determined from each ^ate, were corrected for refractloD, 
&c., and then plotted on one large chart, so that the un¬ 
known Btars common to any two or more plates overlapMl. 
The effects of errors of observation, and the uncerounty 
due to the possibly different scale-values of each plate, were 
(hen eliminated, a^ the whole chart was orlenM from the 
known po^itiona of some of the included stars hi delertnlned 
by SJr EHvld Gill at the Cape Observatory. The retetive 
iMtioiks thus detormined ahmild be very accurate, ahd are 
ghfN In the catalogue for the epoch 1895, togetlm’ with 
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the cdtaloffuc number, the magnitude, the south polar 
distance, the C P D number, and the exuit precebsional 
corrections for eaih star 

Tub Climatoiogv op iqoi—As in lornipr ^enrs, the 
meleordloglsi of the Juvis) Observatory, M J Loisel, hab 
published the detailed results of the nh<iervaljuns made at 
that observatory during Ihe piist ^ed^ in the lUiUvhn de ta 
Soci^ti asironowtque dr i'rmire (I'ebruar)) 

The results are graphic ally depicted b^ .i ‘icries of curves, 
one set of whiih shows and compares the riiinfill, the direc¬ 
tion of the Wind, the temperature, prt'hsure and hygrometne 
state of the aliifoiqiliere, the number of hours of sunshine, 
the state of the sky, .tnd the dtilination and phase of the 
moon fw each day A set of t.ible** comparing each of the 
four seasons with ihe corresponding season for each year 
Since j 886 shows that, on the whole, Ihe winter was warm, 
the spring dry, the summer cold, and the autumn warm 
during IQ03 as compared with the mean conditions 'Ihe 
curve deputing Ihc amount of the elTecllvp insolation shows 
that during 11J03 there were two maxima, one jn May the 
other in July, instead of one in July as shown on the curve 
for i()oa A comparison of the total i»olar radiations 
observed during iqoa and 11)03 Jnd 140,175 

caJones re*ipecli\rly 

MURIIJIAN-CIUCLU 0 HSFH\ \TinNS A 1 Tilt LUK OBbBRV- 
ATORV —'I he re*«ults of the mendian-tircle observations made 
iit the Lick Observatory during the period August, 1^, 
to March, 1901, by Mr Richard II Tucker have jUBt been 
published in one volume (Puhficaficins of the Lick Observ¬ 
atory, vol VI, 1003) The results include about 11,700 
full observations, and jroo observations in one coordinate 
only, for the determination of 4500 stars 

Ihe first pari of the work consists of the results of the 
observations for declination of 361 latitude stars previously 
observed by Prof L>oohtt]e at .South Bethlehem, Pa, and 
Includes 107 stars from the “ Standard Catalogue ’* of Lewis 
Bosm The resulting decimations are compared, where the 
■tars are common to the catalogues, with those given in 
Boss's latalogue and the Berliner Jahrbuch, 

'Ihe second part of the volume is devoted to the observ¬ 
ations of a I circumpolar stars, all above declination 4- 8a°, 
in compliance with a request of Dr Auwers Port 111 gives 
the results of the observations of 50 zodiacal stars, made 
during iHqH at the request of Sir David Gill to furnish 
places for his heliojimler inen^ures of the major planets 

The voliiMip al^> lontains a description of the obseiv- 
ations, and their reduction and final results, of 3088 southern 
stars contained in the catalogue observed by Piazzi, at 
Palermo, during the period lyqj to 1813 

Ihe stars in the first and second lists of the Astrophoto- 
graphlt Conference, of comparison stars for Eros, were 
observed at LU'k, and the results are given and discussed 
In the fifth section of the volume 

The observations are concluded with the results obtained 
in some miscellaneous observations made during the period 
1897 to iqoi. These include 49 comparison stars for 
various purposes, an proper-motion stars observed for Prof, 
J. G Porter, of Cincinnati, and several mendlan-clrcle 
observations of Lrcs, Nova Persei, and iwo comets. 


M BLONDLOT'S n^RAY EXPERIMENTS,^ 


TN his experiments on the rapidity of propagation of the 
Kdntgen rays, the French academician, M R. Blondlot, 
discovered a new kind of rays, which he called n-rays, 
after the place Nancy, In which they were first observed * 
These rays are said to be emitted by an Auer burner, or 
better still by a Nernst lamp of aoo watt power Like the 
Rdntgen rava, they are said to pass through aluminium 
with ease, but on the other hand to be absorbed by the 
■lightest film of water, like the longer heat-waves. 
Although they are stated to be absorbed by cold platinum, 
they readily ^erce red-hot platinum. 


r* "Noim In Eluctdaiimi of Um Most Rtotsl % 

of M. K. Blosdlol on ilw n-AsyS " By O. Lunmitr Rud si th 
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Blondipt has recently found that these fi-rays are emitted 
b) the wire of the Nernst lamp even after this has been 
extinguished for several hours, and that, moreover, flints 
which have bevn exposed to the sun's rays have a distinct 
pfTect in the sense of the n-ravs 

fn all ibese observations of Blondlot the action of the 
»i-rays consists In general of a brightening of a sourio of 
light under these rays, or rather of a darkening when the 
rays are cut ofl by interposing either the hand or a lead 
screen bel ween the source of light and the Bourec of the 
n-rays The analysing source of light may be a small 
spark, a bluish flame, a phosphorescent surface, a dark 
platinum pUte at dull red heat, or the surface of paper 
fpebly illumined by a source of light The dimeniions of 
all these analysing sources of light are very small (tho 
illumined paper, for instance, being a mm. by 16 mm in 
size), and the observation is curried on m a dark room. 

Although the change in brightness Is said to be con¬ 
siderable, neither Blondlot (C /f., cxxxvli., 167, 1903), 
Rubens (Rbenda) nor others (F/iyr Zetisch,^ iv , 73a and 
733. 1903) have hitherto succeeded in demonstrating 

objectively the corresponding transformation of energy. 
At the same time the phenennena observed subjectively 
by Blondlot could not be perceived by Rubens and othera 
in repeating the latest experiments with slightly illuminated 
or phosphorescent surfaces 

Without wishing, for the present, to dispute the objective 
existence of these a-rays, I should like in what follows to 
bring forward the fact that a whole set of Blondlot's ex¬ 
periments may be almost exactly imitated In their effects 
vnlhout employtnjs any source of tltutnination Ttfhatever, and 
that the changes in form, brightness, and Lolour respectively 
of the analysing luminous surface observed by Blondlot 
under a stream of rays, and the interception of a diaphragm 
(Abblendung) may be referred to processes taking place In 
the eye itself, and, in fact, to the contert between the rotU 
find cones of the reima in sceinj' in ihe dark. 

It has been known far same time that the Uver of rods 
and cones in the retina is the structure which is sensitive to 
light whereby this form of energy, from without, is trans- 
foimed into nerve-stimulation. While, however, experiments 
on sharpne«is of vision have l«i to the aiKumption that the 
power of vision is due to the agency of the cones alone, 
the almost identical anatomical struilure of the rods admits 
of the conclusion that they also pUy their part in vision 
But on the ground of more recent physiologicdl researches 
on vision in dim light, and the influeme of the visual purple 
contained m the rods on inlour-perception, we have been 
enabled to distinguish, more and more clearly, the re¬ 
spective modes of action of these two elements of Ihe retina 
and to asirlbe to them their different functions A Konig ' 
hod already ascribed to the rods the colourless vision of me 
totally colour blind in every degree of brightness, the non- 
perception of colour in a very dun light of those otherwise 
able to perceive colours, and the perception of blur j. v 
Kries* went further, and disposed of the still existing 
difficulties and contradictions by putting forward the hypo¬ 
thesis that the cones form our colour-perceiving " light 
apparatus" (*' Hellapparat ") and the rods our totally 
colour blind "dark apparatus" ("Dunkelapparat") Accord¬ 
ing to this theory of Knes the cones render vision possible 
in a very bright light, and their stimulation by light-waves 
arouses in the brain the perception of colour, while the 
purple containing rods are totally colour bJind, and only 
come into action In a very dim lignt, and are endowed wltn 
the property of considerably increasing their sensitiveness 
in the dark These properties of the rods are called by 
Kries " adaptability to the darkness " (Dunkeladaptatlon). 
Before the cones perceive coloured light, the rods bring 
about in the brain the impression of colourless light. 

We know from the anatomy of the eye” that the fovea 
centralis contains cones only and no rods, and that the rest 
of the retina has rods as well as cones, the former 
dominating towards the periphery, end It Is also Well kfwwn 


I " tibsr dfs DwiiichlldiMi Bthpurpor and ■■iQa Bsds at ssg bshn Ssfcto 
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that the fovea centraliB is the special point of visltn when 
loohing at an object and fislng out eyes upon it Hence 
it folloiOM that fh gaaing at an object, 1 e direct vision 
(foveaf)^ the rods are excluded, and it is only in indirect 
(peripheral) that they come into action Thus then 
tn dim light these two elements enter into a sharp contest 
which, If the light is dim enough, results in favour of the 
colour-blind rods, so that everything then rcnolvea itself 
Into greys, 1 e. colourless shades of light 

By the help of this theory one gets a natural explanation 
of phenomena hitherto unexplained, as, for example, 
Purkinje's phenomenon, the change of position of the 
'* neutral point " in the spectrum as light decreases m ihe 
case of those who confound red with green, and the depen- 
(^te of colour identihcation on the absolute intensity of 
light In my work " Grauglut und Rotglul " 1 was able 
to show ^ that the remarkable ' shadow-like " (gespenster- 
haft) appearance of the grey and red glow can be ex¬ 
plained by attributing to the two light-perceiving elements 
the part assigned to them by v Knes 
If In a dark room we observe the gradual rise in tempera¬ 
ture of a body from that of the room up to glowing tempera¬ 
ture, then, according to my view, the eye perceives two 
sudden changes or 'Means," first from dark to shadowy 
grey (" grey glow *'), ana later from grey glow to coloured 
glow (red glow) In each case the leap " arises from 
stepping over the threshold of stimulation of the optic nerve, 
but the efficient organs are not the Bame in the two cases, 
the grqr glow corresponds to the Lhrp*diold of stimulation 
of the rods, the red glow to the threshold of stimulation of 
the cones Accordingly we must conceive of the grey glow 
as a sensation of file retinal rods mid of ihe red glow ms 
the sensation of the retinal cones 
The " shadow-like" character of ilie rod-vision is not 
apparent until we observe a sufficiently small surface the 
rhinal image of which does not exceed in area that of the 
spot of clearest vision, 1 c the fovea centralis, and the in¬ 
crease of brightness of which we follow m the dark from 
ICTO upwards For this purpose it is best to make use of 
a plahnum plate brought to a glow by means of plectricjty 
and limited by a diaphragm, the devplopment of light thus 
being observed in the dark by a well-rested eye. When the 
platinum plate has reached a lempi'rature of about 400“ C , 
at firirt only the rods of the eye searching In the dark are 
stimulated, and the perception of colourless light (grey 
glow) IS aroused in the brain 

Being accustomed to gaze at what sends us light we turn 
our eyes in the direction from which we believe the light 
rays come As, however, the cones have not yet been 
stimulated, the fovea centralis sends no messago of light 
to the brain, accordingly we cannot <iee the spot gazed at 
Thereby we are confronted by the remarkable fact that we 
see something which we are not gazing at, whilst it be¬ 
comes invisible when we wish to fix our eyes upon it And 
as we can see nothing by direct vision, we involuntarily 
move our eyes away, whereby the rays again fall on extra- 
foieal retinal spots, we again receive the impression of 
light, and our search after the place from which the re¬ 
markable light comes begins over again. Thus there anses 
in us Che impression of a light which darts to ami fro, which 
Is sometimes present, then again evades us, mocking us, 
like a will-o’-th^wisp It is only when the brightness is 
of a sufficient intensity to stimulate the cones also and 
enable them to send a message of light to the brain that 
this unusual condition comes to an end, and then we see 
what we gaze at, just as we Jiave been accustomed to do, 
anl the thing seen nolonnr escapes the searching gaze ' 

(n the caee of glow this does not occur until the body 
hna reached a temperature somewhat above 500” C ; noT 
until then are the cones stimulated, and we then perceive 
eettour as well as brightness, in ocher words, tin- grey 
g^ Is transformed Into “ red glow." 

mt at a still higher temperature (up to 700° C. and 
above) ^e rods eater Into vigorous ^mpetltloti with the 
coaee, And the light red colour eem In gazing at the 
ptete changes In indii^^ vision into a peculiar 
obIpiiriM White, the rod white,'* while at the same c&m 
thij'lkrifhtneeB of the pUtkium plate Increases oonsLderdhly. 

.C*«as&:fe 83sw.!:!S«r““ 
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111 some of Biondloc’s experiments one hnds oneself In 
precisely the same position as in the observation of the 
" shadowy vision ” just described One perceives u very 
small slightly luminous surface, eg a dull red glowing 

E latinum plate, in the dark and fixes one's gaze upon It 
lefore bringing one's undivided attention to bear on it, it 
15 st'cn by the extra-fovpdl part» of the retina, because the 
eye involuntarily endeavours lo gather as much light ns 
possible, thus consequently both rods and cones take part 
in the vision As soon, however, as the lead screen or the 
hand is interposed between the source of illumination und 
UiP lummoua platinum surface, the observer, in order to see 
the change in it, will fix his gaze as directly as possible on 
tho platinum plate, thereby excluding the rods The 
neiCbsary consequence will be that the platinum plate will 
apppur reddish and less bright, and the rod-white of the 
peripheral parts of the retina be Lost But this fixing 
uf the garo requires time and effort 'Ihe darkening and 
the red colouring observed will also require a certain amount 
of time, and as Mxin us the hand or the screen is removed 
the eye will return as quickly as possible to extru-foveal 
observation, In which it receives more light After the re¬ 
moval of the screen, therefore, the brightness of the 
platinum plate increasesi, and provided the brightness of 
the luininaus surface under observation is very dim, there 
will be an immediate diminution in the distinctness of the 
outlines on darkening It while the gaze is fixed on it, in 
fact, there will eventually be a coitiplele disuppearance of 
the platinum plate provided the energy !>lnks below the 
threshold of stimulation of the cones and the surface is 
, small enough 

As n proof that the phenomena here described (which were 
not only observed by myself subjectively, but were produced 
I in m> lecture before a large audience) resemble to an extra- 
ordinarv degree the more rec'ent observations desanbed by 
I Blondlot, I will quote, word for word, two sentences from 
his article of November a, 1903 (C Ji , cxxxvii , ti8^, 1903) 
After describing the order of prcKodure in the ob«<er\alion 
uf a feebly illumined strip of paper, he goes on to say 
j " If one now intercepts the rays by interposing a lead plate 
or the hand, one sees the small lectanglo of paper grow 
dark to Its contour and lose its distinctness; the removal of 
the screen causes the brightness and the distinctness to 
reappear, the light diffused by the strip of paper being then 
increased by the action of the »-rays 

In the c.ise m which Blondlot observes the trans¬ 
parently luminous paper mirrored on a needle und then 
illumines the needle with the n-rays, ho describes the process 
in tho following words —"It was then easy to prove that 
the action of these rays strengthens the image, fur if one 
succeeds in interrepiing them, this image becomes dark 
und reddish I have repeated this experiment wilh equal 
sucresfS by employing instead of the knitting-needle a plane 
bronze mirror 

In this article It Is also stated —" All these actions of 
the n-rays on light r(X|uire an appimablr time for their 
production an^disappearance ” this is on a parallel with 
the appearances of grey^nd red glow during vision in the 
dark Tho exp^imenU described In this article do not deal 
with the behaviour of different substances under exposure 
to the n-rays It is unnecessary to shy that seeing in the 
dark can in no wise explaiq why some substances transmit 
the n-rdys and others dor not But it may be asserted 
brifefiy that neither brighteiying, darkening, nor change in 
colour will take place If during the experiment with thr 
above mentioned source of light One gazes continuously at 
the analysing luminous surface so that the image always 
falls on the fovea centralis find the rones alone come into 
action. As a matter of fact. Prof Rubens, as he kl^Iy 
informed me in answer to my question, took his observ¬ 
ations in this woy, and could perceive no brightening evfs^ 

1 " 61 molnlmut on Intarcapts Ins rnjopi en Inurpomni onn Iuk9d4 
pipnb Qu la main, on volt le potli ractaotln do papior s'assonilMir, oc em 
oontoori pordro l«UT,iiottaid; I'SloliliainnnE de I Scran fan nparalira I'Mat 
el la DBttntA, la lomilvo dllVhsiln par la bands dc pnphr nsl done^iuienii par 
I'adlon dss rayeiis ^ ,1 
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when A very powerful Nernet lamp waa employed. More¬ 
over, this niatalned ffaze li always accompanied by great 
fatl^e, for reasons already adduced, and especially so in 
observing a very feebly luminous surface of small area In 
a dark room. The sustained gaze at small bright objects, 
os is well known, is, in fact, the most effectual way of 
inducing hypnotic sleep 

Hut althmigh one cannot imitate all M. Blondlot's ex¬ 
periments by purely subjective perceptual processes without 
employing some source of illumination, I have thought it 
advisable to direct attention to these more recent physio- 
logual discoveries, the more so as M Blondlot pays no atten¬ 
tion to them in any of his publications, and does not state 
with what visual apparatus one ought to observe, nor does 
he give warning of the illusions one may fall into In carry¬ 
ing out his experiments. But the foregoing statements will 
at least serve to remind all those who take the trouble to 
repeat M. Blondlot's experiments that in vision in the dark 
changes In brightness, form and colour may arise from a 
purely subjective source These purely subjective changes, 
however, do not depend upon any optical illusion, but, like 
the " shadow-like ** appearances of the " grey glow " and 
the “red glow," are brought into existence by the com¬ 
petition between the two elementary slructures of the visual 
organ, and correspond to objective processes in the retina. 

As Boon as the phenomena observed by M. Blondlot shall 
have been incontestably proved by means of objective in¬ 
struments of precision, these few remarks on the n-rays will 
be only of secondary importance 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Caubhidge —At a meeting held at The Museums, Cam¬ 
bridge, on February 8, Prof Newton, F.R S., being In the 
chair, it was decided to take steps to perpetuate the memory 
of the late Mr. J. S Budgett. Since his return from his 
last expedition to Africa, Mr. Budgett had made some im¬ 
portant observations on the material collected by him, but 
a large part of the valuable material which he gave his 
life to obtain was necessarily untouched by him. It is pro¬ 
posed that this should be worked out by some of his friends, 
and the results published, with the observationB and draw¬ 
ings which he had himself made The work would be 
edited by Prof. J, Graham Kerr, and suitably illuslrated 
It Is also propos^, if the funds available are sufficient, to 
add to (he volume a reprint of all Mr Budgett’s former 
writings, so that the volume will become a memorial of his 
life's work Subscriptions towards the cost of preparing 
this volume should be sent to Mr. A E. Shipley, Christ's 
College, Cambridge. 


A VERBATiu report of the conference of teachers, held 
under the auspices of the London Technical Education 
Board on January 7-9, appears in the London Teehmcal 
Education Gazette —the official circular of the Board—for 
January and February. 

At a joint meeting of the academical and university 
eeunclls of Pans, some interesting remarks were made by 
M _ Liard arising out of the recent changes according to 
which professors of secondary education were last year, 
for the Arst time, allowed to sit on juries for the 
baccalaureate An opportunity has been given to these pro¬ 
fessors of expressing an opinion on the work submitted to 
them, and they all agree in considering that the subjects 
studied seem to appeal to the memory rather than to the 
facultiea of observation, reAection and judgment. 

THf Childhood Society, the object of which Is the scien¬ 
tific study of the mental and physical conditions of children, 
IMS arranged a course of four public lectures to be given 
at the Sanitary Institute, oommenclng on Thursday, 
rFebniary 95. The lectures will be as follows“ Some 
Elementary Alms in Education," by Mr. Hamilton Hall; 
" Protection Feebls-mlnded Children during and after 
School Age," by Prof. W. A Potts; “ Physiology In the 
Curricula of Primary and Secondary Schooli," by Dr, D. 
SommervllJe; and “Child PaaJshments," by Dr. H. K 
Jones, 
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SOCIETIES AND ACADSlilES. 

London. 

Royal Society, November a6, 1903 On the Dlitribu- 
tion M Stress and Strain in the Croas-sectloa of a Beam.” 
By John Morrwwi M Sc. (VIct), Lecturer in Engineering* 
University College, Bristol 

The author describes some experiments on the measure¬ 
ment of lateral or transverse strains in specimens of wrought 
and cast iron when subjected to bending. The instrument 
used for the determination of the displacements of the sides 
of a beam consists essentially of two cranked levers pivoted 
together. At one extremity these are in contact with the 
points on the specimen between which the change of length 
is required, while the relative motion of the other ends is 
measured optically by means of a Axed and a tilting mirror. 
This meth^ of measurement allows of great precision 
and delicacy of reading. In this case the lateral dis¬ 
placements were observed to the nearest 1/400000 of a centi¬ 
metre. 

The beams used were about 3 cm. broad and 6 5 cm. deep, 
and they were supported on knife-edges about 90 cm. apart. 
Measurements of the transverse extensions or contractions 
were made at seven dJAerent points jji the depth of the beam, 
while the applied bending couple was Increased by deAnite 
increments of about 9347 kg.cm. each. 

The actual strains proved to be appreciably smaller than 
those which might be eipected from the Bernoulli-Eulerlan 
theory. 

The relations obtaining between the lateral and linear 
strains, for the materials in question, were found from 
independent experiments in direct tension and com¬ 
pression, and by a comparison of these with the trans¬ 
verse strains in the beams, the amount and distribution of 
the stresses over the cross-sections of the beemi were 
Inferred 

The results for cast iron specimens showed that, at the 
lower loads, the lonptudlnal stress vanes as the distance 
from the neutral axis, but that in amount It is less than 
would be expected from theoretical txmaideratlons. As the 
load IS increased, however, the strain diagrams become more 
and more curved in the direction of a decreasing strain at 
greater distances from the neutral axis, and this is accom^ 
panied by a displacement of the neutral surface towards the 
compression side of the beam. 

It IS well known that the existing theory does not give 
a completely aatisfactory account of the actions in a beam. 
This paper is therefore important, not only for its own 
results, but because it opens up a new method of experi¬ 
mentally approaching this and the allied subjects, and so 
facilitates further research on similar lines. 

February 4 —“ Conjugation of Resting Nuclei in an 
Epithelioma of the Mouse " By E F. Bstolifordi M.D., 
and J. A. Mumy, M.B., B.Sc Communicated by Prof. 
J. Rose Bradford, F.R S. 

In a previous communication the authors directed attention 
to the fact that the power of cell proliferation, which hae 
been proved to occur in an epitheHoma of the mouse (Jeneen), 
Is a phenomenon unparalleled In the mammalia. A jnus of 
tumour, 16 lb. in weight, has been produced by artiAclally 
transplanting portions of the original growth and Us de¬ 
scendants. 

In seeking to throw light on this fact, the authors have 
studied carefully the phenomena which follow the transplant¬ 
ations of portions of the tissue to new sites, and have found 
that the tummirs which arise are the genealogical de¬ 
scendants of the calls introduced. They have studied the 
growth of the tumours which arise at succeasive stages of 
twenty-four hours. In a tumour removed on the ughtts 
day, and Less than half a epllt pea in slie^ o^ugatlon pf 
resting nuclei has been observed. To take a ^sdfle esse, 
the nuclei of two adjacent cclb are continuous through the 
cell wall by a tube-hke bridge* in the midiUe of whldt a 
strand of nucleolar substante with tusiform swelltijfa iin 
either cell Is yislbte. The cells of ihLi putlculsr 
adJoPent to die stroma* and close to the outer dii^aoe. of 
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. Fahruttry 11.—"On the ComprenSblliHes of Oxynn, 
Hydrogen, Nitrogen, and Carbonic Oxide between One 
Atmoephere and Half an Atmo^ere of Prefleure, end on 
the Atomic Weight! of the Element! Concerned.—Pre- 
Nminary Notice." By Lord O.M , F.R.S. 

TYie,obaervatlon! now referred to were conducted wilh an 
appara'tui deilgned upon the eame line! as that already de- 
•crlbed.^ It must auflice to mention that the only im¬ 
portant modification lay in the fact that the two lingle 
volumes, which, when employed together, constitute the 
double volume, were used separately and alternately, so as 
CO eliminate in each set of measurements any question as to 
what the ratio of these volumes exactly Is It is hoped to 
give a full description of the method when it has been ex¬ 
ceeded to the examination of other gases, such as nitrous 
oxide and carbonic anhydride The temperatures ranged 
from and care was taken that in each measure¬ 

ment the mean temperatures should be almost exactly the 
same for the single and for the double volume 

The results were reduced much ds previously explained, 
and give for the values of B, which, according to Boyle's 
law, should be unity. 

Oxygen .. 100040 

Hydrogen ... o qooyb 

Nitrogen. 100017 

Carbonic oxide. 1 0002H 

B here denotes the quotient of the value of fv at the half 
atmosphere by the corresponding value at the whole atmo¬ 
sphere 'lliat It would be less than unity in the case of 
hydrogen, and exceed unity for the other gases, is what 
would be anticipated from their behaviour at higher 
pressures. 

If we measure p in atmospheres, and assume, as has 
usually been done, eg by RegnauLt and Van der Waals, 
that at small pressures the equation of an isothermal is 
pi' = PV(i + op), 

where PV Is the value of the product in a state of infinite 
rarefaction, then 

ass2(i —B) 


Probably the chief interest of a knowledge of the coefficient 
a it the application to deduce a correction to the relative 
densities of gases as observed at atmospheric pressure, so 
as to decerniTne what would be the relative densities In a 
state of great rarefaction, to which alone Avogadro's law 
IS applicable.” 

Talcing oxygen as a standard, we see that the small 
correcting factor to be introduced in order to pass from the 
ratio of densities at one atmosphere to that at great rare¬ 
faction la (l4•a)/(I + aJ,), or i + a (Bg-B), the suffix o re¬ 
lating to oxygen, that is, as follows.— 

Hydrogen ... .1 ooiaB 

Nitrogen. . 100046 

Carbonic oxide ... i 00034 

The double of the Brat number, viz. 2 ooa6, represents, 
according to Avogadro's law, the volume of hydrogen which 
combines with one volume of oxygen at atomspherlc 
pressure to form water. Direct determinations by Scott 
gave 9 00945 , ^nd Morley, in his later work, found 2 cxny, 
ao that there is here a good agreement. 

The following table gives the densities of the various 
gases, reftrred to oxygen >>16, at atmospheric pressure and 
at very small pressure, as deduced from my own obaerv- 
atloM.* 


C, Atwpherlc 

Hydrogen . 10075 ... 

Nitrogen . M003 

Carbonic oxida ... 14000 


Very inull 
piu«ure 

1 O^ 
14009 
14003 


Ftam the researchee of M Leduc and Prof. Morley, It Is 
probaMe that the above numbers for hydrogen are a litt|e, 
perhafM^ one thousandth part, loo high. 

iliet.B« of ibt PreMora of Oun bethuin 79 aiid 19a StllllnMil^ 
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The uncorrecled number (14003) for nitrogen has already 
been given,' and contrasted with the 14 05 obtained by Stas. 
This question deserves the attention of chemlste. If 
Avogadro's law be strictly true, it seema impossible that the 
atomic weight of nitrogen can be 1405 

Prom the molecular weight of CO, viz. 98,006, we deduce, 
as the aton^lc weight of carbon, 12 006. 

It should be mentioned that D. Berthelot' has, mean¬ 
while, calculated very similar numbers, based upon the 
observations of Leduc 

CtaallODgcr Society, January 97.—Dr. £. J. Allen Jn the 
chair.—On behalf of the Marine Biological Association, Dn 
Allon exhibited a chart showing the positions of freeing 
and recapture of marked plaice in the North Sea, and thefr 
probable lines of migration —Dr. Powlor contributed notes 
on the vertical distribution of two Biscayan Chmtognatha— 

! Sagiffa s^ftatodtniaia, apparently seeking the surface by 
I day, but deserting it for deeper water, down to 100 fathoms, 

' by night or after ram, Krohnta hamata, represented merely 
bv small and Immature specimens between 50 and 500 
fathoms, larger specimens occurring only between 500 and 
2000 fathoms, none were captured between the surface and 
51J fathoms. This observation tends to strengthen the theory 
of the continuity of the Subarctic and Subantarctic plankton 
by way of the mesoplankton 

Zoological Soeiaty, February a.—li.G. ihe Duke of 
Bedford, K G , president, in the chair —Mr. R Lydokkwr 
read a paper, illustrated by coloured lantern-slides, on the 
subspecies of the giraffe (Girajja camclopardalu). The 
author enumerated ten subspecies, and pointed out the dis¬ 
tinguishing characters of each —A paper was read by 
Messrs. OidHeld ThomMp F R.S., and Harold SohMiAnii 
which contained an account of a collection of mammals 
from Namaqualand presented to the British Museum by 
Mr C D Rudd. The collection consisted of 160 speci¬ 
mens, referable to a8 species or subspecies, of which one 
new species and three new subspecies were described In 
the paper.—Mr F. E. ■•dffkrdp F.R S., read a paper on 
rh» arteries of the base of the brain in certain mammals, 
based on observations he had made on Individuals that had 
died in the society's menagerie—Mr. G. A. Boulofiswri 
F.R.S., read a paper which contained the descriptions ol 
three new species of fishes discovered by the late Mr. J. S- 
Uudgett in the Niger.—Mr Bouloncor also described the 
type specimen of the sllurld fish, Cfariaj laevieeps, Glllp 
which had been entrusted to him by the Smithsonian 
Instllution 

Faraday Society, February a.-i-Dr J. W Swan, F.R.S., 
president. In the chair.—^Notes on the welding of 
aluminium: S O Oowper-Ooloa. After referring to 
various machines and processes for welding aluminium, the 
author went on to deKribe hli own process, which requires 
no flux or solder, and does not necessitate the hammering 
of the joint when In the pasty state, the process being 
especially suitable for wire, rods, and tabes —Some appli¬ 
cations of the theory of electrolysis to the separation of 
metals from one another ; M Hollard* The only principle 
hitherto Involved in electrolytic separations has been based 
on the method of successive potentials, each mefal deposit¬ 
ing at the potential proper to that metal In practice this 
principle has only been applied to metals fcopper and silver, 
silver and bismuth, meriury and bismuth) Ihe polarisation 

C ntjals of which are lower than that of hydrogen. Metals 
ng polarisation potentials higher than that of hydrogen 
cannot be separated by gradual Increase of the E.M.F , on 
account of the eitremely sigaM fraction of the current then 
used to precipitate the metal, hvdrogen Ions carrying most' 
of the current. The author has therefore made ^ of 
three other applications of the theory of clectrolyslit d^ 
pending on (1) reduction of the resistance of the bakh 
suppressing the formation of gas at the anode; (9) Influencp 
of ine nature of the kathode, (3) formation of complex salti* 
G. Watson Qrmg ttad a vhort preliminary note do- 
Kribing an explosion of some high grade ferro-slllcon that 
• occurred ^nfaneouslyi« phort time ago at Liverpool. The 
gooes evolved on boiling a spoclmen in distilled wa^ were 

> Rsyldfli and Raany, 7 Vwm, A, voL dwvL, p. 187, iAef> 
k CVoipUn veadhf, lips. 
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found to contain PH, and AsH,. The former was m thp 
greater proportion, and to that probably the exploslonf were 
due 


Mlnaraloptcal Society, Febmaiv s —Dr. Hugo Muller, 
preiident, in the chair,—Mr. Harold Hilton contributed a 
p^per on the g^nomonic net. This net consists of lines 
(giving' equal longitudes and latitudes for every ten defjp'ees 
on a plune Louihing .1 |Miinl on the cquulur, the former being 
hyperbol.«, and the latter straight lines The author pointed 
out how the net Luuld be usi^ for the graphiial clriermin- 
atlon of angles between poles on the sphere -Mr O T 
Prior desinbed a new Milphoslannite of lead froin Bolivia, 
to which he g.ive the name Tenllite, m honour of the 
Director of the Geological Survey The iiiiilrrdl in it^ 
graphite-hkc appearance resembles franckeite and cylindnte, 
but differs from them in not cyintaining antimony It has 
the simple formula PbSnSj, and is orthorhombic with 
angles 0(001) A = 6a°, 1 (ooi) A p(3ai) — 75°, and 

m{iip) A in'"(] rn) = R6” It has a perfect cleavage parallel 
to c(noi) and a speiiPic gravity of 63O In connection with 
the investigation of this mineral new analyses were made 
r>f franckeite and c)linilrilp—Mr W 1 ' P*rrl«r gave an 
iiccount of his disLovery of the deposits of corundum in 
Panada, and Prof M A MIora descnbed a visit to the 
Rnshleigh collection of minerals now deposited in the 
Museum of the Koyal Institution of Cornwall at Truro, 


Chemleal Society, Februaiy 4 ~Dr. W A Tilden, 
F H S , president, in the chair —U was announced that the 
louncil proposed to send a c-ongratulabury address to Prof 
Mendel^cfT on the occasion of his seventieth birthday, 
Tuesday, February 9, which was also the date c^f his official 
retirement—The following papers were read —'Ihe cunsli- 
tution of epinephrine HAD Jowott. Ihe haemostatic 
mnstituent of suprarenal gland secretion was first Isolated 
b) Abel and Crawfurd, and was subsequently obtained by 
Takamine, who named it adrenoUn, and by von Kurth, who 
called It iuprarenine I'he author finds that this substann* 
has the composition C,ii|sOgN, and that when fully 
methylated and oxidised it furnishes trimethylAmmo and 
veratne acid, whence he suggests that it should be repre- 
ftentell^by the formula 

C.H,(OH)a.CH(CH,OII).NHMe(i a 4) 

. (IT 

C.H,(OII),.CH(OH)CIl, NliMe(i a 4). 

the latter being the more probable —Studies on the electro¬ 
lytic oxidation of phenols, part 1 A G and F M. P«rhln. 
By the oxidation of pyrogallol, purpurogallin was obtained, 
whilst galliL acid furnished purpurogalllncarboxyliL and — 
Action of nitrogen peroxide on i-mlrocamphrne M O 
Foiwtvp and F M G. MIeNMkwmIt. In this reaction a 
mimber of complex compounds were obtained the con¬ 
stitutions of which have not yet been determined The 
tautomeric character of ihe acyl thiocyanates R, R Doran. 
A study of the conditions u^er which acetyl thiocyanate 
reacts as such or as the tautomeric thiocarblmlde —Resolu¬ 
tion ol a-ja-dihydmxybutyric acid into its optically active 
vonstitueriti. R S Morroll and E K, Hanoon. The 
physical characters of the two optically active acids which 
were obtained by fractional crystallisation of the qulnidine 
salt of Ihe racemic acid are described —Aromatic compounds 
obtained from the hydroeromatic series, part 1, the action 
of bromine on 3 3-dlchloro-i : i-dimethyNA* Mihydro- 
bensnne A W Oroauloifi A description of the derivatives 
obtained.—The action of nitrogen sulphide on organic sub¬ 
stances F E. Frmnoio and O. C M. Davla. An enumer¬ 
ation of the cyanidins obtained by the action of nitrogen 
sulphide on aromatic aldehydes —Dlbefizoylchloroimide 
F D OliAltaiNAif. The author claims priority, over 
Sdegiltz and Earle, in the denrlptlon of this compound and 
some of Its dertvotives. 


Mathomaitagl Bocitip, Febiuary ii.^Prof. H, Lamb, 
preeldmk, and temporarily Prof, E, B EUlott, vloe-presl- 
dent, in the chair—^The following papore were oommunl- 

caled i^-On the roots of the equation p-p_af:onst 

G- K- MSfWfi When the oonatant on the ii|^ hand side 
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IB zero, the rate of Increaitp of 4fae nth rbot approximates to 
that of n yrhtn ii- is large, and rpeult constitutea an 
exception to a general lath Which regulates ^the relation of 
the rate of increase of the ^ of the function. It 
is shown that when the constant. Is not zero the rate of 
increase of the nth root is'that of n/log ti, and the exc^ 
lion is removed The sfgpiAcance of the result in relation 
to the theory of irtegrel' funrtfom Is discussed.—Soma 
extensions of Abel's theorem bn ^wer serjes on the circle 
of convergence. G. H Hardy. The extension is to double 
series When a double power senes converges on' the locus 
that corresponds to the circle of convergence of a simplo 
senes, either (o) when summed first by rows, or (b) when 
summed first by columns, or (c) when the two suffixes are 
simultaneously increased, its aum is equal to the limit of 
the fumtion at the corresponding point of the locus, pri^ 
vided the limiting operationi are ^rformed In ways that 
correspond to the three specified methods of summation.— 
On group-velocity . Prof H Lamb. The paper contains a 
new proof of the relation between wave-velocity and group- 
lelocity, and the possibility of a negative group-velocity is 
discussed If the group-velocity were negative, the waves 
and Lho groups would travel in upfiosite direct lons^ Such 
a possibility has been suggested in connection with very 
intense absorption Examples are given of mechanical 
systems free from dissipation which possess the required 
property In such systems the disturbance that travels 
away from any source, when analysed into harmonic waves, 

IS found to consist of waves tra\e11ing towards the source, 
but the groups by which the energy Is propagated travel 
away from the source The reflection and refraction of 
waves at the boundary of a medium in which the relation 
between wave-velocity and wave-length is compatible with 
a negative group-velocity are discussed, and the ratio of 
amplitudes cif incident and reflected waves Is found —On a 
certain double integral Prof A C DIaon-*—On an 
appropriate form of conductor for a moving point singu¬ 
larity Prof A W Donwmy.—On the Irreducibility of 
perpetuunt types P W Wood. —On the representation of 

j^ cn xt dt and other like integrals by means of con¬ 
tinued fractions Prof. L J Rogora. The paper deals with 
a generalisation of the so-called " addition theorem " for 
Bessel functions of zero order A series of functions 
/i, can be determined from .1 given function / so 

that /(X + y)-A/(x)/(y)+B/,(x)/.(y) + C 7 ,(x)A(y)+ The 

determinants that arise in the process of obtaining these 
functions are clniiely related to the process of converting a 
senes into a continued fraction. It is generally difficult to 
complete the latter process, but the relation between the two 
processes leads to a simplification 

Caubridgb. 

Philosophical Socleiy, Janumy 18 —Dr. Baker, presl- 
I dent, in the chair.—On differences between the spectra at 
anode and kathode in cercafn gases, and on probable 
reasons for those differences Prof LIvoIngi F.R.S. The 
author found chat in hydrogen at 7 mm pressure the light 
at the anode gives only the second spectrum of hydrogen, 
at lower pressure the kathode glow shows only the ^it 
spectrum, and by further reduction of pressure the second 
spectrum is driven quite up to the anode and Is then seen 
only m a bright spot upon the anode The behaviour of 
the two banded spectra of nitrogen la exactly similar la 
pure oxygen the anode U dark, but the kathode glow emits 
all the three spectra described by Schuster. The anode 
spectrum of the halogens Is a continuous one, while the 
kathode glow gives a speclrum of lines, and the gas along 
the whole line of the discharge emits rays which, like 
kathode rays, make the tube fluoresce The vapoura of 
such metals as ccxild be readily observed In glass tubes give 
each but one apectrum, the same in all parts of the (ubb. 
The spectra of the two oxides of carbon are IndlsttogpM^ 
able from each other, bimI are the same at both dectiodwy 
Cyanonn g'lves In the katfiode glow the weH-known bM 
and violet shaded bands, and at the same time the ba^ 
at the red end shaded the reverse way, but no feran df 
either the carbonic oxide or of the ea^edlame 
In any part of the tube. The appearance of the Malttad 
column in all cesee agrees svell drhh Prof. ThomRm'f 
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that the light ariiea from thjp asnocletioa of Ions, and has 
fta origin In the pontivV, which in elemenU having 
diatomic moiccillH'probabiy hdVci^ot the eame cbnetltution 
as thoae molecflle0| but in elfmet^ts with monatomic 
moleculei mav, when 'dcioniiedL nt om^ reproduce such 
molecules. The kathode^ glowr‘'the author ascribes to 
(liioreecence, the gas acting as a screen to the kathode rays, 
and Its molecules reapondmg to fte stimulus without being 
themselves permanently affected. This opinion rests on the 
way Jn which the glow maps out the course of the kathode 
rays, and on the observation that the spectral lines of the 
glow are in most cases reversible, and therefore probably 
have thHr origin in unaltered molecules of Ihe several gases 
In conclusion, the study of the kathode glow suggests that 
tbe solar chromosphere and corona are a huge kathode 
glow—On a soluble colloidal form of feme and of other 
phosphates . W. J ftwllf F R S —On the distribution and 
spectra of metallic vapours in electric sparks H RaniAgo. 
—On the variation with wave-length of the double refrac¬ 
tion In strained glass L N. G PI Ion. —On the reflection 
of sound , Rev H J fthorpo. 

February 1 —Dr Baker, president, in the chair —Free- 
living fresh-water New Zealand nematodes N. A Oobb. 
Four new species, all belonging to known genera, are de¬ 
scribed. The specimens were dredged from the lakes, at 
depths ranging from aoo feet to 115a feet.—Some lligh 
Andine and Antarctic UmbellifpriB A W Hill. The oom- 
muniiatlon dealt with the genera Crantria (Nutt) and 
Aaorella (Lmk), which are widely distributed in the 
southern hemisphere —On the relative amount of ionisation 
produced In air and hydrogen by Rontgen rays K K 
MeOlung. The object of the experiments described in 
this paper was to determine, if possible, the cause of the 
great discrepancy whiih exists between the results obtained 
by various experimenters who have previously worked on 
this subject The results obtained by the various investi¬ 
gators difTer very widely from one another Experiments 
were made with various Rontgen ray bulba m order to see 
whether the source of the rays had any influence upon the 
relative amounts of ionisation, and it was found that the 
source of the rays influenced the result to a very marked 
degree Quite large variations In the ratio of the loniaation 
in f^drogen to that in air were obtained according to the 
bulb used As different bulbs, of course, give out rays of 
different quality, it is evident from the experiments that 
the ionisation in hydrogen as compared with that in air 
depends upon the type of rays used Further experiments 
are at present In progress to determine to what extent this 
variation depends upon the state of the vacuum in the 
Rontgen ray bulb. These experiments are as yet quite in¬ 
complete, but the indications are that the relative ionisation 
In the two gases does depend to some extent on the pressure 
of the gas in the bulb, Further experiments are to be made 
on this subject 

Dublin 

Royal Dublin Society, Jsnuaiy 19 —Mr S Geoghegan 
In the chair.—Prof. A. W Conway read a paper on the 
reflection of electric waves from a moving piano conduettM’ 
—Prof. J. A MoClollniid read two papers, (1) on the 
emanation given off by radium, (2) the comparison of 
cuacitles in electrical work (an application of radio-active 
substances) The first of these two papers contains an 
account of experiments made to test whether the emanation 
given off by radium is charged or not. The emanation Is 
carried into a partially ejihausted vesael by a current of 
olr, the VesseT being insulated and joined to a sensitive 
eWtrometer. No charge was'detected. The ionisation pro¬ 
duced in the vessel by the emanation Is meaixired, and It is 
shown that ff each emanation particle hod a charge equal 
to or greater than the charge on the gaseous ion, a 
meamrufe deflection must have been observed, dthtrwise 
the ionisation produced by each emanation particle muM 
Itove bMn greater than what is possible. The conclusion is 
thiipafiWe that the emanation is not charged. The substance 
Ofi fha wennd paper l> as follows:— A\ very steady current 
jeiki dbtalned between two pUtea, one of which Is kept 
Id a potential, hyJPU^ng between the plates a quaptliy 
W,J|fpMum nlbglei. Thla mall steady ^rrent is uaed to 
did capactdqs tq be compared to a given potential 
on electrometer, and the tUpa of cMkrglng Iq 
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nccuratel> measured in each lOsc The two rapacities, 
thereforo compared by simply observing two intenraU 
time. ' ffumbera are given to thow the aicuracV of the 
method ^d the wide range of inpacltips lo which It ip 
applicable I □'^particular It (s shiVwh that cupacilies ae 
small as one micro-mlcroforad can easily be detected andi 
measured by this method —Prof G A. J. Cole communicated 
a paper by Mr J Nllroo on soil separations by ttA 
centrifugal method 

Paris, i 

Academy of Sciences, February 8 —M Maicart In tfW 
1 hair —^The gmeral law of disitribution of rays in bang, 
spectra II Doetondree. Since the spectra obtained wlth^ 
a concave grot mg arc ton feeble for the purpose of verify¬ 
ing the author’s hypotheses, he has used a plane grating 
with an astronomical mirror of silvered glass of a 5 metres 
focal distance 'this arrangement has given all the bands 
of the second group of nitrogen excellently defined I'he' 
law of distribution deduced is that, in general, each band' 
expressed m vibration numbers, is divisible into series oi 
connected rays, each series being such that the successivt 
intervals are in arithmetical progression —A new electrical' 
device for extinguishing the high frequency arc M. 
d'AraonvaL In the prc^uction of high frcquencry currenta 
for therapeutical use it is necessary to prevent the forin- 
ation of an arc between the spark gap By the use of a 
subsidiary condenser this result is obtained very simply —. 
Proieitive arrangements for electrical machines Guralymg 
high frequency generators MM d'Areonvdl and ualfta. 
Numprous cases of breakdown of transformers and coils 
used in the production of high frequency currents ariS 
common, and one possible cause of this is the return of 
waves from the spark gap to the transformer. An arrange¬ 
ment of condensers and resistances is described by which 
this effect is stopped without any loss of power.—The action, 
of phenyl-inagnesium bromide upon anthraquinone Sym¬ 
metrical y-dihydroxyl^-diphenyl-dihydro-anthracene. A. 
HaII»p and A Quyot. Anthraquinone reacts In the normal' 
manner with the phenyl magnesium compound, but the 
yield of the carbinoi is poor, cm account of the slight solu,- 
bility of the ketone in ether —On the mechanism 1;^ the 
transmission of the n-rays through wires of different''suiH 
stances. E. BlehAt. The transmission of the n-rays by a. 
wire is regarded as being analogous lo the experiment Jir 
which light is tranamitled from one end to the other ofv^ 
curved glass tube, by successive reflections In support of 
this.view, experiments on wires of different materials shoW 
that* ihe iransmisslon only takes place if the material oP^ 
the wire is transparent for these rays Thus the effect is 
not produced by a wire of lead, but the rays are 
transmitted by wires of copper, aluminium and zinc, 
nil of which have been shown to allow of the passage 
of the n-ra>s.—On the determination of the aisplacqi^ 
ment of a battleship J A Normand.—On the tnid 
value of the major axis of a cometary orbit when 
far removed from the sun and the supposed hyberbolic 
character of the comet 1B90 II. I.0UI8 Fabry. The author 
interprets the calculatMms of M Stromgren as leading to 
an elliptical orbit for the ooSnet 1890 II.—Remarks pn 
differential equations of Which the general inHgral is an 
entire function £mile Boral.—On certain tf-functions, and 
on some hyperelliptic suffaces to which they lead 
Traynard.—On entire series w)th entire coemUients Mi 
Fatou-—On the zeros ei a class of multiform trans- 
cendentals . Georges Itaiiioundob.—On the flame spectra 
of the alkaline metals C da Wattavlltoi Photographs of 
the spectra of lithium, sodiutn, and potassium dow that 
the rays fall into two groupi, those which are equally 
strong In all parts of the flame, and those which arA more 
intense In lower port of the flame, chat is to say, iij 
that portion which emits the Swan spectrum. It Is ionmi 
that the rays in the former class are those which belong 
to the principal senes of the element conshlered, whilst thc^ 
of the second group belong to the secondary series of 
Thd differences of the spi^a would appear to be due to 
thermal cauaes only ^ function which represmto dw 
mognlflgotkMi of objects teen through a transparent cone; 
C. itwgvietlc effect ot cxmvectloq 

currents-. C. Butiwib By means cf the Iticfltosv 0^ 
Iwllnpslty of a phoephcbescent screen it Is possible ,to 
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dcmoAitrate the mcgfietic effeot of conv^lon currents. 
This meAiod Is free from the experimental difficultles which 
arise frq^ the WSe of astatic couples/but dofs |iot lend itpdif 
Id qtfa^tative measurements.—A new theory of Influence 
machihii :\ V. tolwfl^ira.—On the relation ^Ich exists 
betpreeV Midden variations of the reluctance pf a maffnetised 
steal bar submitted to traction and the formation of LUders’s 
L Prttlohati During the time that new tines are 
bMngf formed on the test piece, the variation of the re- 
fuctance Is discontinuous, and when the variation of re¬ 
luctance becomes continuous no new lines are observed — 
Remarks on the subject of a note on osmosis by M. A 
Gulfftmln A Ponaot.—On the use of the alternating 
current In electrolysis Andr6 Broohwt and Joseph Pwtit.— 
On tha reduction phenomena produced by the actioti of 
alternating currents F Poarew and Ch Oeuohot. Feme 
alum Is reduced nearly quantitatively by an alternating 
current when iron electrodes arc used, alkaline nitrates are 
reduced to nitrites with electrodes of cadmium and zinc 
The reiluctlon of other inorganic salts is mentioned, and 
also the production of aniline from nitrobenzene ^The pro¬ 
duction of (he .sulphides of phosphorus In the cold R 
■oblbuoh-^Observations relating to the action of heat and 
light On mixtures of phosphorus sesquIsulphiA and sulphur 
In Bolutlon In carbon bisulphide , E. Donrin.—The action 
of carbonip acid upon solutions of sodium nitrite C. Mxrlo 
Afid H. Marquloi In opposition to the statements of M 
liPuiB Meufiier, the authors maintain that nitrous acid is^ 
aet free py the action of carbon dioxide upon a solution of 
oqdiuin nitrite —On the constitution and properties of 
icanadlum steels Ldon Quillwt.—On the diureides - homo- 
qlfantolc ether* L* J Simon.—On the pHbsphOric esters 
IflyooU P. terrdi—On the nature of starch L 
idsqiiialino-—The biochemical synthesis of olein and some 
esters - Henri Pottovin.—The formation of turpene com- 

K pnds In the chlorophyll organs Eug Ohoimbot and 
ex Hd^bort.—On the presence of an oxklising-reducing 
djattatla in plants J E Aboioua and J Aloy.—The geo¬ 
graphical distribution of the marine Bryozoa and the theory 
of bipolarity L. Omivot.—^The influence of temperature on 
the duratlpn of the phases of indirect division J ifoiig.— 
Od the *ta's8lmllatlon of alcohols and aldehydes by Sferi^- 
maioeysUs mgva . Henri Ooupin. Certain alcohols, such 
* 09 ethyl alcoM, glycerol, and mannite can be assimilated by 
Che moulds, others (methyl alcohol, gfycol) are indifferent, 
whilst a third class (amyl, propyl, butyl) are toxic.—On a 
'Special function of the mycorhizome of the lateral Wts of 
vanilla- H. Jacob do Oordomeif.^On the stratffltation 
of the Montagne Noire J Borvoren.—Geological observ¬ 
ations in the neighbourhood of Thonon-les-Bains. H. 
Douaaml.—Paioeobiafttna Douviiiei^—^an insect or a trilo- 
^blte: M 
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THURSDAY, FEBRUARY 25, 1904. 
nZTEROGE^l^SlS 

Iff Heitfog^enexii. By H. Chad ton BasHan, 
M.A., M.D., F.R.S. Pp ix+354+xuvii; 19 
plates, with S15 illustrations from photomicrographs. 
(London: Williams and Norgnte, 1903.) Price 
31s. 6d. 

H ETEROGENESIS means, in these studies, the 
^sf joltum origin of forms of life from other 
quite different forms, e.g. of a ciliated infusorian from a 
rotifer’s egg, or of a sun-animalcule from a dnlorophyll 
corpuscle. It Is long since Dr H Charlton Bastlan 
first suggested this heresy; and many years of indus¬ 
trious observation have resulted in this large and ex¬ 
pensive volume describing and (with 815 figures)-Illus¬ 
trating those cases in which the author thinks tie has 
detected the heterogenetic process at work. One can¬ 
not but admire the doggedness with which Dr. ISastJ^n 
has persisted—contra mundutn —in maintaining his 
thesis; and even those who feel quite sure that he has 
misinterpreted what he saw may find it interesting to 
discover by repetition of his experiments what did 
actually occur and was actually photographed. Others, 
again, who would not turn round to look at slides sup¬ 
posed to demonstrate that the egg of a rotifer may 
solve itself into infusorians or into one large ciliate, 
may be more tolerant of the suggestion that Protlstan 
evolution is still going on, retracing some of Its ancient 
steps, or making new ones. It may be that Proteus 
still frisks a little among the Protlsts, or that there 
are mutations among umcellulars just as among De 
Vries's evening primroses. 

It Is often said by biologists that biogenesis (or the 
origin of approximately like from like) is not so much 
a law as a fact. It may not have always been, it may 
not everywhere be, that a living creature arises only 
from a parent or parents like itself; but, so far as our 
experience goes, the biologists say, there is no exception 
to this rule. Here, however, we have a book which is 
full of Budi exceptions, and yet the author's papers on 
this subject are rejected by the Royal Society of l^don, 
the Acaddirtie dee Sriences of Paris, the K. Akademle 
der Wissenschaften of Berlin, and the R. Accademia 
ddi Unoei of Rome I What does this mean 7 Does it 
mean more than that the authm's rejected addresses 
appeared to the secretaries and committees of these 
l^riied bodies os Incredible, as* the recent facts and 
theorize relating to radium would have seemed not long 
age? " Whot^con hardly ^ distinguished from per¬ 
petual motion, whldi it is Sn axiom of science to call 
Impn^le^haei" laye PrbL Bc^b, ** left every chemist 
odff a state itf baWUdertneni/' Thus, as 

the Question rises in our minds, whether heterogenesis 
not be On udcnowti factor in evolution, turn 
whit Dr.^BsstiM has really ddneu ^ 

-I J^)11toaiitli9rbeHemtttothehetf^own the de neve 

cells.'^ e.g. of 

'YetrstructuiiftBl^.ii^jpli^ Ipm^ 

^ tiupst after'^ieallii " 

ap^iw In the 
f grew Joto and 
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show active swarming movements, "in such a case It 
Is oltBr that we have to do with no process of infection 
from without, but with a de novo origin of ^bacteria 
from the protoplasmic contents of the spines or Seta." 
But this interpretation is quite unnecessary, it has been 
shown beyond doubt that bacteria may exist in fluids 
where the highest powers of the microscope fail to 
tect them, many organisms normally swarm with bac¬ 
teria, and the possibility of infection from without also 
remains. 

(s) Another set of expenments, which appear us of 
greater value, are concerned with the " proligerous 
pellicle " or zoogloea that forms on the surface of 
organic infusions. Apart from his conclusions, which 
means, of course, leaving Hamlet out of the play, Dr. 
Bastian's study of the surface pellicle, apparently a very 
hotbed of life, is a very interesting contribution to 
microbiolbgy.^ From such a pellicle, which jsoms to 
consist solely of aggregates of bacteria, come fungus 
" germs," amabs, flagellate monads, and even 
ciliated infusorians like vortlcellids. Some of the trans¬ 
formations are described and photographed from stage 
to stage, and a point is made of the diversity of results 
obtainable from similar pellicles. But, so far as we can 
see, no progress in proving heterogenesis can be made 
along this line. From what seems to be a honiogeneous 
pellicle of discrete corpuscles there arise all sorts of 
animalcules, and Bastlan argues in favour of hetero¬ 
genesis because they were not there before; while to the 
majority of biologists the emergence of the amoebe and 
infusorians simply proves that they were, in minute 
form, there before, or were added to the pellicli* from 
above or from below in the course of the transform¬ 
ation 

It is a familiar fact that a snoall sample of water from 
a broqlc may show In many representative drops np 
evidence of living organisms of any kind, even when 
examined under very high magnification But in this 
sample after a week or two there are not merely 
microbes, but monads, flagellates, and even cillates. 
The enthusiast on behalf of heterogenesiB concludes 
that the new tenants aroea from ultra-iqlcroscopic 
animate particles or from^^on-living material; the 
ordinary huni^rum biologist' concludes that he over¬ 
looked in his sample the juyenile forms of the now 
obvious tenants, or that bis expedients to avoid infec¬ 
tion from without were iniufRcient. But, prejudice 
apart, it seems a little like a Hon possumus argu¬ 
ment on both sides unbl^we Inquire into the (amlBar 
control expenments of boiling or otherwise sterillring 
the samples, and then the pdvocate of heterogeneaii 
is forced to say that such catodyunaJ operations as boU- 
iog prevented the Inorganid potentialities from aiferb 
Ing themselves. This savours strongly of the e^^n- 
atiOn of a sdance failure by the presence of sospti^ 
" It may hd that iq^b^eosa the objection 1 i 
but when a fulLf^ M fiF^o^ •marge* in fhi 
or when qilrit tmn|i'nn 

■oqunintfl^e wk|it,Ji^8li|ra of dhUjr PMfc wi 
fall‘bimMlo In r^ard (o botfr 

fjlt Muqf Mlier hataraganatlc nioiho «f aH^n-.ci< 
j[iiQgHa''^eUlim'.*' «t iMrtadi. of Actinn 





386 


NATURE 


[February 35. 1904 


phrysp of Peranemata, and of diatoiAs—have been ob¬ 
served by Dr. fiastian. Thus he describes in deVail 
how within the closed cells of sprigs of Ntiella opaca 
multitudes of Actinophrys appear; "all the smallest 
specimens are of just the same size as the chlorophyll 
corpuscles," " none are to be found smaller than these 
corpuscles," they have at first no rays, and they are 
motionless " The myriads of chlorophyll corpuscles 
are converted into the myriads of Actinophrys." That 
is to say. the corpuscles of a vegetable cell may be sud¬ 
denly transformed into well-known Protozoa with a 
specific cytoplasmic and nuclear structure, a per saltum 
transformation which no biologist would believe even 
if he seemed to see it, for it suggests a magical evolu¬ 
tion entirely beyond credence, because so meaningless 
In Che same way the author describes the origin of im¬ 
mature diatoms as heterogenetic products due to the 
transformation of the cells of the alga Chlorachytrium, 
parasitic in the duckweed Of course, the author dis¬ 
cusses other interpretations, the infection hypothesis, 
backed by a further hypothesis of chemotaxis, and 
shows at length that they do not fit the facts he has 
observed. It may be noted that we have a very imper¬ 
fect acquaintance with the complete life-histories of 
most unicellular organisms, that there is probably an 
extraordinary complexity of symbiosis and commen¬ 
salism amongst them, that many are known to be very 
modifiable or plastic; and it may be that Dr. Dastian's 
work will find its reward in provoking research to make 
our knowledge of unicellular organisms more con- 
tinuousi On the other hand, it is well known that 
many forms carefully studied have a very definite and 
specific organisation, and we would believe many 
things—even that Dr Bastian's carefulness of method 
was not all that could be desired—^rather than accept the 
view that one type of cytoplasmic organisation can be 
suddenly transformed into another. Evidence in Favour 
of a certain amount of hetcrogencsls many biologists 
would be prepared to consider carefully, but when it 
comes to a chlorophyll corpuscle changing into an 
Actinophrys, we arc in the position, absolutely inevit¬ 
able, of those who would not believe in a resurrection 
though one rose from the dead. 

(4) The climax of Dr. Bastian’s book is his account of 
the heterogenesis of ciliated infusorians. These rela¬ 
tively highly organised forms may arise, he says, from 
the pellicle op organic infusions, from the transfoitn- 
Btlom of amcriie, from encysted euglenw, from the eggs 
of Tardigrada, and from the eggs of the rotifer, Hyda- 
tlna. Let us confine ourselves to the last instance. It was 
found that the eggs of Hydatina may give rise in a few 
days to young forms of Vorticella, Oxytricha, 
disca costata^ or to a large dilate known as Otostoma 
carten. Nine stages in the transformation of a fresh 
c'gg of Hydadna into an Otosfeoma are described, and 
the author says “ however improbable this transforma¬ 
tion may aeem to those who ^ve not studied the 
changes (or thcmsslvec, the penMiUUdes of err^ are still 
mors lipprohable.*^* Ajpilqsttlie suggestida that he 
miitook encysted ^Otostoma for Che roflfsr’i .^eggs, 
Baetfan gives seven ilenis irf evidence; agaUiM siig- 
gfiatfem that each egg seepilng to undergo the trana- 
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formation in question, was infected by an hnmature 
form of the infusorian, he gives eight items of evidence. 
Ff we take for granted that Dr. Basdan made do mis¬ 
take in identifying either the Hydatina eggs or the large 
Otostoma, we must conclude that he witnessed a re¬ 
markable phenomenon which should be re-studied and! 
properly figured. Different stages should be treated 
by the usual histological methods, carefully drawn 
and compared with the normal course of development. 
Careful attention should also be paid to the numerous 
parasites of rotifers, e g those described by Przesmyckl. 
The photographic method used by Bastian has its 
obvious value, but the results are very far from dear or 
convincing 

In an exceedingly interesting and acute chapter on 
the general subject of discontinuous or per saltum vari¬ 
ation, Dr, Bastian points out that his general position 
is supported by analogies in the inorganic world, e,g. by 
the fact that many substances crystallise in forms which 
belong to two or three different systems of ciystalbs- 
ation, and that the difference of crystalline form which 
they exhibit is associated with difference of specific 
gravity, hardness, colour, and other properhes. Then 
there is the case of radium, which " may be looked upon 
as continuously giving rise to new elements by a pro¬ 
cess of materia] evolution ’’ He discusses cases of 
abrupt or transilicnt variation in animals and plants, 
and combats the opposition which Weismann expressed 
in his early " Studies in the Theory of Descent " to the 
idea of " sudden transformation of the whole 
organism." But Weismann’s views have changed not 
a little since i88a, and it would have been fairer to have 
quoted from his *' Vortrage " of 1902. Dr. Bastian 
does not seem to have quite realised how many 
biologists now accept, as proved up to the hilt, the fre¬ 
quent occurrence of Galton's "trBnsilient,"or Bateson's 
" discontinuous," or De Vries’s " mutational " vari¬ 
ations. But this is not quite the same thing as accept¬ 
ing the observational conclusion that the chlorophyll 
corpuscle of Nitella may become a sun-animalcule, or a 
rotifer’s egg a large ciliate I There are some tUnga 
that one must sec for oneself, and even then one 
would not believe them 1 It may be that " the lowest 
organisms exist at the present day because they are ever 
seething up anew by processes of heterogeneris"; and 
we should not be greatly surprised if that turned out to 
be a thesis " founded upon fact and consistent with 
reason." But such an epoch-making conclusion must 
be proved, not by one prejudiced in its favour, but by a 
man of thdtige Skepns, who takes every possible pre¬ 
caution to avoid discovering heterogenesls, who will 
certainly not adduce as evidence cdses of a rotifer’s 
germ-plasm demeaning Itself to reincarnation as a 
ciliated infusorian. The author was forced, indaedit to 
offer the evidence chat he observed, but If he had not 
drawn hia bow quite so far as the pace juat aitad Jm- 
plies, the arrow with " heterogeneiis " on Its feachei- 
might have penetrated furtbW- ,, 

Very useful, It seems to uK author's idea of 
" ephmeraiiiciridis," that is, of trtAilltQrily ooMirito 
phases among u^celluiars, which miy be 
modiOcatkinel Influence^ qontradlaBncfcbQct^ fhe 
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re^larly recurrent stable forms which constitute a 
spedes We are IncUiifd to think that this idea, ex¬ 
tended to the study of multicellular forms, would show 
that mhny so-called species arc based on transient 
“ modificational " ephemeromorphs 

There is a dignifl^ candour Ln Dr Bastion’s attitude 
towards sceptics "It will doubtless be said that the 
facts T have brouf^ht forward arc inerp Rgments of my 
imagination, seeing that others observe no suih 
phenomena, and that my experience is altogether ex¬ 
ceptional.” To this he answers (1) that many recorded 
phenoinena, referred without proof to infection by para¬ 
sites, are more Rimply interprctable as heterogenetic; 
(2) that he has seen the numerous cases he has recorded 
because he has diligently looked for them through many 
^i^years; and (3) that, after all, his photographs of trans¬ 
formations have to be explained somehow. We must 
confess that the photographs, ” engraved and printed,” 
appear to us no more than u plethora of puzzles and 
futilities of delineation, llie method is obviously ad¬ 
mirable in being impersonal, but it seems to us quite 
ineffective in showing the transformation of the roti¬ 
fer's or tardigrade’s ova into infusorians But we can 
only state our own impression; others may see more in 
them than we can detect; perhaps the eye of faith will 
see much. 

” Some of my critics have refused to give any ade¬ 
quate consideration to the work berauHe it has not been 
entirely done under certain impossible conditions which 
they would prescribe.Dr Bastian admits that he has 
not uniformly isolated the organisms under process of 
change or placed them in a sterilised medium Such 
cataclysmal interference would inevitably stop the 
heterogenetic progress. He declares, however, that the 
observations in proof of the heterogenetic origin of 
bacteria and their allies ” have been conducted with all 
necessary precautions ag.unst the possibility of infec¬ 
tion If so, and every experimenter will agree that it 
is a big ” if," then the bacteria did arise by hetero¬ 
genesis, Of they were present, though unseen, from the 
first. To the critic who asks why Dr Bastian did not 
continuously watch the alleged heterogenetic changes 
fnom start to finish on the same individual organism, it 
is answered that the method pursued was that usually 
followed in embryological research—that of observ¬ 
ing different states of change in different in- 
dMduals. The method is comparable to that of 
paleontologists in working out a presumed scries 
of i^yletic change; it is not absolutely demon- 
sMtive, but it reveals phenomltna which must 
be Interpreted somehow; md the best and most 
reasonable tnterpretadon, ” as much as possible irre^ 
speptive of preconceptions and a jtriati views,” seems to 
the'author that of heterogenesis. If it be urged that 
Dr. Bastion should have watched the heterogenetic pro¬ 
cesses he believes in with the same sort of assiduoi^t 
jtandnUtty as DalUnger and Drysdal^ichioved In studf- 
ln^tlielr plastic monads, it is answered that “ gooip 
such danands would Mt only be 
^"^Would fu^ar to render for ever ifiuwsslUe any 
jsf Why thla etiould be so > 
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we do not understand, uiilcss heterogenesis be like the 
building of the fairies’ palace which always stopped if 
anyone looked at it. But the fact is that ” the methods 
employed by those who would gain a knowledge of 
heterogenesis cannot, from the very nature of the sub¬ 
ject, be strict laboratory methods ”—and this, we fear, 
will foreclose the question in the eyes of most biologists. 

For our part, the suggestion of foreclosing a ques¬ 
tion like this savours of prej'udlce, and it should be 
remembered that results of great value, both theoreti¬ 
cally and practically, have issued from the long drawn 
out controveray over spontaneous generation After a 
L.ireful study of Dr BastianN book, wc venture to 
sum up our impressions as follows —(i) If the 
idea of heterogenesis means, when generalised, 
that there may be marked discontinuity, or 
transilienee, or per solium change in the ceaseless 
process of organic variation, then we side with the 
author, and in this regard he will find that he has 
many allies. (2) In so far as the idea of heterogenesis 
implies that many of the lowest forms of life are very 
plastic creatures of circumstance, capable of passing 
from phase to phase of the cell-cycle under modifica- 
tional stimulus, so markedly that they may be called 
” ephemeromorphs, ” we again side with the author, for 
we think that there are many facts which point in this 
direction. (3) As to the thesis that simple organisms ^ 
” are ever seething up anew by processes of hetero- 
genesis,” it seems to us, in our ignorance, a quite legi¬ 
timate conception which may eventually be demon¬ 
strated as true (4) But as to the majority of the cases 
of heterogenesis which Dr. Bastian adduces, we can¬ 
not but reject them as inconclusive, not only because 
the method employed seem to us to be fBlIacious, 
especially in depreciating the possIbJitles of latent 
germs and of infection; not only because they lead us 
to conclusions which we cannot harmonise with our 
confessedly incomplete biological system; but especially 
because they are so meaningless. If the egg of the 
Hydatina can, ” under conditions not always easy to 
realise,” be transformed into a large ciliated in¬ 
fusorian, then our Systenia Naturae is a farce 

- J. A. T 

PROF. OSTWALO’S jubilee 

I Jubelbmd—Wilhelm OstaraM.' Gewidmet /ur Feier 
seiner vor fUnfundzwBi^tiK Jahreii erfblgter Doktor- 
promotion von seinen Schulern, mit einer Einicitung 
von J H van 't Hoff Pp. saxi+679. (Zeitschnfl 
/Ur fhysikaUnhe Chemie, Band 46.) 

'^HIS stately volumb is d fftfing tribute to an emiaenl 
. i- man who has done much to advance (he prograis 
of modern chemistry. The triumvirate, van 't Hofff 
Arrhenius and Ostwald, the Dutchman, the Swede' 
end,the Ruaeo^German, had a hard battle before their 
ddctHfies wen aecepifsl by phybldsu and by diemiita. 
[The oammiinicathma'^ mode in the first volunie of 
I QBtwald*B‘' ZMtehrtft by yen *1 Hoff Qi. 4B1) dn Ihe 
brd^of ointeik pressure in (he anekiRy between AquMs ‘ 
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and gascBt and by Arrhen&us (p, 631) on the diisoct- 
ation of substances dissolved in water, brought together 
the three friends in a manner which we now recognise 
as nimost dramatic. Of Ostwald's 147 pupils, 34 of 
whom are now professors in universities all over the 
world, 34 have contributed memoirs to the ** Jubel- 
band " in honour of their teacher 

It would be impossible in the limited space of this 
notice 10 give an account of the contents of these 
articles, and it would be invidious to select names and 
tedious to mention all. Suffice it to say that the 
inemcnrs are in French. English and German; that 
their authors write from Germany, Russia, Finland, 
Sweden, Austria, Belgium, Greece, England, Scotland 
and Ireland; and that they are often under two names, 
implying that a third generation has aided in the 
research. The subjects of the memoirs range over a 
wide field; papers relating to solubility, to electric dis¬ 
charge, to electric conductivity, to vapour-pressures, to 
crystallisation, to catalysis, to capillarity, to high tem¬ 
perature reactions, to stereochemistry, to phase-rule 
phenomena, to colloids, to critical phenomena, to 
polarisation phenomena, nil arc found in this volume 
and it is certain that each and all of the authors would 
acknowledge that their inspiration was derived in great 
part from their master, Ostwald. 

A list is given of Ostwald’s publications. The 
rolossal labour of collecting and coordinating all known 
facts bearing on general chemistry is shown by the 
fact that the '* Lchrbuch der allgemeinen Chemie," 
begun in 1885 and ended in 1887, required a npv\ 
edition m 1891. which, indeed, is not yet quite com¬ 
plete; that, in addition to this magnum opus, a 

Gnindriss ” was published in 1B89; that volumes on 
“ Physicochemical Measurements ” (1893), “ The 

Scientific Foundations of Analytical Chemistry ” 
(1894), “ Electrochemistry *' (1896), Outlines of Inor-’ 
ganlc Chemistry " (1900], “ Lectures on Philosophy " 
(190a) and " Chemical Dialogues (" Die Schule der 
Chemie ") (1903) have all proceeded from Ostwald's 
facile pen; and that translations of many of these works 
have appeared in English, Russian, French, PoUah, 
Czech and Japanese. Besides these original works 
Ostwald has edited and annotated since 1B89 selections 
from the works of Dalton, Wollaston, Gay-Lussac, 
Avogadro and Ampere, Hess, Hlttorf, Wilholmy, 
Bunsen and Roscoe, BerzeUus, Carnot, Dulong and 
Petit, Davyi Scheele, Kirchhoff and Bunsen, and 
Berthollet, In the series of “ Classics of Eaact 
Science he has edited, along with van 't Hoff, the 
ZeiUehrili fUr physikaUsche Chemie since 1887, of 
whidi 45 volumes have now appeared (it is to be pre¬ 
sumed dut the editorsUp of this, the forty-siath, was 
not carried out by him); and rince 1875 he has pub¬ 
lished no fewer diiui lao papers and memiMn, embay¬ 
ing in large measora the resuha of his own researcher; 
lastly, he has contributed about 38B0 abstracts of 
papers and 890 reviews of lioofcs to the Zeitschrift 
whfali goes by hla name. 

One may well aakr bow was it done? Iliose who 
know Ostwald will stUl be amaeed; hut thf^ wtll recall 
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to their minds that he possesses a rapidity of thought, 

I an extraordinarily retentive fqemory, an astounding 
diligence and a pen which moves without effort; and 
' perhaps most important of all, the power of expressing 
I his ideas and those of others in clear language. In¬ 
deed, it may almost be said that Ostwald has imparted 
to German the accuracy and lucidity of French. 

The volume contains an excellent portrait of Ostwald 
at his desk, and van 't Hoff prefaces the contents by a 
short biography, from which we learn that he was born 
in 1853 in Riga, that he was there as schoolboy, 
student, assistant, '^pnvat-docent” and professor, until, 
in 1887, he was called to fill the chair of physical 
chemistry in Leipzig, a position which he still holds. 
Van 't Hoff also sketches Ostwald as a teacher, an 
investigator, an organiser and a reformer, and traces 
his progress in research from his earliest work on 
” The Mass-action of Water ” to his latest work on the 
” Philosophy of Nature.” The gap may appear a wide 
one, where only the two ends of the curve are given; 
but It is a continuous curve, and one which abundantly 
tPStlfieB to the ” Stetigkeit,” or continuity, of natural 
phenomena. Ostwald’s missionary real is also pour- 
trayed. 

” He is not content in gaining a view for him¬ 
self; it is perhaps with him a necessity to impregnate 
others with his thoughts, and this has doubtless largely 
contributed to the present-day position of phyncal 
chemistry. Ihe spreading of his ideas abroad runs 
parallel with his own activity in research and original 
thought.” 

Again 

” In Ostwald as organiser we admire the prac^ 
tical man, who sees clearly what can ha dme, 
in small as well as In great things. On the sniall 
scale he is the constructor and deviser of han^ appa¬ 
ratus, which he himself enjoys making, and the con^ 
triver of convenient methods of work. . . On the large 
scale, he carries this sense of the practical to the 
erection of a pattern laboratory in the new institute at 
Leipzig, dedicated chiefly to physical chemistry^ and 
embodying the many-sided mind of the master.'' 

And in picturing another side of Ostwald's character, 
van *t Hoff writes regarding the work of Arriienius 
(and though modes^ forbids him to mention it, of him¬ 
self) 

” How often do we see in siimlar cases an estrange¬ 
ment! With Ostwald, however, the opposite; sym¬ 
pathetic cooperation, in which Nemst soon joined as 
a partner.” 

Lastly, in dealing with Ostwald's many-sldedlires, 
for example, in founding the Bunsen Society for Btec- 
trochemistry and editing the Afmalen der IfaSHf^kOo^ 
eopMe :— 

"The astonishing thing, whan wd oonildir Ostwald 4 
detirity, ever extending to wider and wl4sr M 

Chat ndther hb interest In hb former «|mre of worit 
nor bb mastery ever It lessens.” 

«ho haw. ben OetwfeM'e.lludiMRb) 
and happj tfiaj who poUMs hi. Mca^lhlpt 
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JAPANESE BOTANY. 

LfJSoAS in EUmentafy Botany {Saishin SHofeu- 
butsugakkd Kwasho). By ltd Tokutard, Rigaku 
HakushK, D.Sc., F.L S 

F this well got upi well illustrated, and lucidly 
written elementary treatise on botany the 
following translation of the introductory chapter or 
preface will give an adequate general idea. 

It describes the province of botany in a manner 
likely to interest a young Japanese student. 

The surface of the glo^ we live on is covered 
with a varied and abundant vegetation, differing and 
agreeing in accordance with differences and like¬ 
nesses of soil and climate In this Japan of ours, 
which is a land within the temperate zone, many and 
beautiful are the flowers of the wild plants that blow 
at the various seasons of the year In spring we have 
the sakura (wild cherry), the yatnahuki (Kerria), the 
tsutsuji (azalea), the fujt (wistaria); in summer the 
Ayame (iris), the kahitsuhata {Ins laevtgaia?), the yuri 
(lily); in autumn the hagt (Lespedeza), the kiky6 
(Platycodon), the otninamesht (Patrima); in winter the 
fsubaht (Camellia), sazankwa (mountain tea-flower) 
and the fuhujyusd {Adonis atnurrnsu) 

Among cultivated plants we have the ume (plum), 
momo (peach), Katdd (Pyrus speetahiUs)^ baton 
(peony), shahuyaku {Paeonia alhiflora}, asagaho 
(morning glory), /uyS {Hibiscus mutabtlis) and hthu 
(chrysanth). 

" On the hill slopes grow the matsu (Pinua), sugi 
(Cryptomeria), hinokt (Chamsecypans), keyaki {Zel~ 
koi^a acuminata, yenoki (CeZltj jincnris), Kashi 
(oak), shii {Q. cuspidata), and other trees. On the 
wastes and moors we find suinire (Viola Palnnii), 
fam^opo {Taraxacum comiculatum), rengesd {Astra- 
galus lotoides), &c., among spring plants; among 
autumn ones, In addition to those named before, 
fujibakama {Eupaiorium chinense)^ susuki (Eulalia 
japonica), and others, in such abundance as to form 
a many coloured carpet varying according to the 
season spread over the land. 

“ In the fields and paddies grow rice, wheat, Indian 
corn, colza and raphanus under cultivation, the scene 
being diversified by scattered clumps of dark green 
bamboo groves. Then in the neighbourhood of 
temples and shrines arc camphor laurels and ichd trees 
{Gingho bi'loba)—the camphor laurels are found 
Indlgenoqs only In China and Japan, but are cultivated 
eloewhere* The ichd Is fairly oominon with us, and 
tfierefore not considered a curiosity, but abroad (with 
the exception of Chinj^) no tree resembling it is found 
-^t la unique. 

^'Agakii In ponds, swanaps, lakes, and rivers wC' 
have iMfirakofM (Huphar japonicum), fyunsai {Brasenia 
peltata), hishi (Trapa hispinosa), ukikusa (Lemna 
fHinor), &e., and in the sea arame (Ecklonia ?)', 
wukatnH {Alufia pinnatifida), koinbu (Lamiuanh 
jgpi^^a), a^akusOnoTi (a kind of laver), &c.' 

^ On our hl^ moutitalns only grow each plan]^^ 
^tokanumio (Vaccinium sp.), tfidnia (Blyu sp. 7 )^" 
nignim), ftc., also such plants 
f/Cpm imeifetu, but this may be p mlstBke)^ 
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hego (sp of tree fern Cyathea), &c , of Asiatic and 
Malayan character, others of Mexican and American 
affinities, buch as saboten (cactus), riuzetsuran (various 
parasitic-orchids), &c., even Australian forms, such as 
Acacia and Eucalyptus (but these, of course, intro¬ 
duced) 

** Our indigenous species of trees, shrubs and herbs,, 
including ci^ptogams, are very numerous, in addition,, 
among botanical forms we must count the innumerable 
microscopic organisms found in a drop of water or in 
mouldy nee 

Some 140 years ago scarcely 10,000 species (of 
phanerogams and cryptogams?) were known to- 
science, now more than 175,000 are known to 
flourish on our globe, and to be thus denizens of the- 
province of botany." 

llie illustrations are extremely good, and many of 
them apparently original Among the best are those 
of the hydrangea (aiisai), Vida faba {sofamame)^ the 
fruit of chestnut {Kuri), section of plum-fruit, wood 
of wild cherry and of shuro (Trnchycarpus), the figure 
of a potato plant {tagatara-imo), dissection of iris- 
flower, mistletoe on Celtis, &c There are, in addition, 
two very finely coloured plates, both of gorges among 
the Nikko Hills, one—the frontispiece—showing, in¬ 
geniously enough, on its guard-fly leaf the outline 
figures with the nambs of the principal plants in the 
rich mass depicted in the chromo Unfortunately, of 
the Japanese names given, only one or two can be 
identified in any books at my command. It is worth 
notice how large a proportion of the names of even 
common plants Is Chinese. 

Dr ItA may be congratulated on the production of 
so excellent, indeed charming, an introduction to the 
study of that most fascinating of sciences, botany. 

F. Victor Dickins, 


OVR UNIQUE EARTH I 
Man's Place in the Universe By Alfred R. Wallace^ 
LL.D., D C.L , F.R S., &c. Pp. XJ + J30. (London : 
Chapman and Hall, Ltd , 1903.) Ppee las. 6d. 

BOOK feom the pen of so distinguished a man as 
Dr. Alfred Rus^ Wallace would naturally find 
many readers, but flie present volume, dealing with a 
subject of such geheral interest, will undoubtedly be 
widely distributed 

This work is the outcqme of an article which Dr. 
Wallace published some time ago, and the interest it 
excited spurred him on to bring together in book form 
in a more elaborate andidctallcd manner the argu¬ 
ments on which the subject-matter was based. ^ 

The reader, therefore, has now before him the whole 
of the evidence upon which the author claims certain/ 
conclusions, which have " enormous probabilities 
t^elr favour," namely, " that no other planet In the 
solar* system than our earth la inhabited or habitable,*' 

. “ that the probabllitierf'are almost as great against any 
other sun ppssesilng Inhabited planets,” and 
the ^nearly ^central position" of our eun Is prbbaltly a 
,pentia|ient dnOi and has been spadaHy favourable, 

,1 1 IIS iIm ucuruo of Am sboyi botanloU tqulvakmv. 
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perhaps absolutely essential, to life-development on the 
earth " 

A close perusal of the subject-matter indicates, in 
the first place, two prominent facts. First, the 
masterly way in which Dr. Wallace has marshalled 
the available subject-matter to enforce his lines of 
arf^ument, and second, the excessively clear and con¬ 
cise summary of the astronomical knowlcdg'e which 
he has employed. This latter is contained in the first 
six chapters, and althoug'h the author suggests that 
those who arc fairly acquainted with modern astro¬ 
nomical literature might omit reading these, the 
account is so excellent that the advice should not be 
followed 

It is not the object of this review to tell our readers 
whether Dr. Wallace is correct or not m the con- 


point or material out of which the infinitely, varied 
structures of living beings are formed. The estreme 
mobility and changeability of the structure of these 
molecules enable the protoplasm to be continually 
modified both in constitution and form, and, by the 
substitution or addition of other elements, to serve 
special purposes." 

May it not be that the very complex nature of proto¬ 
plasm and its very property, the ease with which it 
may be modified, enable it to adapt itself to the various 
conditions, such as distance from central orb, size, 
&c , that exist on the different planets at those epochs 
in their Lfe's history when the temperature conditions 
are within the prescribed limits^ 

Might not this element of living matter, working 
under somewhat different conditions, so affect the after 


elusions at which he has arrived, for that would not 
be an easy m.ittGr, but to direct attention to a work 
which must be treated with considerable respect 

Astronomical science has, during the last thirty years, 
made enormous strides, but the information that is 
needed when considering such a problem as is dealt 
with by Dr Wallace is still very sparse, and is con¬ 
spicuously absent from many books which by their 
titles ought to contain it 

'’Chapters vii to ix. deal with the problems, Are the 
stars infinite in number? our relation to the Milky 
Way, and the uniformity of matter and its laws 
throughout the stellar universe. In all of these the 
author displays a very thorough acquaintance with the 
recent advances in these subjects He concludes from 
such evidence that the stellar universe is limited, 
that the solar system is nearly in a central position of 
the Milky Way, this position being probably a per¬ 
manent one, and, lastly, that the whole material 
universe is one as regards physical and chemical laws 
and material structure 

In the next chapter he sums up the essential 
characters of the living organism in a remarkably 
-clear and definite manner, and points out the intimate 
•connection between animal and vegetable life. 

The chapter which follows describes all the physical 
•conditions essential for this organic life, and then the 
four subsequent ones point out how these conditions, 
in his opinion, exist only on one planet, our earth, in 
the solar system. Not only does he suggest that the 
earth alone is inhabited, but that the other planets of 
the system have never been and never will be the seat 
of organic Ufe, since they never can produce the exact 
conditions that are considered necessary. 

The next and last chapter carries the argument into 
the starry realm beyond the solar system, and here 
the author gives his reasons for concluding that only a 
very few of these sters may be suns with life^support- 
ing planets 

In considering man's place in the universe it seems 
that the matter dealt with in chapter x., in which the 
author describes the essential dimeters of Che living 
organism, contains the criterion On which the whole 
question of the habitability of Other worlds turns. 

It is known that protoplaam Ip so cotoplea diemically 
that it deBOs analysis, and protoploam, to iioe 
Wallace's words, “ Is, as It were, only jhe starting 
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products that ihcy in their turn could weather the 
existing conditions, 'which to them would be natural 
and to us special ? 

To consider this earth as the only inhabited body 
in the stellar universe, a reversion to prehistoric ideas, 
m.iy or may not be an advance, but it will require very 
strong arguments before man can be brought to con¬ 
sider that his isolation in the cosmos is indeed a fact. 

The book, however, is one that should be read by 
all those interested in such a speculation, for specu¬ 
lation at the present time it can only be, and much 
valuable information may be learnt about the various 
subjects which the author has had to deal with in his 
broad survey. 


OUR BOOK SHELF. 


The Fauna of British InduM, tneludmg Ceylon and 
Burma. Published under the authority of the Secre- 
taiy of State for India in Council. Edited by W, T, 
Blanford. Rhynchota. Vol ii Part, i. fHeterop- 
tera). By W. L. Distant Pp. x + (London: 
Taylor and Francis, 1903 ) Price loj, 

Mr, Distant is making good progress with the de¬ 
scription of the known species of IndlBn Rhynchota, 
and the editor informs us in his preface that the re¬ 
mainder of the volume will compnse all, or nearly all, 
the remaining families of the division Gymnooerata, 
thus leaving the bulk of the water-bugs for a third 
volume, which will complete the subject as far as the 
Heteroptera are concerned. The present instalment 
includes 371 species belonging to the families 
Lygsida, Pyrrhocorida, Tin»didB, F^ymaddft, 
Ar^ids, Hebrlda, Hydrometridse, Henicocephalidtt, 
and the commencement of the ReduvHdB. The 
letterpress is executed in the same careful manner 
as in the first volume, and is illustrated by 167 excellent 
text illustrations 


A considerable number of new spedes are described 
in the present part, and a very large proportioh of tte 
remainder have only become known to entomologists 
within the last few years, many of them, indectL having 
been described by Mr Distant, or others, as late oa 
1903. When we consider that the Hemiptem hefe, 
bM far from Mhaustlvaly collected atprcient,xiid^hdt 
many of the families include smau pianl-fbewiN' 
species, It will be plain that a vast amount of work ew 
requires io be done before our knowledge of th«r JatBait 
eperies can be considered os anything like 
BUtsiichworiEBai Mr, Distant^ cannot, but give gj 
Impetos to the atudy, while riiosa who know i|i « 
wifi not be liable to repeat the amusing I 
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tenttein, who wrote in vol. vl of the Linnean Trans^ 
acHons^ about a century ago, that before he knew 
Fabrldus personally, he thought the latter had been 
diareepectful to Linnd and his other predecessors 
because he wrote that very little was known of 
entomology at that time, and that the study, especially 
as compa?M with botany, was still quite in its infancy 

Our own conception of present and future progress 
Is doubtless equally imperfect, and it has been well said 
that no race of mankind is permitted to anticipate the 
prerogatives of its successors. To our grandfathers 
and great-grandfathers the very idea of carriages 
going without horses seemed ridiculous, and the mere 
suggestion of the wonderful discoveries of the last 
halCcentury would have been regarded a hundred years 
ago as the ravings of a lunatic 

A New Geomeliy for Junior Forms. By S Barnard, 

MA,, and J. M Child, B.A Pp vii + 306 

(London : Macmillan and Co , Ltd , 1904 ) Price 

25 , 6 d. 

This work is a selection from the larger work of 
Messrs Barnard and Child published a few months 
ago. It is, of course, on the modern lines of teaching 
now almost universally adopted in England. There is 
no necessity for entering into a detail^ account of the 
contents of the book, for the order and method of treat¬ 
ment are the same as those of the larf^er volume, which 
has already been highly commended in these columns. 
The work is simplei very thorough, and in every way 
suited to the requirements of junior students. 

Although employing instruments and devoting much 
space to " practical " work at the outset, the authors 
never lose sight of the fundamental fact that geometry 
ts a sciente of stnet logic. Even those reformers of 
geometrical teaching who have done most to break 
with the difficult and stilted formalism of Euclid are 
sometimes alarmed by the methods adopted by the ex¬ 
pounders of '* practical mathematics "—methods 
entirely reprehensible because of their ignoring the 
logical foundations of science The fact is that the 
teaching of modern Improvements should be in the 
hands of skilled experts who have a commanding 
knowledge of scientific methods and results, and who 
are able to simplify matters for the student without 
sacrificing any portion of logical reasoning. We must 
take care that mere manual work, mechanical pro¬ 
cesses, and slipshod reasoning do not undermine the 
principles of accurate thought either in pure or In 
applied mathematics. So far, the works on geometiy 
which give expression to the principles of the British 
and Mathematical Associations are beyond suspicion. 
The danger—though by no means absent from pure 
mathematics—is certainly greatest in physics and 
applied mathematics. 


Fragments from Continental Joumeyings. By A. R. 
Sennett. Pp vi + 516. (London; l^ittaker and 
>903-) Price 41. 6d, net. 

Wi have alt done it; R. 1 ^. Stevenson with a prose 
fanqr diat would el^ate road-metal itself to a place 
among the humanities; Henry James with a just dell- 
that seems to add a decorative touch to the 
faiitniar didteaux and the well-worn ways; the rest of 
uSi in UiIb latter time, at a long distance and in various 
measure, yet drawn irresistibly Into print. And now 
^Bfr. US/ir Miss?) A. R. Sennett is ti^oved also to attempt 
^to give others some of the abiding pleaaure an- 
jMteued on the open road. 

, doubts as to the writer’s lex, malow an 

aocohnt of the refte’cnoes to female eoatume at Mon|r 
thp majb author, moreover, is usilaUy more cfe 
immteM ^ revaaSng Ids Ignorance or.foceign Ian- 
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nagea. This little book is crowded with inaccuracies 
in French and German, in fact, even the single words 
printed in italics are frequently incorrect. Names, 
which can be found on the maps in the library of the 
Automobile Club, are also occasionally misspelt. 
Hence we can hardly treat the work as a contribution 
to geography. The ground covered is that dealt with 
by the post-chaise travellers of the early nineteenth 
century, when the close of the great wars again allowed 
of observation The frontispiece of Gnndelwald and the 
Wetterhorn gives sufficient clue to the scope of the book 
as a record of continental joumeyings. We have nn 
right in this place to deal with it from a literary point 
or view; nor do we think that the author would wel¬ 
come the remarks which we reserve. G. A. ]. C. 

Recueil d*Experiences ildmentaires de Physique. First 

part By Henri Abraham. Pp. xii + 247. (Pans-. 

Gauthier-Villars, 1904-) Price 5 francs. 

This volume of less than three hundred pages has been 
produced with the collaboralion of 154 physicists from 
all parts of the world I 

The book is the outcome of a request made primarily 
to the members of the French Physical Society by its 
secretary, with the authority of its council, that^ they 
should aid in the production of a volume describing 
elementary experiments in physics by forwarding an 
account of any special experiments forming part of 
their laboratory courses. M. Abraham is editing these, 
and this is the hrst part of the result—a second part is 
to follow. 

The descriptions of the experiments are not accom¬ 
panied by theory. The only incursion into the domain 
of theory has been to direct the reader’s attention to 
the degree of precision possible in each measurement,, 
and to the need or uselessness, as the case might be, oF 
introducing corrections. 

On the other hand, great attention has been paid to 
describing the arrangement of the expenments; for 
example, all necessary sizes ore specified in order that 
they may be reprodu^ as easily as possible. 

No attempt has been made to unify the style of the 
very various methods which the author selected from ; 
on the contrary, the desire has been to present as great 
a varie^ as possible. 

The first chapter consists of elementary instruction 
in workshop practice (Including glass-blowing), and 
has an appendix containing many useful receipts. The 
second is on geometry and mechanics, the third is on 
hydrostatics, hydrodynamics and capillarity; the fourth 
chapter deals with heat. 

Ine experiments described are, in the majority of 
cases, of a very simple character, less suitable for 
colleges than for. schools, where they should be vetj 
welcome Many of them,' indeed, are arranged as 
they might be by an amateur at home, and the Instruc¬ 
tions ,<are certainly siipple enough for a lad with 
mechanical and experiipental tastes to derive a large- 
amount of useful pleasure in carrying them out wlm 
out the aid of a teacher. 


Cassettes Popular Seience. Edited by Alexander 5 ^ 
Galt. Volume ii. Pp, XH4-556. (London: Caaeelt 
and Co., Ltd., 1904.) 

Taib attractive volume, with Ite numerous excellqpt 
llluatratiofu and its clear type, Is calculated to create 
interest In the study of science. The editor haa 
aiyanged matters in such a manner that most brandna 
of natural knowledge are drawn upon to provide In- 
terestlng reading, ^e first six arbclee, for exemple, 
deal wfth subjects belonging to physics, blolo^,. 
astrohomy and geology—and me reader’s atteAfkai la 
wtainly not kept upon one subject for too long at one 
dme. 
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LETTERS TO IHE EDITOR. 

[ 7 he Rdiiof docj not hold himself responsible for opinions 
expreesed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of. rejected 
manuscripts intended for this or any other part of Naturb, 
No notice 11 taken of anonymous communications,] 

Cancer and ParlheneffeneBia 

May 1 be allowed to rerer to the interesting and stimu¬ 
lating discoveries of Messrs. Farmer, Moore and Walker, 
and Drs. Hashtord and Murray? The former have demon¬ 
strated that nuclear changes arur in cancerous tissues, by 
which cells of malignant growths may be justly considered 
liomologous to active sexual elements ('* gametoid") 
Giant cells are suggested to be " fusion-figures ” which 
recall normal fertilisation (jii:) in cancer, 

1 write to ask If botanists or zoologists are of the opinion 
that " post-heterotypic " cells (homotypic) are *' inclined " 
4it all to develop without fertilisation bv the spermatozoon 
i^i.e by parthenogenesis from ? chemical stimulus). 

Does parthenogenesis occur In the embryosac of flower¬ 
ing plants or in the prothalliuni of the higher cryptogams 
-ui^er any and what conditions? 

On what known states does parthenogenesis in the eggs 
of the honey bee, in ascans, in artemisia, &c , depend? 

This sexual character of the cells of cancer explains partly 
its parasitic and Invading nature; the wonderful power of 
mimicry of the tissues from which they originate suggests 
that metaatases commence as cells Belt-fertilised and 
maturating A knowledge of the (7 chemical) causes 
underlying both these changes might afford a clue to pre¬ 
vention F Bushneli 

S Devon Hospital and Public Dispensary, Plymouth 


In reply to the queries contained in the letter of Dr 
BuihneU, it may at once be said that parthenogenesis is 
known to follow the applicalkm of certain stimuli in the 
case of a few animals and plants, Loeb's experiments on 
eea-urchlns and Nathansohn's observations on Marsilea 
furnishing instances to the point 
Parthenogenesis occurs in the embryosac of species of 
Akhemilla, perhaps also in some species of figs, but the 
underlying conditions are not yet understood 

In other examples of parthenogenesis, as noted in animals, 
it arkea in consequence of the lack of separation of the 
second polar body from the egg, or follows on the re-fusion 
■of it with the e^. This represents, perhaps, a modified 
kind of fertilisation. Apogamy as occurring in ferns Is 
« more remote event, but is apparently possessed of a similar 
-significance 

I quite agree with Dr. Bushneli os to the importance of 
reaching an understanding of the chemical and other 
agencies that produce the change in celle previously normal, 
and the concluding paragraph of the article to which he 
refers emphasises this sMe of the subject 

J B. Fahhbr 

Magdalen College, Oxford, February 13 


On a Dynainloal Syitem llluatratlng tha Spectrum 

Liiiei and the Phenomena of Radio-activity. 

Bv the study of a system of particles, which Is similar 
to a Saturnian system, 1 was led to the discussion of dis¬ 
turbances which propagate Bin the system, having close 
analogy with the oand and line spectra while illustrating 
the phenomena of radio-activity Tha system consists 
,a large number of particles of equal mass arranged in a 
circle at equal angular Intervals, and repelling each other 
with forces Inversely proportional to the square of distance 
between the partfcles, at the centre of the circle Is placed 
-a large particle attracting the other particles forming .the 
ring aocordlng to the same law of force. If the repelling 
particles ba i;qyolvlng 'about the attracting centre, the 
system will generally remain stable for smml oscillationB, 
which consist of the transversal vibration perpendicular to 
the fdane of the orbit, together with the radial and angular 
dlitiirbaiices representing the rarefaction and coifdensatlon 
in the distribution of the partldes. Small oscillatlonB of 
this kind have already been treated by Maawcll In ffls essay 
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on the stability of Saturn's nngs, the system will be the 
same if the repelling particles of the present system be sub¬ 
stituted by the attracting satellites, Evldcfiny the system 
here considered will be approximately realised If we place 
negative electrons in the ring and a positive charge at the 
centre. Such an ideal atom will not be contradictory to 
the results of recent experiments on kathode rays, radio¬ 
activity, and other allied phenomena 
The frequency of the transversal vibration is given by 

n= . - ., 

where w is the principal term and m the whole number. 
Plotting the lines of frequency, we And the crowding of 
lines when the value of in is small and when it is large 
Generally the coefficient a>a, so that with Increasing m 
the frequency decreases, and the interval between the lines 
becomes wider. The distribution of lines resembles that of 
a band spectrum proceeding from violet towards the red 
Taking the converging point of the lines for large values 
of m as the beginning, it Is convenient to count the lines 
from the point, which 1 suppose to correspond to main. 
Then putting 

pn = m,—m' 

obtain, rciTiciiibering that Sti=o for msm,, 

n increases with m', and the distribution resembles the band 
spectrum of carbon type, the interval between the lines 
gradually widening from red towards the violet. In fact, 
the above equation Is an extension of Deslandres's formula. 

If we suppose that the particles are negative electrons, we 
can easily prove that the transversal vibration will not be 
sensibly affected by the external magnetic field This is 
another characteristic of the band spectrum 
The radial and angular waves propagating round the 
ring hove frequencies given by 

n/i - + , 


'Ihe distribution of lines is such that they crowd together 
for tolerably large values of m towards a region of high 
frequency, and is in its general aspect similar to a band 
spectrum, with the difference that the interval between the 
successive lines is about nine times wider than In the band 
spectrum above described This we may identify with the 
line spectrum, although tn is not the some as in the formula 
of Kayser and Hiinge, or of Rydberg The supposition that 
the particles are electrons leads to the conclusion that a 
single line ia separated into doublets, circularly polarised 
in opposite senses 

The ring here considered is quasi-stable It may be set 
to disturbances the radial and angular components of which 
are nearly proportional to 


where k is a constant, v the number of panicles in a ring, 
and t the time. If the disturbance continues fpr a 
sufficiently long time, the ring will be torn asunder and the 
system will fly off with great velocUy. If the particles are 
electrons, those In the ring will give rise to j 9 rays, and the 
central positive charges will form the a rays. 

The Ideal atom here considered will have high atomic 
weight when w Is large; consequently the instability is 
easier to produce when the atom Is massive Where thdle 
are several series ol regular spectra we shall have to con¬ 
sider different rings of particles giving rise to these different 
sets The complexity of spectrum Is by no means a 
guarantee for the heaviness of atom, on the cxintrary, If 
high atomic weight la accompanied with comparatray 
slmfrie spectral structure, we may consider that the system 
of rings is lets complex, and s be quite a Lam 

quantity This probably accounts for the remarkable radlo- 
Bctive property of radium, which. In spite Of Its high dtortlic 
weight, presents only a certain number of chsfeoterletlc 
spectrum lines. 

The kinetics of the system here ooasldered mky be ex¬ 
tended fo Investlgetlone whkh have enaloglee Wllh the 
flatlfigs of mectrum Unes. Consldeied es elecirans,. tlw 
phenomene of actlno<^1ectHclty, the tontsation bf flames, ihq 
change of reilstance of semi-lnsulatore tV soymiute fo 
the'prpUem of cohMet, the phenomehe of Jfpiorticeifce pMPi 
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pbofphoTttsoQnce, and many allied subject! will probably be 
Moounted for by the diacuMlon of resonance and forced 
oAciflations, to which the system is susceptible 
The above results were communicated to the Physico- 
mathematlcal Society of Tokyo In December last, the de¬ 
tails of calculation will probably appear m the Philosophical 
MagOMino in the near future H Nacaoka 

Pnysical Laboratory, Tokyo University, January 18 


Science In ihe Navy 

In view of the important articles which appeared in 
NATuaa last year on the question of siience in the navy, 
it seems desirable to inquire into the amount of encourage¬ 
ment which IS now given to young lieutenants to adopt 
either of the more scientiAc branches of their profession. 

Apart from aeal for the service and the love of know¬ 
ledge, the most potent incentive to their doing so lies in 
the promise of early promotion to commander. Now, of 
the thirty-five lieutenants promoted on January 1 last, the 
following analysis will show that the more scientific officer 
has no advantage over his fellow as regards promotion 
The periods between promotion to liputenant and to emti- 
mander were — 

12 lieutenants of the general service 10 8 years 

Lieutenants (8 ,, Gunnery officers lo’o ,, 

of special j 6 ,, Torpedo ,, lo 8 ,, 

BUainmenti (9 ,, Navigating „ il '9 n 

From the above it is evident that no advantage accrued 
to those who had the ability to attain the scientific know¬ 
ledge required for their respective branches, whilst the 
future of those who selected navigation was marred bi 
having to wait a year longer than any other officer 

Lastly, It may be remarked that it argues well for a 
service in which science is courted by so many in spite of 
the small encouragement given in this matter of promotion 

N G T 


Organlami and Meteniiici. 

I SHOULD be glad to know whether anyone has ever 
attempted Co test the hypothesis of Helmholtz and Lord 
Kelvin that meteorites are possibly the carriers of organised 
matter By pulverising a portion taken from the interior 
of a meteorite it would, I should suppose, be easy to dH- 
solve out and detect any organiL matter that was there 
'Ihe result in any particular case would probably be 
negative, still, wilder experiments have been tried before 
now James Ward 

Innitv College, Cambridge, February 15 


The Gordllda in Folk-lore. 

The sudden appearance of the Gordilds or hair worms in 
puddles of water or similar situations has caused the primi¬ 
tive peoples of many countries to evolve a theory of their 
seemingly mysterious origin. In parts of Scotland they are 
believed to be the interm^iate stage in Che development of a 
horse-hair Into an eel; In Iceland and the Fsrdes, and also in 
some of the Malayan islands, they ore thought to come down 
with the rain; in the Malay Peninsula they are said to be 
the offspring of an unnatural union between an earthworm 
Md a femafo mantis, and to turn into a fern (Lygodlum sp ), 
the creeping rhiaome of which some of them (for example, 
Chorodes montoni. Gamer.) closely resemble. (I found that 
a very large proportion of'Ihe true Mantldse were infested 
by them in (m Malay States,) In the same country^ by an 
eppUcatlon of the prinolpla of the do^rine of si^atures, 
th^ are used In the manufacture of i haw-wash. I have 
thwght that It might be Interesting to trace out the beliefs 
held about them among different races, but I find references 
to them extremely Kanty In ethnographical or general 
llterfilufe. If any of your correspondents could fumiih in- 
hrmatkm of the kind 1 would be >afremely grgteful, lor 1 
that an interesting contribution to ' the bla||Pglcal 
pbikMophy of savagca might be made by coHectidg pnd 
gnitadng the dlffecent theories heM by primitive ^des r», 
^ gmuig * main and easily recognised group of anjmila (Ike 
Wt fMdndm- Nelson AMNAim^iji^ 

Sqiiira, Edbiburgh. ^ ^ 
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THE ANTARCTIC EXPEDITIONS. 

M ore or less detailed accounts have now been pub¬ 
lished of all the three expeditions—German ^ 
Swedish, and Scottish--which, following the lead of 
I the British party in the Discovery, have during the 

{ mst two years striven to extend the bounds of know- 
edge in the far southern regions Some idea can 
therefore be gained of the scientific results obtained in 
various directions. It is a remarkable illustration of 
the independence of climatic renditions on mere lati¬ 
tude that, while each of the expeditions wintered out¬ 
side the Antarctic circle, the rigours experienced have 
hardly been exceeded in the case of expeditions which 
have wintered more than 10° nearer the pole in botfi 
hemispheres 

To begin with the work of the Swedish party under 
Dr Nordcnskjold, of which summaries have been given 
both in the Times nnd in the Geographical Journal, it 
is mainly of the contributions lo meteorology and geo¬ 
logy that it IS yet possible to speak, though when 
the magnetic observations have been worked out,, 
results of no less importance may be expected. The 
value both of the meteoroiopcal and magnetic work 
has been greatly enhanced by the enforc^ detention 
during two winters, a much more effective basis of 
comparison with the observations of other expeditions 
and stations being thus supplied. Some useful work, 
from a purely geographical [Mint of view has also been 
accomplished, our knowledge of the contours of the 
land masses to the south of South America having 
received welcome additions, mainly as the result cm 
two separate sledge expeditions unefertaken during the- 
two winters. I'he winter station, it will be re¬ 
membered, was established on the eastern side of Louis 
Philippe Land, the northern extremity of the mass- 
I known further south as Graham Land It was itself 
I on an island lying to the east of the main mass, but 
although this appears to be fringed on this side by a 
regular archipelago of islands separated by wldfr 
channels, it was demonstrated—and this is one of the 
chief geographical results of the expedition—that the 
lar^r mass runs continirously southward from Louis. 
Philippe Land to King Oscar Land It is formed by- 
a high range of mountain peaks separated by large 
glaciers, and further inland passing into a level ice- 
covered plateau. Within the outer limit of the archi¬ 
pelago an ice-shect extended, bounded by a formidable 
ice barrier running from east to west in the neigh¬ 
bourhood of Christensen Island (an extinct volcano). 
The conditions of this ice-sheet recalled those of Hofis's. 
great ice-barrier on the opposite sMe of the Antarctic, 
and, as was found by Captain Scott and his com¬ 
panions On their great southern sledge journey, it was- 
separated from the land by wide, deep, and impassable 
crevasses. This was^ ascertained during the first 
winter expedition, which lasted from September ip 
November 7, 1902, and had its furthest point in S., 
63” W. During the second winter the leader, with one 
companion only, explored the channels leading nortJt 
behind the islands towards Erebus Gulf The scenery 
here was found to b^ of the grandest kind, on one 
side was the magnificent ran« of King Oscar Land, 
on the other a large luchipciago forming a remark¬ 
able contrast to the former, ana made up of tufaceous 
volcanic rocks, with sounds, glaciers, and promon¬ 
tories, all dominated by the shining blue-white pro¬ 
minent peak of Mount Haddington, probably formed 
by a mighty crater. It was during this expedition 
that Dr. Noraens^old luckily fell in with Dr. Anders- 
son and Lieut Duse, who had left the Anlercftc 
before the disaster which befel it, and had' spent the 
winter in that inhoapiCAble region with only a summer 
outfit. 

'Qiroughout the time spent in the for south, th« 
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cfimatic conditions were generally adverse, the violent 
gales and great cold exp^ienced during the first winter 
equalling, if not surpassing, those which so hampered 
the work of the Newnes ^pedition to Victoria Land. 
During a whole fortnight in May and June the velocity 
of the wind averaged 45 miles per hour, and, worse 
than all, it was these south-westerly gales which 
brought with them the lowest temperatures. Thus 
the stormiest day (mean velocity 63 miles) was also 
one of the coldest (mean — 24" F) The mean 
temperature for the year was about 10*2° F , the same 
as in Hudson Strait or at Yakutsk, the two coldest 
places in the north, while the summer showed the 
exceptionally low mean of 282" F., the coldest so far 
known In the summer, however, the gales became 
very much more moderate, being Insufficient, in fact, 
during the first year, to break up the icc—the reason 
for the failure of the Antarctic to reach the winter 



Fig I '-Routai of Scottiib, GeriBan and Swediih Aatarclfc Bapodidoni. 


Station; and whereas in winter the snow was all blown 
away by the rales, in summer a great accumulation 
of snow was observed on the ice at sea-level. During 
Che whole two years not a single aurora was observed. 
From a geological point of view the most interest¬ 
ing discovery was that of numerous fossil bones of 
vertebrate animals, some of great size, while abundant 
remains of plants were also found, proving that, as in 
the far north, the climate was once mild, and that 
there existed large forests of leaf-bearing trees where 
birds sang and strange large animals fed on the 
herbage. The fossils in the islands round the station 
were all of Mesozoic or Tertiary age, but Dr. Ander»- 
son had discovered, in the neighbourhood of his 
winter ouarters, wr rich foaall flora of a very different 
belonging to an older geolc^cal epoch. 

Mr. Bruce likewise had much to contend against In 
Che climatic condldoni, which seem to have oaen es- 
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ceptionally unfavourable during 1903. The reaulta of 
the work of his party consist mainly—In addition to 
the full records of magnetic and meteorological observ¬ 
ations kept up throughout the winter—or a series of 
soundings and other scientific observations carried out 
during a cruise of more than 5000 miles in seas never 
before visited by a scientific expedition, and of observ¬ 
ations on the zoology and botany of the South Orkne)^. 
The result of the soundings was to confirm the con¬ 
clusion derived from Ross’s single sounding further 
east, showing that between 60** and there is a deep 
sea with a more or less uniform depth of 2500 fathoms. 
During this cruise the heaviness of the pack—the ice 
being real Polar ice, sometimes 15 to 20 feet thick— 
proved a serious obstacle, and it was only by working 
eastward along the outer edge of the pack, sometimes 
north, sometimes south of 60", that it was at last 
possible lo make a clear run to the south, which took 
the ship to 70“ at' S., 17® W., where 
.1 soundinf^ of 2543 tothoms was 
obtained. This was towards the end 
of February, after which winter 
garters were sought m the South 
Orkneys, the position chosen being 
H bay on the south coast of Laurie 
Island Here the ship remained 
frozen in for eight months, a fact, 
Mr. Bruce says> “ perhaps one of the 
most remarkable in the history of 
Polar exploration—that in an oceanic 
island in so low a latitude as 6o®-6i® 
It was possible to be ice-bound for 
so long a period." It was probably 
due to the continuous icc-sheet which 
formed between the islands and 
Graham's Land, which had the 
same effect, temporarily, as the 
vicinity of a continent Eventually 
the ice broke up and cleared out in 
ft single day (November 23).^ At the 
winter station a solidly built stone 
dwelling house was erected and a 
special magnetic observatory (named 
after Prof. Copeland), the observ¬ 
ations at which, as also the meteor¬ 
ological work, were earned on by 
Mr. Mossman, Survey work, sound¬ 
ings and tidal observations were 
also earned on hy Mr. Bruce, Mr. 
Wilton, and the ship's crew During 
the spring, foggy and cloudy 
weather was very prevalent, causing 
many hindrances, while the rapid 
variations in temperature—some¬ 
times as much as 4o®-6o*' F. in a 
single day—were also very t^ing> 


All the land is described as very precipitous, rising 
sheer out of the water, but in spite of this the 
penguins manage somehow to ascend. Among die 
zoological facts collected, it was ascertained that the 
shap- which inhabits Antarctic islands Is the blue-eyed 
shag. It is hoped the work of the expedition may be 
continued for another year 
As regards the-German expedition, Dr. Drygalski’s 
preliminary report issued last summer has been supple¬ 
mented by the publication of the first instalment of 
the scientific results, while a general account xif the 
expedition has also been given before the Berlin Gco^ 
graphical Seeley and pnnted In the Zeitsekfift^ that 
Dody (iWi No. 1). It is again in the field of meteor¬ 
ology that some of the most Important worit has beert 
adueved; The dimatic conditlont at the winter 
stedon of the Gauss showed dearly that the zoite ef the 
west winda had been left behind end a 
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area approached, marked by east winds blowing' from | 
a continental region of hi^ pressure in the south 
The storms so characteristic of the south polar region 
were here experienced in their full force. Although 
the only land actually inspected was the solitary peak 
of the ** Gaussberg," the whole character of the neigh¬ 
bourhood, with its vast sheet of " inland-ice," was 
such as to argue the existence of a continental mass 
stretching southward from the Antarctic circle. The 
ancient crystalline character of the rocks and the 
sudden fall towards a deep sea in the north point in 
the same direction. Valuable observations of the ice- 
conditions, both of the sea and land areas, were made, 
and the paper in the Zeitschnfi is accompanied by 
excellent photographic representations, one showing 
the stratified formation of an iceberg being especially 
noteworthy 


THE ••FISH HYPOTHESIS AND THE 
TRANSMISSION OF LEPROSY. 

T EPROSY is a disease that has been known from 
the earliest times, and in the British Isles was very 
prevalent in the twelfth and thirteenth centuries. At 
the present time, though unknown in many countries, 
it 15 impossible to traverse any large tract in any conti¬ 
nent without meeting with cases, Norway, the Medi¬ 
terranean littoral, India, China, certain of the Pacific 
islands and various parts of America and Africa 
being preeminently the seats of the disease. A bacillus 
having a strong resemblance to the tubercle bacillus is 
present in enormous numbers in the leprous tissues, and 
IS regarded as the specific virus, though It is non- 
InocuTable into animals, and, with doubtful exceptions, 
has never been cultivated. 

The transmission of the disease is generally regarded 
as being due to personal contagion, and there are 
many facts in support of this view Segregation of the 
lepers is believed to be eradicating the disease in Nor¬ 
way; the introduction of a cose of leprosy into a place 
previously free has been followed by a great spread of 
the disease, as in the Loyalty Islands, and many in¬ 
stances are on record of persons contracting the disease 
after associating in some way with the sick, whose 
eecretions swarm with the bacilli. 

For some months past, Mr Jonathan Hutchinson, 
F.R S , has been strenuously maintaining his " fish 
h^^thesiB " of the origin and transmission of leprosy 
with an ardour and with a wealth of facts and figures 
that must strike all with admiration Moreover, Mr. 
Hu^inson has recently undertaken two jovrneys, to 
India and to the Cape, in order to collect data in sup¬ 
port of his hypothesis, no light undertakings for a man 
of his years 1 ^ Briefly stated in his own words, " the 
fish hypothesis assumes that in all ages and in all 
countries, leprosy has been and still is due in the main 
to the consumption as food of decomposing or imper¬ 
fectly cured fish. It is thought probable that the 
disease is a modification of tuberculosis, and that it 
receives modification in connection with some specific 
virua (toxin or badllus) witich is occasionally, but by 
no means frequently, developed in connection with such 
fish. It assumes that, if the virus be present, a very smdU 
ouantl^ of fish may suffice to produce the disease in Its 
Tull vigour, whilst, if it be absenL large quantities may 
be habitually consumed without any result. It is a 
spacific poisoning which occurs, and by no means 
merely a form otTtl-health due to unwholesome dict.^ It 
/has flo degrees of less or morei and Is either contracted 
in its totality or wholly escaped* T|ius, all whi^^edl 
In had condition are supposed to run some risk; 
.load those who eat It habitually and largely encounter 
mr^imre frequently than ofher^ ^ it b, however; 
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the quality and not the quantity with which chiefly We 
are concerned—the presence or absence of the sp»fic 
virus For the present the existence of such a virus is 
a matter of hypothesis, for it has never been isolated 
from any specimen of fish. Thus the evidence is cir¬ 
cumstantial, not demonstrative." 

Mr Hutchinson has directed attention to the inci¬ 
dence of leprosy among Roman Catholic communities; 
this he attributes to the use of fish during the fasts 
ordained by that Church. Believing, as he does, that 
personal contagion plays little or no part in the spread 
of the disease, he advocates the abolition of leper 
asylums or at least a great mitigation in the seventy 
of the laws as regards segregation, especially in Cape 
Colony. 

Mr. Hutchinson’s hypothesis is doubtless supported 
by many facts, and there is a remarkable coincidence 
between fish-eating and leprous districts., Tlius in 
India generally the incidence of leprosy is about three or 
four cases per 10,000 of the populaticm, but in the island 
of Minicoy, devoted to fishing, it rises to 150, and in 
Kaligoan, a fish-curing centre, to 500. The decline of 
leprosy in the British Isles he would attribute to the Im¬ 
provement in the food of the people and to the Intro¬ 
duction of the reformed faith, whereby fasting was 
abolished. There are, however, grave difficulties in the 
way of accepting the fish hypothesis as proved. It is 
almost certain that leprosy is met with among peoples 
who rarely or never touch fish, eg. the Basutos, as 
pointed out by Dr. Turner. Mr. I^tchinson has coi^ 
troverted this statement, alleging that Dr. Turner's 
witnesses were not to be believed, but surely the same 
argument may be applied to much of Mr. Hutchinson's 
own evidence. Mr. Hutchinson states that on several 
occasions he has by cross-examination obtained an 
admission of fish-cating that had previously been 
denied But the cross-examination of an ignorant and 
perhaps terror-stricken native by a casual visitor is 
hardly calculated to elicit the truth, and must be carried 
out with the greatest circumspection or the examinee 
will Infallibly admit that which he believes is required 
of him. On this ground much of Mr, Hutchinson’s 
evidence must be regarded as un trustwortlw, 
there is the difficulty as to why fish in bad condition 
conveys the disease, whereas good fish, fresh or dried, 
is Innocuous. Why is the virus present in bad fish and 
not in fresh fish, where does it come from, and how does 
it get there ? These arc questions that require an answer, 
for it IS admitted that the leprosy bacillus has never 
been met with apart from the leprous person; there is 
absolutely no proof, or even suspicion, that fish har- 
bouV the leprosy bacillus Orkney and Shetland for¬ 
merly sufFe^ gi^»1y from leprosy, but Mr. Traill 
Skae, in a letter to the Brttifh Medical Journal, entirely 
denies that the food of the people has muth improved 
and asserts that enormous quantities of bad fish are still 
consumed. It would seem much more likely that the 
civilisation of a people ^at will eat bad fish is low and 
that promiscuous intercourse of all kinds is, thereforci 
habitual, leading more readily to iwrsonal contagion; 
this would explain the cymhection, if there be one. be¬ 
tween the consumption pf bod fish and leprosy. 

As regards segregation being useless, Dr* Ehlera 
states that m Iceland, during the five years after the 
opening of the asylum in 18991 the number of lepetfs, 
which had previously been Increasing, diminished bf 
one-fourth. The statement that aegragation is use¬ 
less Is against all experience, though there is, doubt¬ 
less, much to be said for a modified form of segregBtion 
and for a revision of the leprosy enactments in Cape 
Colony. ^ , 

With regard to the remarkable waXlng and waning 
df ^rbsy in many countries, this is seen ui hearty every 
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infective disease. A disease introduced into virgin soil 
IS apt to spread rapidly; where the soil is not virgin 
there is frequently a periodidtv which at present can¬ 
not altogether be explained. Thus the ordinary 
" zymotic " diseaseb in the British Isles, diphtheria, 
scarlet fever, &c , have a seasonal and an epidemic 
periodicity, other diseases, notably influenza and 
plague, may for years be almost unknown, and then 
an epi^mic prevalence may become established over 
such large areas that the disease becomes pandemic. 
The same unknown causes may have much to do with 
the extinction of leprosy m the British Isles and else¬ 
where R. T HBW1.BTT 


iVOTffi. 

Ihb RuMlan Imperial Geographical Society has conferred 
the Liltke gold m^al—its highest distinction—on Sir John 
Murray, K C D , F.R .5 , for his oceanographical and 
UmnologicBl researches The medal has only once before 
been conferred on a foreigner, namel\. Prof. Suesa, of 
Vienna, the eminent geologist. 

Mr. Jamrs HoMNbiL, who acted as Prof. Herdman's 
assistant dunng the Ceylon pearl oyster Investigation, has 
been appointed marine biologist to the Government of 
Ceylon, and Inspector of the pearl banks Mr Hornell is 
now preparing for an inspection by means of dredges in 
place of divers, with the view of carrying out the changes 
reoammended in Prof Herdman'a report The appoint¬ 
ment IS of interest as showing how in I he recognition of 
science some of our (olonies are in advance of the mother 
country, have no *' marine biologist to the Govern¬ 
ment " here 

Or. J. E. Marr, F K S , was elected president of the 
<reological Society at the anniversary meeting held last 
Friday Sir Archibald Geikie delivered the anniversary 
address, his subject being continental elevation and subsi¬ 
dence. The medals and funds at the disposal of the societv 
were presented as already announced (p 355) 

The death is announced of Prof Callandreau, professor 
of astronomy In the Paris fecole polytechnique, and member 
of the Pans Academy of Sciences 

.\n astronomical society has been formed at Newcastle- 
upon-Tyne under the presidency of the Rev T E Espin, 
will give the first lecture, at the Literary and Philo¬ 
sophical Society's rooms, on Friday, March 11, on V The 
Work of an Amateur Observatory " The hon secretary of 
the society is Mr J. D Hastings, Warkworth House, 
Tynemouth 

A Bill for rendering compulsory the use of the metric 
system of weights and nieasures in the United Kingdom 
was read a secoiid time in the House of Lords on Tuesday 
and referred to a select committee. The Bill provides that 
the metric system shall become compulsory on Apnl 5, 
1906, or at Buch later date as may be directed by His 
Majesty by Order m Council. It Is, therefore, left to the 
diacretlon of the Government to fix the date for inaugur¬ 
ating the oomptiliory adoption of the system. In moving 
the second reMlldg of the Bill, Lord Belhaven referred to 
the reoomfneiidallons ed the Select Committee of the House 
of Commons In 1695, And pointed out the educational and 
commercial advantages which would follow the adoptioh 
of the metric system in the place of our preeent irrational 
atartdaids Lord Kelvin, spring In airport of the Bill, 
remnykBd that In Germenj. Franoe, ai^ no^fluxin- 

Venlenpe had resulted from the Introduction of the metric 
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system He said U was of interest to know that the dedeani 
B>stcm originated in England. In a letter doted November, 
Ml James Watt laid down a plan which was In all 

rpsp«>cts the system adopted by the French phiioaophOra 
seven >ears later, which ihey suggested to the King of 
England as a ^stem that might be adopted by internatioiTnl 
agreement James Watt's objects were to secure uni¬ 
formity and to establish a mode of division which should 
be convenient as long as decimal arithmetic lasted 
Speeches in favour of the Bill were mode by Lord Wolver- 
ton, the Marquis of Lansdowne, and the Earl of Rosebery. 

fiiE Reale Accademia del Georgofill, of Florence, offers ■ 
prize, a diploma, and a silver medal for the best essay on 
the fiscal policy in Italy in relation to that of other oourv- 
tnes from the introduction of the 1887 tariff to the end of 
iqc3 The competition closes on June 30, 1905. The 
Olympic .\cademy of Venice offers a prize, the subject being 
Italian emigration in South America, and the last day 
being December 31, iqoli 

Thr Rcvuv jfeniJrale dez Scieiirca contains an account, by 
M A. de Lapparent, of the life and work of M. Munlcr 
Chalmas, who died at Aix les Bains on August 8, 1903, 
ncaruely three months after his election into the Acaddmie dee 
Sciences M Munier Chalmqs was bom In the Beaujolals 
district in 1B43, and at the age of fourteen hie interest in 
geologv was aroused by his meeting a geological party of 
students near Pans, conducted by M. Hdbart. At nineteen 
he had studied under Cordier and D'Orbigny On the 
death of M. Hdbert In 1B90 a movement was set on foot 
to appoint him to the chair thus vacated at Che Sorbonne. 
M Munier Chalmas's contrlbutlona to paleontology were 
numerous and varied, and dealt with the calcareous algal 
rsmains previously regarded as Foramlnlfera, the dimor¬ 
phism of Nunimulites and Miliolidn, the dassiAcBtion of 
cchinids, the morphology of brachlopods, and the embryonic 
development of ammonites The pretent state of our know¬ 
ledge of the geology of the Paris basin is largely due to 
hiB researches He rendered valuable services in the pre^ 
paration of the geological map of France, and his mvetii- 
gations extended also to Dalmatia and Hungary. 

1'HB death Is announced of Prof. Arthur W. Palmer, head 
of the department of chemistry of the University of lUinole. 
Prof. Palmer, says graduated from the University 

of IlllnolB in 1883, and was for two years assistant in the 
dipartmenc of chemistry In 1690, after studying for two 
years at Harvard University and one year In Germany, he 
was appointed professor of chemistry, and has since sbrved 
continuously in that capacity. As member of the Chemical 
and Biological Survey, he had lately completed an im¬ 
portant report on the water supply of the State of lUlnoli, 
and was the author of many papers embodying tile resulta 
of chemical investigathm 

At the annual general meeting of the Institution of 
Mechanical Engineers on February 19, the annual report of 
the council for the year 1903 was presented, and oontaina 
the following announcements among othen. The sixth re¬ 
port of the Alloys Research Committee hae been coq qilate d- 
It deals with the experlmente made, under the IMO 9 ^ 
William Roberts-Austen's direction, on the temparing' and 
annealing of steel, by Hr WllHam H. llartetl agdinhy 
othera. At the request of the comilrtlttee thb repdrt ^ 
Completed by Prof, Gowtand, Tlie ikat Tapoit 
Steom-Engliie Resehrtdi Cdnunttice, by Prof, D.'$. 
has, beeb^fe^elvedp apd wfll shortly be pn^ted^ : 
liurstfdl rqpoi^ AM fbe joo B.H-P- gae.enl^ whlAi hvA 
been^ ddalgneil foP experimental werk Iq oomieMkal'' 
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the Gas-Engfine Research Committee ia now ready to be 
Mfitad at the works. Prof ' 1 - Hudaon Beare, the reporter 
(0 (he Committee on the Value of the Steam Jacket, carried 
out during the iiummer and autumn a number of eaperi- 
mertts With the experimental jacketed vessel; the results 
obtained are now being worked out, and further experi¬ 
ments are in progress New, and It is hoped more satis¬ 
factory, vnlvc nirangeiiients for admitting the steam to and 
exhausting it from the experimental vessels are now being 
designed A cordial invitation from the American Society 
of Mechanical Lngineers to hold a joint meeting In Chicago, 
with lha View of visiting afterward*) the St Louis Ex¬ 
hibition, has been arieptrd bv the ixiunnl on behalf of the 
n'embers 

Pmof K G in a short arlirir in the Aferlfinan, 

gives the results of some tests on the efficiency and colour 
of the new osmium lamps He finds that the consumption 
of power at the correct running voltage is about 1 9 watts 
per candle, and that the colour of the light at this efficiency 
is practically the same as that of a carbon lamp running 
at 3 1 watts per candle. From this it seems that the 
osmium filament is slightly superior to a carbon filament 
os a radiator, though the main cause of the higher efficiency 
of the lamp is the higher temperature which the oamium 
filament can stand The only trustworthy life tests yet pub¬ 
lished are those made by Prof Wedding, who found an 
average life of 1900 hours from a test on eighteen lamps 
starting at an efficiency of 1 7 waits per candle, at the end 
of the life the candle-power had fallen off about so per cent , 
and the efficiency was a 1 watts per candle, According to 
Prof. Baily's tests, the osmium lamp is not quite ao sensitive 
10 voltage variations as a carbon lamp; at the same time 
the difficulty of producing a high voltage lamp does not 
seem to have been overcome, the highest P D for which 
lamps are manufactured being 55 volts This cannot fall 
lu act as a great drawback to the Introduction of the lamp 
into commercial use. 

Mr H C Russbll, Government Astronomer of New 
South Wales, has sent us a copy of the results of ram, 
river and evaporation observations made in that colony 
during the yeor 1900 the tables are illustrated by maps 
and diagrams Mr Russell states that the year's rainfall 
IS a little better than that of the five preceding years, but 
it was nevertheless much below the average fall. Our 
knowledge of the distribution of ram over New South 
Wales IS almost pntlrel> due to Mr Russell's persistent 
exertionf.* when he first undertook the sjmcematlc collec¬ 
tion of rainfall statistics in the colony, In the year 1870, 
he found only five ram gauges in use, at the present time 
(1900) the number of recording stations has Increased to 
1703 Mr. Russell's study of the periodB of floods and 
droughts has led him to the conclusion that then periods 
have followed each other with regularity, and he predicts 
that in 1904 and 1905 the rainfall will be abundant. In 
oUppoit of this he states tbal^ he has discovered, to his own 
MHefaction, that the rainfall is controlled by the moon, a^nd 

t givee a diagram showing that when the moon's course 
io Che southward, In the Kiuthern hefflisphere, more rofn 
fUla than when the moon moves to the northwards 

I 

Heteorological Magazine for this month pon^ 
(iia interestkig summarj^ of the climate the 
Empire during the year 1^, in tpe aame^rnHi^l 
tuu appeatad to mpny yeara^ Srvarnl Ji«w jimMii 
hM tait,^ aa polnh^ out by Dr' um. It H aMR 

P toly rfeprcpanedtive of Ml %e varying 

ifanaliih^ ^ Empto. jfilf' the new atadoiM toke a. 


place among the *' records " lor the year —(i) Madras 
■hows the highest mean annual temperature yet quoted In 
theae tablea (83® a), the lowest being Winnipeg (37® 6); (a) 
Coolgardle (W Australia) has the greatest mean daily 
range (25,® 5), the least being Hong Kong (8® 6) Cool¬ 
gardle owes its great range to high maxima, whereas 
Winnipeg, which held the plate for sixteen years, owed it 
to low minima The highest shade temperature was 111*4 
at Adelaide in ?'ebruary, and the lowest — 3 ^^* * Winni¬ 
peg ill Janusi'} 'ihe driest station was Adelaide, mean 
humidity 59, and •he domprst was Trinidad, 81 'The 
latter station hud the highest temperature in the sun, 
The grruipst rainfall was ut Colombo, 117 iifches, 
and the lea-st nt Coolgardie, 147 inches The greatest 
amount of cloud was at London (6 6), and the least at 
Cirenada (a 0) 'Jhe returns from Dawson were incomplete, 
the absolute minimum temperatures for November to 
January varied from —48* to —51® 

Mbssrs Lulikn All^grr and Co. have opened an ex¬ 
hibition at 99 Regent Street of work done upon the 
“ Luna " prlnting-out paper, for which they are the agents 
This paper has been considerably used on the Continent for 
three or four \ears, and is now being mttoduced into this 
country It differs from other silver papers in that the 
sensitive oalls are not carried in a film or layer of medium, 
but permeate the substance of the paper itself It is pre¬ 
pared by soaking the paper, or other material, in an aqueous 
liquid that contains the sensitive salts The picture may 
therefore be printed on either side of the papw so far as 
Its sensihvenrsa is loncerned, The platinum toning bath re¬ 
commended gives a wide range of eoknire from redH, 
through browns and vloleta to black, according to the timm 
that It U allowed to act. A partially expoaed print may be 
developed by an acid developer, and in this way more ron- 
trust IS obtHiniMl Similar paper |s made to the pruduttion 
I of transparencies for decorative purposes Or for the reproduc¬ 
tion of negatives. The advantages of retaining the actual 
surface of the paper instead of-coating it with a film are 
obvious to those interested in the matter, especially ns |he 
1 brilliancy of the resulting image does not appear to suffer 
Tho exhibition will remain open for a few months 

I No 4 of the firbt volume of the Indiana tniversny liulUUn 
contains valuable lisls of certain sectioni. of the lotal fauna 
and fiuro 

Twvxtv years having elapsed since the jpublication of 
Mr G T. Porntt's well-known '* List of Yorkshire Lepi- 
doptera," the author has been well advised In issuing a 
new and enlarged edRIon. Antalning not only additions 
to the number of species; but likewise recording fuller In¬ 
formation with regard to habitat, and Including notea on 
variation The n**w issue forms part xxx. of the Trofir- 
nctioni of the Yorkshire Naturalists' Union 

In the course of a note on a sp^clmeri of a killer-whaJe 
recently stranded on the toast of Maine, Mr. h. W True 
(Froc U b. Nat. Mus , xtvil, p- 297) comes to the coh- 
clusion that there are probably several distinct toms of 
these cetaceans, but that thare is not yet sufficient maCafial 
to properly defining them. The typical species. Commonly 
known as Drca glddialor, apparently ranges right aensas 
th9 Atlantic 

We have receivetF a copy of the sixth instalment (from 
die Biologic^ BulUUn) of an essay on the eyes of the bUnd 
yeitabratet of Nordi America, the authoff Mr, £• Muhte, 
dMbuMlAS ■" faiatance thM of a CuImh Ufnif nakt 
L 'l**-**^"*^)- Hitherto the itnichin of the eye 
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In thli sfenus hti bmn known only In two Old World 
sprciea, and the author Initltutea comparisons between this 
organ In the two latter and In the American form 

To the Bulletin of the American Museum Dr J. E 
Duerden oommunicatee an article on certain small aea- 
anemonea infesting West Indian sponges In the dead 
state they arn white, and look not unlike small serpulec 
Although many species and at least two genera have been 
founded for their reception, they all appear referable to three 
species of the one genus Parazoonthus, and their range 
extends from the Bermudas and Bahamas to the f^esser 
Antilles 

Among our weekly budget ^irc two faunistir papers, ihe 
one. by Mesars Snodgrass and Heller, dealing with the 
birds collected during the Hopklns-Stanford Expedition, nnd 
th*i other, by Messrs, Eigeninann and Kennedy, with a 
ooUection of Ashes from Paraguay Several new forms are 
described in the latter paper, which is from the /’rocecdinji'j 
of the Philadelphia Academy, but in the former, which is 
published in the froceedingr of the Washington Academy, 
all the novelties appear to have been previously named in 
preliminary notices 

Paos L Errrra, of the Royal Academy of Brussels, has 
favwred us with a copy of the second edition of his brochure 
entitled^ “ Une Le^on £l£mentaire sur le Darwinisme,*' 
which is published at Brussels, and is considerably larger 
than Its predecessor The main arguments in favour of 
e\olutlon—and more especially Darwlnism—arc treated in 
a popular style, emphasis being Laid on the importance of 
the evidence afforded by the phenomena of hybridism and 
, variation, as well as on that derived from the geographirnl 
distribution of organisms 

We ^have received a copy of the reports of the Ulster 
Fisheries and Biology Association for 1903—ihe first wnrk- 
ing year of that body It is satisfactory to learn that, 
Under the able management of the hon director, Prof G 
Wilson, and the hon secretary, Mr R Patterson, the 
association is storting on its career under the best auspices, 
nnd has already done good work. The hon secretary re¬ 
quests us to state that the laboratory at Larne Harbour, 
which 11 provided with a steam-launch and dredging outfit, 
and has a resident naturalist, is now in working order 
The n^ources of the establishment are at the disposal of 
any working naturalist, with the proviso that the results of 
any investigations undertaken should be published through 
the association. The aecretary adds that this is the first 
opportunity afforded to British naturalists of working with 
comparative ease and comfost (Hi marine biology in Ireland, 
and a wide field of labour lies before them. 

A VERY complete list of Irish hepatics, with their geo¬ 
graphical distribution, has been published by Mr. D 
McArtlle In the Proceedings of the Royal Irish Academv 
The writer has taken up the work which was begun by the 
late Dr. More, who Issued a report of Irish hepatics in 
1876 The botanical district of Kerry and south Cork Is 
particularly rich in rare species which have been collected 
In the Klllarney district and in the Dingle Peninsula 

A LBAPLBT has been issued by the Board of Agriculture 
having reference to the pine beetle, HyUsuius pimperda, 
which lofests all varieties of pine treee, but rarely attacks 
other nft-timbw treee The damage la mainly cauaed by 
the destruction'of Ihe young shoots, Into which Che beetles 
bore In June or July, with the result that In the autumn 
many of these braak off The most effectual remedy la to 
destroy the larva which are found under the hark In 
May 
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Of the numerous additions to the botanical department 
of the Natural History Museum which are record^ In Dr 
G. Murray’s report for 190a, the most important are the 
late Mr. Comber's collection of diatoms. Including micro¬ 
scopical preparations, lantern slides and photographs, which 
was presented by hfs widow, and the herbarium of hepatics 
which was purchased from Mr W. H Pporson Besides 
this report, there appears in the Journal of Botany 
(February) a list of Leicestershire lichens, compiled by Mr. 
Hnrwood, which is supplementary to that contained in the 
(IcTa of the county 

Mr Horace Cox has published a fourth edition of Mr. 
W 13 Tegetmeier's “Pheasants' their Natural History 
and Practical Management “ The new edition has been 
enlarged 

A SECOND edition of Mr A T Warren's “ Experimental 
and Theoretical Course of Geometry “ has been published at 
the Clarendon Press, Oxford The propositions required, 
according to the most recent changes in the syllabus of the 
universities, for pass examinations ot Oxford and Cam¬ 
bridge, have been included in the new edition 


A COPY of the “ Year-Book of the Royal bocieiy of 
London “ for 1904 has been received It contains, in addi¬ 
tion to other information, a list of the fellows of the society , 
particulars of the standing, occasional, and sectional oom- 
mlitces, the statutes of the society, the standing orders of 
the council, the regulations for administering the Govern¬ 
ment grant for scientific investigations; the report of the 
council, and the president’s anniversary address 

Tiik publication of a senes of monographs on scientihc 
subjects has been commenced by the firm of Vieweg and 
Son, Brunswick The first volume, which has just 
appeared, is a translation into German of Mme. Curie’s 
ihcbis on radio-active substances, by Herr W Kaufmann 
A list of papers on radio-activity, brought up to October, 
1903, IB given at the end of the vnliimr 

The Smithsonian Institution has just published an index 
to the literature of thorium from 1B17 to 190a. The com¬ 
pilation has been earned out by Dr C. H. Joliet, of 
Columbia University, and 1133 scientific papers dealing with 
th3 chemistry of thorium are indexed m the publication 

In the January number of the Proceedings of the 
American Academy of Arts and Sciences, Mr W E. 
McElfresh describes experiments on the influence of occluded 
h)drogen on the electrical resistance of palladium. Ihe 
resistance increases with the quantity of hydrogen occluded, 
but the two factors are not strictly proportional. By the 
occlusion of 1030 volumes of hydrogen, which represents 
the maximum absorption, the electrical resistance is 1n-< 
cj eased by about 6A pe cent. 


The reaction between potassium iodide and hydrogen 
peroxide in neutral aqueous solution has been the subject of 
frequent investigation According to experiments of 
Walton, published ’n the current number of the Zmisdirift 
fUr physfkidische Chemie, it appears to be established that 
the decompofition of the hydrogen peroxide with the evolu« 
tion of oxygen is due to a catalytic action of the iodine Ions. 
The production of small quantities of iodine and alkali mekes 
It probable that hypolodlte Is formed ae on intennedlaie 
pioduct, the chief reaction taking place acemrdlng tv 
•quBtlODt 

R1+H,0.>KI0+H,0, 

„ KlO+h,b.«Rl-fH,<H0. 

Tha nitcag raa^tlon UkM placa wUh veiii graat vafaxitria 
oomoafiabn irith the fint. 
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Thi Comptes rendut for January 35 oontaini an account | 
of the eapenmenta recently made by Profs. Dewar and 
Curie on the gas “ occluded or liberated " bv radium 
bromide Three series of experimenls are described In 
the first series a glau tube containing 04 salt 

was eahauBfed by means of the mercury pump, and was 
found to liberate gas to the extent of about 1 v c per 
month; this gas, examined spectroecopically, gave only the 
hydrogen and mercury spectra The salt was then taken 
to the Royal Institution, transferred to a quartz tube, con¬ 
nected to the mercury pump, and heated to the melting 
point of Che salt, the gas llberatiid wa^ passed through 
three U-tubes cooled with liquid air to condense the eman 
ation and the less volatile gases, and collected over mjercury 
The gas, which had a volume of 3 6 c.c. at atmospheric 
pressure, was Intensely luminous, and three days’ exposure 
in a quartz spectroscope showed the presence of the three 
chief bands of the nitrogen spectrum. During this time 
the glass tube had become violet in colour, and the volume 
of the gaa had been spontaneously reduced to one-half of its 
original volume. A small sample of the gas was transfcrTwl 
to a Geissler tube, and again exhibited the nitrogen bands 
Finally, the nitrogen in the Geissler tube was frozen out 
by means of liquid hydrogen, when a very high vacuum 
was produced, but the spark spectrum again indicated the 
presence of nitrogen and no other gas. The quartz tube 
containing the fused radium bromide was sealed off whilst 
etill vacuouB by means of the oxyhydrogen blowpipe 
and taken back to Paris It was there examined, twenty 
days later, by M. Deslandres,i who covered the ends of the 
tube with tinfoil and Illuminated the gas by means of a 
Ruhmkorff coil, three hours' exposure in a quartz spectro- 
ecope revealed a complete helium spectrum, but the light 
emitted spontaneously by the tube gave a continuous spec¬ 
trum free from light or dark bands 
Tub additions to the Zoological Society's Gardens during 
Che past week include two Ring-necked Pheasants 
(Pharianiu torquaius) from China, presented by Mr 
Eardley Wilmot Holt, an Undulatrd Gross Parrokeot 
{Metopnttacus undulatus) from Australia, presented by Mrs 
Clement Shorter; a Bullfinch (Pyrrhula europoea)^ Euro¬ 
pean, presented by Mr, R I' Hearnshaw, iin Indian 
Python {Python wolurus) from Indio, presented by Mr. 
W A Harding, a Citron-crested Cockatoo (Cocafua 
<»irino~crutata) from Timor Laut, deposited, an Arctic 
Fox (Cawif lagopus) from the Arctic regions, purchased 

OUR ASTRONOMICAL COLUMN. 
OasBRVBD Chanobb on thb Surface of Mars —During 
his obiervatioiiB of the Martian surface on April 19, 1903, 
Mr, LowelJ, of Flagstaff, was surprised to see that the 
49olour of the Mare Erythnsum was a decided chocolate- 
Inown,^* whilst the neighbouring Syrtls was of the normal 
‘'^blue-green.” Although the sea was similarly situoted 
for observaijon on March 33, this paculionty was not seen 
dhen, therefore the change must nave taken place some- 
wh^e between these two daf^es. 

When this region was again favourably placed for observ¬ 
ation, vis. on May s6, the Marei^Erythrieiiin had lost tha 
brown cpktair except in the southern regions, and the re¬ 
maining otrfour slowly disappeared southwards, until on 
May 39 only a small region near to Hellas was affected, and 
thie fa^ome normal on May 30 During the next present¬ 
ation (June 30-July 7) there wa^ no suspicion of any 
< 4 Nicolate Ooloracion. Taking the tlipfi if maximum bnght^ 
RllfeB qI the brown colour os the time of minimum fo^, the 
blue g te an /' whkh it BupplRnCs, Mr«, Lowell finds that 
^ihb nkiipwm oqinddeB, In point of time, with the minlinum. 
‘vkHUHly 4 tha conab. ana, fuller, that the minima also 
eRhdida Iw lafatude^ tfmrdllM Bouchwhfda |n each caea m 
W it ht tlby of 4 aya abwe eummer enlstloa InooBeet 
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IhiB IS plainly shown by the iur\cs und lubles in which 
Mr Lowell displays the results of his observations of the 
respective phenomena 

rrom these data he argues that the normal blue-green 
colour Is due to vegetation, which, owing to the absence of 
large bodies of water on the planet's surface, can only 
thrive when fed by the water which fills the canals at the 
melting of the polar snows. He also suggests that the 
brown colour, which accompanied the minimum visibility 
of the canals, is due to the exposure of the bare soil which 
probably covers the beds of 4 uth ” seas ” as the Mare 
Erythr«um (Lowell Observatory DutleUn, No. 7) 

The Gbograpiiical Disthiiiution ot Mrtbohitbb. —In an 
article contributed to the February number of the PoMar 
Science Monthly, Dr O C Farrington, of the Field 
Columbian Museum (U.S A ), discusses the distribution of 
the meteorites which have been discovered on the earth's 
surface He points out that, according to Prof. Berworlh, 
of Vienna, about 900 meteorites reach the earth annually, 
but from various causes the number likely to be observ^ 
IS only about 55 per annum, or 3500 per century- As a 
matter of fact, there have only been about 350 recorded falls 
since the fifteenth century, yet there have been 50 well 
authenticated falls in France during the last 100 years 

Dr Farrington explains the apparent discrepancy by 
pointing out that on a map of the world, on which he has 
marked the places where meteorites have been found, these 
places are mostly in civilised and thickly populated countries, 
und It may therefore be surmised that the residue are either 
not seen or else not recorded Another very interesting 
point illustrated by the map is the comparatively large pro¬ 
portion of meteorites which have fallen in mountainous 
regions {e.g. the Himalayas, the Alps, the Appalachian 
Mountains, Ac), and to explain this Dr Farrington 
suggests either increased gravitational effects near to'lnese 
mountainous ranges or else the actual mechanical arrest- 
at ion of the meteorites by the projecting mountains 

An analysis of the types of known meteorites discloses 
curious ” grouping ”, for instance, including both ” falls ” 
and ” finds,” it Is seen that of the 356 meteorites known In 
the western hemisphere, 183 are ” Irene ” and only 74 are 
” stones,” whilst of the 37S known In the easterq heihl- 
sphere, 399 are ” stoncs^^ and 79 are ” irons.” Prof 
Uei worth has suggested that the dry air of the large desert 
aieas of the New World hqs caused the preservation of the 
Irons, whilst the moist atmosphere of the Old World has 
mused their disintegration, but Dr Farrington points out 
that quite a fair pniportlon of the ” Irons ” found In 
America have come from the region surrounding the 
Appalachian^, where a comparatively moist atmosphere 
obtains Several other apparent localisations of particular 
types are discussed by Dr. Partington in his interesting 
article 

An Atlas of Solar Photographs —At the meeting of the 
Pans Academic des Sciences held on February 1, Prof. 
Janssen presented an atlas of photographs of the sun's disc 
which have been takdh regiflRrly at the Meudon Observ¬ 
atory since 1876. Ihese phbtographs have been chosen, 
from more than fiuuo pthtfs obtakted between 1B76 and 
1903, in order to show the finest etaniples of the various 
solar phenomena, and thpy display a fairly complete history 
of the solar changes durltig thdl |^h>d. 

The photographs were taken with ah especially con¬ 
structed camera which producesnearly monochromntic 
image, using the exceedingly aednir light In the violet 
region about HH'. An exposure of 1/3000 of a second was 
generally found sufficient, and thef'efore the resulting 
pictures show all the finer details of the solar surface ibcautl- 
fully defined. 

In presenting the atlas Prof Janssen directed aUentlDn 
to the great importance of obtaining such a record at 
several widely separated observatories, Decause, in the light 
of their inter-relation with meteorological and magnetic 
phenomena, it is obviouslv desirable to have a compUtt 
record of the changes which occur on the aun’s surface, and 
such a record cannot be secured If only one or two obaertr- 
Rtorles ore taking photographs Rec^nialng the Ipipnrt- 
Roco of this record to meteorologists and ph^uclits. It Is 
ktfended prepare a large edition of the atlas, on a smaller 
eeale. ior distribution {Complex rfnduf, No. 5). 
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CONCERNING GIRAFFES 
'T'HK recent acquleitUMi by the British Mueeum of vpecl- 
* mcne from Rest Central Africa and eliewhere has 
brought into prominence the question of how best to desig¬ 
nate the various forme of giraffe to be met with in different 
regions of Ethiopian Africa, that is to say, whether 
they should be regarded as distinct species, local races of a 
single species, or mere, so to say, accidental variations not 
worthy of systematic separation The question has been 
dlscuB^ at length in a paper by the present writer read 
before the Zoological Society on February 
s, when a number of paintings and photo¬ 
graphs of entire specimens, skins, and 
skulls were exhibited 
Without entering into details, it may be 
mentioned, as a matter of common know¬ 
ledge, that the giraffes of northern Africa 
—including the typical GirajJ^a camslopafd- 
iifij of Linnspus^are chararteriud by the 
presence in the male of three horns, sup¬ 
plemented in some coses by a nidimentary 
pair on the occiput, and their white legs 
Giraffes of this general type extend at least 
us far »auth as the neighbourhood of Lake I 
Banngo and Mount Elgon, that is to say, 
considerably to the southward of the 
equator The accompanying illustration (Fig a) exhibits 
iha aforesaid cranial features in the giraffe of the Daringo 
district 

On the other hand, when the southern districts of the 


vaal, although, so far as can be Judged from a single ■peel- 
men, the form from that region (Fig. 1 ) differs decidedly In 
its markings and colour from the well-Hnown giraffe of the 
Cape district, as it also does In certain features of the 
skull 





Fin i.-Heudand ndbh of North TranBvaal ball Ciruffa, pmnttd lo'tlw 
Britbh Miiwuin by Mr. RevUad Wonl, sp ihow Sraihora typo. 

continent are reached, we find that the frontal horn of the 
adult bull gkaffci has been reduced to 9 more or lest in- 
conpkuQua IrTsjgutar boss, while the laga have become 
apotM right down to the hoofs. Giraffes displaying these 
rieo charaottfistlcafDccur as far north as the northeni Trans- 
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Fin 9 —Head and iiei.k nf old bull of Haringu OirsOk, pmShlM 
lb Ihe HriiiRh MuKiiin by Sir H H Johntttoii, to abow Nonbom 
type. (From " Guide to Mammalia in Briiisb Musaum.”) 

Vppjrently, iiMhough our infarmdtion is fur ftom being 
so (oinplete us is dpsiruble, ihn nearest approach to a 
transition between these two extreme l>pe^ is disiilayed by 
the giraffes of che Kilimanjaro district, which have the 
lower portion of the legs partially spotted, and tend to show 
less development of the third horn. Not chat the known 
forms in any way form a complete transition between the 
northern and southern types On the contrary, they dis¬ 
play markings pccullurlv their own, and quite unlike those 
of any of the others 

It has been already stated that there are two distinguish¬ 
able forms of giraffe belonging to the southern type (and 
there IS a third m Angola) It should be added that equally 
marked local differences occur in the case of the northern 
type, the aforesaid Baringo giraffe being 9trikm||j1y differqnft 
as regards markings and colour from che Nulrian animal p 
while a giraffe brought by Moior Powell43otton from tho 
southward of Lado (just north of the equator) appears, 
different from both Ihen, wain, there is the very 
strikingly cxrfoured bom all giraffe, which, while agrering' 
with the northern type fh cranial characters, strikes out n 
line altogether its own in the matter of marking and colour^ 
although in both these respects it merely displays an ultra 
and birarra development of the northern type NevertheleH^ 
It has bean regarded as Indicating a species apart fram libe 
one including all the other forms. 

To diseusB further the characteristic features pf the forb^ 
going and other forms of giraffe until the paper in que^^ 
has been published would obviously be iiiaffvjsdble.r 
SuQe&ent has, however, bean atated to afford a general Idea, 
of the Question at Issue, namely, are these wlopa loeal'^ 
forms of gifpffe Qonetaiit, and, If ao, ahouM tlwy bp 
garded as spedee or^ races 7 
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Apart from Che Somali giraffe, which certainly differs in 
colour and marking more from all the others than do the 
latter inter ee, the aforesaid tendency to a gradation fwlth 
many local side-develofiments) from the northern tnree- 
Viorned and white-stockinged to the southern two-horned 
-and spot-legged ^pe points to the advisability of regarding 
4he local c^our-forms as rates rather than species (in the 
modern sente of both terms). It should be mentioned, how- 
•ever, that at present, at all events, there is no sign of one 
Jocal form grading into another, although subsequrni dis- 
co^iea may prove this to exist 

Then comes the question, are these local forms constant 
and invariable (save for individual tendencies towardis 
-albinism or melanism)? Dealing solely with available 
facts, and not admitting hypothesis, the answer to this, so 
far as our present informaticm goes, is In the affirmative 
Of course, additional specimens of each form ore desirable, 
liut all the examples of each type at present available point 
xo the conclusion that such types are constant locally, and 
It IB therefore obvious that It is incumbent on those who 
-dispute this assertion to substantiate their objections by 
producing specimens showing individual variation in one 
.and the same locoiity. 

As regards the evidence for constancy of local type, it may 
1 >e mentioned that the herd of Nubian giraffes formerly In 
ahe Zoological Society's Gardens, together with the 
numerous spetiimens that have of late years been imported 
Into Europe, are amply sufficient to demonstrate the absence 
•of individual variation in this case. The proof of constancy 
•of type IS nearly equally strong in the rase of the Cape 
giraffe, despite the foct that aa we proceed north a change 
In the nature of the marklnea Is noticeable The Boringo 
Md Killmadjaro giraffes, oHowing for marked differences 
.according to o^e and sex, are also known bv a considerable 
number of specimens, so that there is every probability that 
their respective types of coloration are fairly constant, and 
«he evidence for such constancy is still more satisfactory in 
the case of the Somali giraffe As regards the other named 
forms, It must be admitted that their right to separation 
Testa on the evidence of single specimens Still, if con- 
‘Stancy of type occurs in the other fcMrm<;, the presumption 
IS that it also obtains In these 

if, of course, Kilimanjaro giraffes were met with among 
a Baringo herd, or vice versA, the rase for the racial dis¬ 
tinctness of Che local forma would be at once demolished, 
liuC no evidence of such an admixture of type has ever been 
recorded. Until this is observed, we arr nccordinglv entitled 
—or rather compelled—to regard the differences In the colour 
and markings of giraffes from different localities as in- 
KllcaCing local races precisely analogous to those of the 
lionte-quBggB, or Burcheirs zebra The extent of area 
•covered by these local forms, whether some of them may be 
anything more than Individual variation, and whether on 
the borders of their respective ranges they interbreed with 
the neighbouring races, or, as is more probable, keep 
-perfectly distinct, are factors in the question still awaiting 
definite answers. 

In conclusion, reference may be made to the extremely 
Important and valuable additions to our knowledge of these 
animals which have resulted from the specimens collected 
Mmor Powell-Cotton during his recent expedition to 
East dmtrai Africa. The only pity is that, by reason of 
the game-preservation laws, he was prevenM from bring¬ 
ing away such a series of examples of the different local 
forms as would have sufficed to convince even the most 
wepcical of their respective constancy to a common ^P*- 


A DIRECTED SYNTHESIS OF AN 
ASYMMETRIC COMPOUND 
A LI. previous attempts to synthesise an optically active 
“ carbon compound have been baaed on one principle; 
they hAve involved the combination of an inactive com- 
Mfid, poniaInJng an ethylene linkage Ir a carbonyl group, 
With an optically active nibstanee to form an ester or 

ibe subsequent treatment of this product In such 
m iSky aa to arttach two different groupa to a prevUmsIy 
wibanoM ^carbon atocn so as to render it asymmetrka]. As 
Japp and others have pointed out, tns two poaaiUA 
fMvudd not hecmarity be fbrmed III equal quantU 
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ties, so that on hydrolysing the new ester or gluooalde one 
of the isomerides would preponderate, and therefore an 
optically active product should be obtained. Prof Kipping 
reduced the bornyl ester of benzoyl formic acid to the bornvl 
estCT of mandeilc acid, hoping to obtain an optically 
active mandeilc acid Prof Fischer and M. D. Slimmer 
added h>drogen cyanide to hellcin; they then hydrolysed 
the nitrile and subsequently the glucoside, with the object 
of preparing active oxymandelic aud 

Prof Kipping's product proved to be inactive, and it was 
not conclusively established that that obtained by Flocher 
was active 

In the last number of the Benchte, Prof. Marckwald, 
of Berlin, describes the synthesis of active f-valerianlc acid. 
Methyleth}linaIonic acid forms two acid salts, which in the 
case of the potassium salt are enantlomorphouily related 


CO.K 

j 

CO4K 

Et-C-Me 

Me—Et 

1 

CO,H 

1 

COgll 


and will possess the same solubility, whereas the two acid 
salts with an optically active base, such as brudne, will 
in general have different solubilities. Methylethylmalonk 
and loses carbon dioxide when heated, forming methyl- 
ethylacetic acid, which contains an asymmetric carbon 
atom, it IS to be supposed that from the acid brucine salts 
of the malonic acid the free carboxyl group will be pre¬ 
ferentially eliminated. Led by these considerations. Prof 
Marckwald crystallised the less soluble brucine salt from 
the mixture of the two in the expectation of obtaining a 
material in which presumably the one form of the asym- 
nieiric compound would preponderate. Thia salt was looted 
ot 170" The valerianic odd obtained was optically active 
to the extent of » 7 per 10 c.c , which may bd taken 
as an Indication of the presence of lo per cent of 
i-valenanic acid 


BAROMETRIC SEESAWS. 

DROP HOFRATH JULIUS HANN has recently con- 
^ trlbuted an important paper to the Vienna Ac^emy, 
an abstract of which is printed in the Akad^muchen 
Anttiger, No. 1, of the Kaiserllche Akademle der Wlssen- 
bchaften in Wien. This paper is entitled " Die Anomalfbn 
der X^tterung auf Island In dem Leltraume bis 1900 
und deren Beziehungen zu den glelchceiHMn wltterunas- 
anomalien in Nordwest Europa '' In this Prof Honn dis¬ 
cusses the relationship between the monthly and yearly 
means of the temperature, pressure and rainfall of 
Stykkisholm, in Iceland, for the longest time available, 
the temperature variations at Greenwich, Brussels and 
Vienna, the pressure and rainfall variations al^ Brumls and 
the pressure variations at Vienna. 

The results at which he h^s arrived are of Very great 
interest, for they show that tfiere is a most intimate con¬ 
nection between Icelandlq^ mffieorology and their of north¬ 
west Europe For a full account of these the reader must 
refer to the abstract itselt, )fut some of the results may be 
briefly summarised here.^^ the first place, for the three 
winter months the presdpi^ varietlons of nOrth-^west and 
middle Europe are for the most part simultaneously of 
opposite sign to those at Stykkisholm, while the same re¬ 
versal occurs to a slight extent with the temperature and 
rainfall. Again, when thi presiure variation for a month 
in Stykklsh^m is negative, the probability for a positive 
temperature vAiation In north-east and middle Europe Is 
o&s, and vice vtfid with a probability of 073. Agato, 
contrasting temperature and pressure variations, the foTknr- 
ing reeults were obtained — 
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Prof. Hann ihowi further that the probabllltlea of 
poeJtive temperature variatloAi at Greenwich and negative 
prctaure variation! at Stykkiaholm, and vice vend, are o 83 
and 085 reapectively. In the case of the Azorei he ihowe 
that a aimUar revcraal with Stykkieholin occurs. Interest- 
Ingf result! are also obtained when he ODnnders the new 
station at Ang-ma^salik, In Greenland 


THE AMERICAN ASSOCIATION. 

'^HE annual meeting of (he American Association for the 
Advancement of Science was held at St. Louie on 
December a6, 1903, to January i The addresa delivered 
by the president of the association, Prof. Ira Remsen, 
appeared in Nature of January a8, and extracts from the 
addressea of preaidenta of some of the aectlona are given 
below 

Atoms and Elements.' 

Is matter contlnuoua or discrete? argued the opposed 
schools of Grecian philosophy led by Leudppus; Democrjlua 
and Epicurus, and dominated by Aristotle. Despite the 
clBnty of the sralements of the Roman Lucretius,' the 
atomic hypothesis received scant attention until the seven¬ 
teenth century of the Christian ora, when Galileo's experi¬ 
mental science assailed Aristotelian metaphysics and 
demanded vcrincatlon of the premises of that phllonphy 
which had governed all the schools of Europo for two 
thousand years.' While Gassendi, Boyle, Descartes, New- 
perhaps Boscovich, Lavoisier, Swedeborg, Richter, 
Fischer and Higgins had to do with our modern atomic 
theory, Dalton one hundred years ago '* created a working 
tool of extraordinary power and usefulness " In the laws of 
definite and multiple proportlona. As Clarke * remarked. 

Between the atom of Lucretius and the Daltonian atom 
the kinship Is very remote." Although the lineage is direct, 
nio work of Berzelius, Gmelin and others; the laws of 
Faraday, Gay Lussac, Avogadro, Dulong and Petit; the 
reformationa of Laurent and Gerhardt, but particularly 
Caiinlz»ro, the aystematiaations of de Chancourtois, New- 
lands, Hlnrlcha, Mendeldcff and Lothar Meyer, the stereo¬ 
chemistry of von 't Hoff and Le Bel have imperiallsed the 
ideal of the Manchester philosopher, ao that the conceptions 
of the conservative atomlsts of to-day are quite different 
af fbe beginning of the closed century.' 

The Daltonian Ideas hod scarcely reached adolescence 
(‘*'5)1 giving heed to the figures concern^, 
would have all the elements compounded of hydrogen The 
cJassical atomic mass values obtained by sympatlietic Stas 
and the numerous InvestlgationB of those who followed him, 
with all the refinements human ingenuity has b^n able to 
dwiu, temporarily silenced such speculationi, but not until 
Mwignac had halved the unit, Dumas had quartered it 
and Z&ngerle, as late as i8Sa, insisted upon the one 
thousandth hydrogen atom 


thousandth hydrogen atom 
The notion, like Banouo's ghost, will ever up, for if one 
may judge from the probability calculations of Mallet fPhif 


may judge from the probability calculationa of Mallet (Phif 
Traru., clxxl , 1003, 1881) and Strutt (Phif. Mag., ( 6 ), i., 
3iy, a profound truth underlies the now crude hypothesis. 

Crookes (Chem. News, Iv., 83, 1886), from observations 
made during prolonged and painstaking fractionations of 
certain of the rare earths, supported his previouilT 
imnounced " provlrfonal hypothesis " as to the genesis of 
the elements from a hypothetical protyle, which existed when 
the universe was without form and void. He designated 
those intermediate entities, like yttrium, gadolinium and 


didymium, "meta-elements,"' a species of oompound 
radicles, as it were. Ur staff, fire mist, protyle, the ultra- 
gaseous form, the fourth state of matter (Crookes^ Royaf 
Societies, June 1 o, 1880) wai oondensed by a process^ 
analogous to cooling; In short, the elements were created. 
The rate of the cooling and irregular condensation produced 
" the atavism of the elements," and this caused the form¬ 
ation of the natural families of the periodic system. 
Marlgnac (dfchivej des Sciences Phystques ei NaiurelUs, 
17-5, Chemirol News, Ivi , 39), criticising this hypotheiiB, 
state! —" T have always admitted' the impossibility of 
accounting for the curious relations which are manifested 
between Cbe atomic weights of the elements, except by the- 
hypothesls of a general method of formation according to- 
definite though unknown lawa, even when these relations, 
have the character of general and absolute laws " 

Further, " 1 do not the less acknowledge that the effect of 
constant association of these elements is one of the strongest 
proofs chat can bo found of Che community of their origin 
Besides, it is not an isolated fact, we can find ocher ex¬ 
amples such as the habitual association m minerals of 
tantalum, niobium, and titanium " 

'Ihe peculiar discharge from the negative electrodes of a 
vacuum tube was investigated many years ago by Hittorf 
and Crookes, who arrived at the conclusion that it was- 
composed of streams of charged particles. All ore familiar 
with the very recent proposed " electrons" and " cor¬ 
puscles " resulting from the beautiful physical researches 
of Lodge and J J. Thomson. These appear to have exuMd 
a trembling in the belief of many in Che immuiablllty of the- 
atom, and the complete abandonment of the atom Is seriously 
discussed by others. 

Although by chemical means, so far, we have been unable 
to break up the atoms, apparently electrical energy. In the- 
form of kathode ra)s, for example, follows Che grain of 
atomic structure, ^me advanced thinkers look upon the 
atoms ja disembodied charges of electricity Ostwald has 
taught It Electric charges are known only as united to 
matter, yet Johnstone SConey and Larmor, have speculated 
on the properties of such charges isolated, " ^ch a charge 
IB Inertia, even though attached to no matter, and the in¬ 
crease of inertia of a body due to electrification has been 
calculated by both Thomson and Oliver Heaviside, the con¬ 
ception seemingly being advanced that all inertia is 
electrical, and that matter, as wc know it, is built up of 
interlocked positive and negative electrons. If it were- 
possible In any mass of matter to separate these electrons- 
then matter would disappear and there would remain merely 
two enormous charges of electricity." We ana aware of 
phenomena attributed to the negative electrons; we await 
anxiously the announcement of the positive electrons 

We do know, however, as A. A Noyet says, that " there- 
exlsts in the universe some thing or thiirgs other than matter 
which, by association with It, give rise to the changes in 
properties which bodies exhibit, and give them power of 
producing changes In the properties of other bodtu." 

Shall we say, as does Remsen, " An element Is a substance- 
made up of atoms of the same kind? " Can we say that 
It IS not? Venable (the " Definition of the Element/' Am, 
Chemist, 1875, 33) truly says " An element Is best definecT 
by means of its properties." These conceits ore not ex¬ 
clusive The properties are the reeull of the action of 
physical forces and chemical oflinlty, whatever that may be. 
Certain of the novel atmospheric gases have so far re- 
mnded but poorly to the latter, as predicted before thrir 
discovery by Flawltssky, Julius Thomsen and de Bolsbaudron- 
In 1687. 


J AtaMnd ftnn i^diM d.linnd bi«m ih. U Cb.>birr T''® rtraplBr definition haf AnaOy imad as m* 

of iba Amwlcsn Auoduloii by Piof. c BaiborvilU ^ guide : An element is that which has not been dec&mfased,, 

I <■ NaaH_ -»— .L # _ ^ _ ^ .. . _ 


> Nature laMTvlBi ihem si hmi of iMiiii 
Pbnnlii hi ihoni do aihibb ooi docay, 

They caa'K be Imiar sad ibay csd*! be Icu." 

Atala, of eootpoinide— 

“ ®f Mwo iMMi olbefi roa ta frow 
And ihiH ihi nm of tblnga rHii uaunpalfud.” 

I Bm «« Th. Alnnj^c 'IbMry,” ih. Wild. Ltcim by F W^'airi. ■* 
Dal^CAbruioa, Miy, i,o|. 

- I to w MM lBrf •«* of the aHA.! Ilumsr*, Vnobh'. 

" Htow, of lb. Fnladie Lnr“ bw I fwihv- 

fBlllM>'n.Vii^iifitoAtoB-’0.,mtb'lvDr.VflMbteJ^ ‘ 
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la far as w art owofc. fate aaything ottur than In- 

short. It la consistent. 

We have decided to define an element by Its properdnse 
The elterotlone produced In the properttes of tho 
characteristic dements by the presence of moU amouAts of 
fordm substances ore evMetit In sled. Thg Infiiieaci 
orsemc upon the oondbcclvlty of copper 1* weH knoim, and 
Le Bon {Compt, rend., cum., yod, ipoo) has recently shown 

1 Addren Usn Cb«eksl fiecdeB d Ibe Ulph'AwasMab CfwMw 
ATfimi Iw.. ii7» iMj. 

> ?dbn patMcwliw dfitstfb» g uMUfil i Mii 
AMAtk Wollhls,’' Anetpsot Ui| le^ 
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thnl tracM of magneBium (one part in 141000) in mercury 
•cause the latter to decompoae water and lo oxidiie rapidly 
In the air at ordinary temperaturee Thorium with leu 
Chan a trace of actinium proaucee an auto-photoeraph 

Thu point cannot be too strongly itreued in the rare 
•earth field. One who has wrought with thorium dioxide 
well knows the Influence a small amount of cerium has upon 
ite solubility. The conflicting statements in the literature 
as to the cofours of the oxides of the oomplexes, neodidy- 
mium and prsseodidymlum, cause one to wonder if different 
^searchers have had the same hiecceity 

An appeal to the spectroscope la, of course, in the minds 
■of all my hearers. 

Griinwald, m a vnes of papers on his theory of spectrum 
■analysis,' endeavours " lo discover relations belween the 
spectra and thus to arrive at simpler, if not fundamental 
** elements ’ ” He came to the conclusion that " all the 
so-called dements are compounds of the primary elements a 
and b " (coronlum and helium) Ames (Am Chem ] , 
XI , 138, 1889), havii^ directed attention to the use of 
uncorrected data by Griinwald, remarks "The concave 
gracing gives the only accurate method of determining the 
ultra-violet wave-lengths of the elements, and as a con¬ 
sequence of not using It, most of the tables of wave-lengths 
-so far published are not of much value." 

Lockyer maintained that the lines of certain brilliant 
-substances vary not only in lene-th and in number, but also 
in brilliancy and in breadth, depending upon the quantity 
of the substance as well as temperature (Roy Soc Proc , 
Ixi . 14S, 183, Cfcem News. Ixxfx., 145) Being unable to 
■decxiniposc the elements in the laboratory, he studied the 
spectra of the stars The spectra of the colder stars sLiow 
many more metaJs, but no irietalloicls, whereas the coldest 
stars show the Crookes spectrum of metalloids which 
are compounds, none of the metalloids are found in 
the spectrum of the Sun More than 100,000 visual 
observations and aooo photographs were made in the 
researches 


Without doubt the spectroscopic criteria are the most 
voluable we have in judging finally the elements, and 
mayhap will remain eo, but in my humble opinion, su^ 
have not alone sufficient authority, as yet, to usher the 
aspirant to a place among the dect The contention frames 
Itself, however. In an expression of the need for uniformity. 

Whether we follow the most advanced mefcaphyslco- 
rhemical teachings w no, if there be any one concept upon 
which modern practical chemical thought depends, It Is the 
law of definiteness of composition. There may be, and 
doubtlen are, definite, perhaps invariable, properties of our 
elements other than their combining proportions, the atomic 
weights, if you please, yet, so far as we know, they approxi¬ 
mate more closely than any fixed, If not permanent, ratios. 
Maiw of these vdues, by which we lay such store, are de¬ 
pendent upon data in which, 1 venture the assertion, too 
great confidence has been beotowed, or opinions to which 
eufficlent attention has not been given. 

Aa hinted at In the earlier portion of this unduly prolonged 
address, niBj|7 have theorised as to the ultimate composition 
of matter. The logic of Larmor's (Phil Mag., December, 
>f 97 i 50^) theory, involving the Idea of an ionic substratum 
of matter, the support of J J. Thomson’s (Fhfl. Mag., 
October, 1697, 31a) experiments, the confirmation of Zee- 
mann’s phenomenon, die emanations of Rutherford, 
Martin's {Chem. Nawa, Ixxxv,,. 905, 190a) explanations, 
cannot fail to causa credence In the odrregtnesa of 
Crookes's Idea of a fourth atete of matter (PhU. Jratu., 
If., 1881, 433). In the Inawural address as prealdent of the 
British Association (1808), he acknowledges in the 
ntechgolckl ooostructlop o( t|^ Rttntgea ray tubes a sugge^ 
tion by SUvanus Thompson to use for the antlkethoA a 
metal of high atomic weight. Osmium end Hdlum were 
used, thbrhim tried, and In 18^ Crookes obtained hatter 
reij^i with metallic uranium than platinum. 

Tneee,and the facts that most fifuhe elements wItS Ugh 
Itomlc weights, In fact all shove eoo (thollhim not 
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on),' exhibit radio-active properties, are doubtless closely 
associated and have to do with the eventual compoeitkm of 
matter. I have unverified observations which go to show 
the existence of at least one element with a very high atomic 
weight If It be confirmed, then we have them now or th^ 
are making, and probably breaking up, as shown by that 
marvellous eJass of dements in the discovery of which the 
Curies have been pioneers 

If our ideas that all known elements come from some 
primordial material be true, then it stands to reason that 
we are coming m time, perhaps, to that fixed thing, a frosen 
ether, the' fifth state of matter. 1 may make use of 
dangerous analogy and liken our known elements, arranged 
In a perfected natural system, to the visible matenal spec¬ 
trum, while electrons, &c , constitute the ultra-violet and 
cosmyle composes the infra-red, either one of the latter by 
proper conditions being convertible into perceptible elemental 
matter 


The Scope op Geography * 

The essential in geography is a relation between the 
elements of terrestrial environment and the items of organic 
response, this being only a modernised extension of Ritter's 
view Everything that involves such a relationship is to 
that extent geographic Anything in which such a relation¬ 
ship IB wanting is to that extent not geographic The loca¬ 
tion of a manufacturing village at a point where a stream 
affords water-power is an example of the kind of relation 
that IS meant, and if this example is accepted, then the 
reasonable principle of continuity will guide us to Include 
under geography every other example in which the way 
that organic forms have of doing things is conditioned by 
their inorganic environment. The organic part of geo¬ 
graphy must not be limited to man, b^roause the time is 
now past when man is studied altogether apart from the 
other forms of life on the earth. The colonies of ants on 
our western deserts, with their burrows, their hills, their 
roads and their threshing floors, exhibit responses' to 
elements of environment found in soil and climate as clearly 
as a manufacturing village exhibits a response to water¬ 
power The different coloration of the dorsal and ventral 
parts of fish Is a response to the external illumination of our 
non-lumlnouB earth The word arriva is a persistent 
memorial of the importance long ago attached to a success¬ 
ful crossing of the shore line that separates sea and land. 
It IS not significant whether the relation and the elements 
that enter into it ore of easy or dilfinilt understanding', nor 
whether they are what we call important or unimportant, 
familiar or unfamiliar. The essential quality of geography 
Is that it involves relations of things organic and Inorganic, 
and the entire content of geography would include all such 
relations. 

Thus defined, geography has two chief dlvlsiona Every¬ 
thing about the earth or any inorganic part of it, considered 
as an element of the environment by which the organic in¬ 
habitants are conditioned, belongs under physical geography 
or physiography.* Every item in which the organic In¬ 
habitants of the eartl^—plqdt, animal or man—show a re¬ 
sponse to the elements of environment, belongs under 
ornnic geography Geography proper Involves a consider¬ 
ation of relations In whfdS the that belong under Ite 

two dJvliiona are Invobfed. 

Geography le, therefore, not simply a description of placea; 
It is not slm^y an account of the earth and of Its Inhabitants, 
eaqh described independently of the other; It Involvea a rda- 
tlon of aome element of ohyslcal geography to aome Item of 
organic geography, ana Mthing from which thie relation 
le absent poeseesee the eaemtial quality of gaqgrephlcal 
dlocipllne. The location of a cape or of a city Is an elemen¬ 
tary fact which may be built up with other facts Id^ a. 
relation of full geographic meaning; but taken aloAti ft ban 
about the eame rank In geography that epelllng haa In 
language. A map hae ab^ the eame place In gebgraphy 
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that a dictionary has in Uteraturr The mean annual 
temperature of a given station, and the occurrence of a 
certain plant in a certain locality, are (acts of kinds that 
must enter extensively into the relationships with which 
geography deals, but these facts, standing alone, are want¬ 
ing in the essential quality of mature geographical science 
Not only so, many facts of these kinds may, when treated 
In other relations, enter into other sciences, for it is not so 
much the thing that is studied as the relation in which it is 
studied that determines the science to which it belongs 

There can be no just complaint of narrowness in a science 
that has charge of all the relations among the elements of 
terrestrial environment and the items of organic response. 
Fndecd, the criticism usually made upon the subject thus 
defined Is, as has already been pointed out, that it is too 
broad, too vaguely limited and too much loncerned with all 
sorts of things to have sufhrient unity and coherence for a 
real science Some persons, indeed, object that geography 
has no right to existence as a separate science, that it is 
chiefly H lompound of parts of other sciences , but if it be 
defined as concerned with the relationships that have been 
just specified, thise objections have little force It is true, 
indeed, that the things with which geography must deal are 
dealt with in other sciences as well, but this is also the case 
with astronomy, physics, chemistry, geology botany, 
zoology, history, eionomics, and other sciences. There is no 
subject of study the facts of which are independent of all 
other subjects; not only are the same things studied under 
different sciences, but every science employs some of the 
methods and results of other sciences The individuality of 
a science depends not on its having to do with things that 
are cared for by no other science, or on Us employing 
methods that are used in no other science, but on its study¬ 
ing these things and employing these methods in order to 
g^n Its own well-defined object Chemistry, for example 
IB concerned with the study of material substances in re¬ 
lation to their constitution, but it constantly and most 
properly employs physical and mathematical methods in 
reaching its ends. Botanists and zoologists are much 
interested in the chemical composition and physical action 
of plants and animals, because the facts of composition and 
action enter so largely Into the understanding of plants aqd 
animals considered as living beings. Overlappings of the 
kind thus indjcaled are common enough, and geography, as 
well as other sciences, exhibits them In abundance It may 
be that geography has a greater amount of overlapping than 
any other science, but no valid objection to its content can 
be made an that ground , the maximum of overlapping must 
occur in one science or another—there can be no discredit 
to the science on that account Geography has to do with 
rocks the origin of.which is studied in g^ogy, with the 
currents of the atmosphere, the processes of which exemplify 
general laws that are studied In physics; with plants and 
animals, the forms and manner of erowth of which are the 
first care of the botanist and zoedogist, and with man, 
whose actions recorded In order of time occupy the historian , 
but the particular point of view from which the geographer 
studies all these things makes them as much his own 
property as they are the property of anyone else 

'Some Unsolved Problems of dacANic Adaptation ’ 

The recent Impulse which has come to biologic progress 
by experimental methods, and the remarkable results whfch 
have been attained thereby, may without exaggeration be 
^id to have raised anew many an earlier doubt as well as 
brought to light problems apparently beyond the scope of 
the mder explahatJoSls It may not, therefore, be an ex- 
trgvagant assumption to announce the entire question of 
orgamc adaptattoits as open for reoonsIdcratkMi, In the light 
of wUch no apology will be necessary for directing atten¬ 
tion" to certain phaaes of the Subject upon the present 
occaetoii- 

Antong the many problems which recent investigations 
and amchiilons have brou^ Into befte# perspective as well 
as obarper definition, aniT which niight profitably be dis- 
cusasd, toe UinUs of a single addreae predtide any very wide 
ragge of review, | have,, cherefore, chosSn to reatrfet my 
diacusslon dilefly to probf^s of coloratloa among lower 
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Invertebrates, including Incidental referencee to oorrelateA 
subjects, and the probable limitations of colour aa a factor 
in organic adaptation. 

As IB perfectly well known, colour in nature ia due to one 
of two causes, or to a cx>mblnation of both, namely, (1^ 
what has been termed optical or structural condltloni, mm 
ae diffraction, interference or unequal reOection of light, 
examples of which are familiar in the splendid hues of the- 
rainbow, the iridescent sheen and metallic ooloure of the- 
feathers of many birds, wings of insects, &c (a) What are 
known as pigmentary colours, due to certain material sub- 
btanccs lodged within the tissues of animals or plants which* 
have the property of absorbing certain elements of light 
and of reflecting others, and thereby producing the sensa¬ 
tion of colour While the two are physically quite distinct 
It IS not unusual to find them associate in producing some- 
of the most exquisite colour effects of which we have know¬ 
ledge In a general way one mav usually distinguish 
between these two sorts of colour by noting that thoae- 
whieh are purely optical In their character pi^uce a con¬ 
stantly changing impression as the relative position of 
object or observer may happen to vary with reference to the- 
angle and direction of light; while, upon the other hand, 
coiours which are due to pigments show this property very 
slightly or not at all, and that, moreover, pigment colours- 
are usually more or less soluble m various reagents, such as 
alcohol, ether, acids, alkalies, &c , and that they often fade 
rapidly under the Influence of strong light or in its absence, 
or upon the death of the organism. 

The work of Krukenburg, MacMun, Macallum, M'Ken- 
dric, Hopkins, Urech, Eisig, Cunningham, and a host of 
others, comprising a mass of literature of enormous pro¬ 
portions, will be available to those interested, and may 
afford some faint conception of the magnitude and Import¬ 
ance of the field to be explored, as well as an introduction 
to that already made available And while as a result of 
this activity man^ and various organic pigments have been 
isolated and their composition In part or entirely mado 
known. It must be recognised that tne task of the chemteat 
analysis of any such highly complex compound! as most of 
these are known to be is attended with extreme difficulty 
and no small measure of uncertainty. Still, it has been 
possible fairly to distinguish several classes of such pig¬ 
ments, differentiated physiologically as follows — 

(1) Those directly serviceable in the vital processes of the- 
organism Under this head may be classed such pigmento 
as hsmoglobin, chlorophyll, soonerythrln, chlorocruorTn, and 
perhaps others Jess known It ne^ not be emphasised that 
by far tha most important of these are the two first named. 
1 ho othera, found cnlefly among the lower Invertebrates, aro 
believed to serve a function similar to the first. 

(s) Watte products. Among these the several biliary pro¬ 
ducts are too well known to call for special note. Guonin 
ia a pigment of common occurrence in the skin of certain 
fishes, and is associated with the coloration of the species. 
Similarly certain colouring matters have been found in the- 
pigments of many Lepldi^tera, known aa lepidotic acid, a 
eubstanca closely allied to uric acid, and undoubtedly of th^ 
nature €if a waste product 

(3) Reserve products. Of these there are several serlesp 
one of which, known as lipochrome pigments, is ossoclated 
with the metabolism Involved in the formation of faM aatf 
oils. Perhaps of similar character are such pigments aa 
carmine, or rather cochineal, melanin, &c. It may be some¬ 
what doubtful whether these pigments do not rather belong' 
to the previous class, where should probably be listed such- 
products aa hematoxylin, indigo, Ac., oil of which havs been 
claimed as resultants of destructive metabolism in process or 
being eiimlnsied from the phvaiologically active tissuesuof 
the body of the organism. Of Blmllar character is pro^bly 
tannk acid, a substance well known among plant product# 
and Involv^ in the formation of many of the brownish ai^ 
rusty colours of autunm foliage, particularly of the tMlea 
and allied trees, as are Che UMhromea In the fomattod ^ 
tha reds and y^ws which form so oonaplciiOus feature 
amoqg autumn ooleurs. 

While the ossocUtloo of these and otfaer^ pigmeniniX 
matters has tong been khown In tonilejetton ^th 
animal and plant grdwth, and while toe cone^km-of fMr 
more or lees Intimace relation to the active meUbollim'Wf* 
the various, tissues fs fiot dbw, oomparstlvdy Itttle 
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4 lone tdwani directly Inveitlgaring and elucidating the exact 
nature and extent of the proceu. This eeenia to be especially 
the case In relation to die part played by these products in 
the formation of those features of coloration among 
organisms with which we are now concerned. 

From conalderatlona of researches connected with various 
orffanlsms three things seem to be more or less evident — 

(1) That in all regenerative processes a very marked 
degree of metabolim Is involved, whether in the mere meta¬ 
morphosis of old tissues Into new, or in the direct regener¬ 
ation of new tissues by growth processes, both of which 
seem to occur 

(a) That in regenerative processes there is often associated 
the development of pigmentary substances which seem to 
have no direct function In relation thereto 

(3) That in many caaei there follows a more or less active 
excretion and elimination of portions of the pigment In 
question 

In the present review I have not in the least sought to 
Ignore or discredit the value of natural selection as a factor 
In organic evolution Nor would I be understood as wholly 
discarding colour as a factor In organic Captation, particu¬ 
larly among the higher and more specialised forms, but 
rather to show fti limits. At the same time I must submit 
to a growing conviction that Ita Importance has been largely 
overestimated, and that other factors have been as largely 
lost sight of. If the present discussion may serve In even 
the smallest degree to direct attention to some of the latter 
it will have served its chief purpose 


VNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 


Camiiriuok, —An examination in tropical medicioe and I 
hygiene will be held during the year 1904- The examin¬ 
ation will begin on Aumiet 9, and extend over three days 
The examination will have reference to the nature, inci¬ 
dence, prevention, and treatment of the epidemic and other 
diseases prevalent In tropical countries. Every candidate 
who pusses the examination to the satisfaction of the ex¬ 
aminers will receive from the university a diploma testifying 
tn hiB knowledge and skill in tropical medicine and hygiene 
All applications for information respiting the examination 
should be addressed to Mr. G. H r Nuttall, Pathological 
Laboratory Cambridge. 

Tub Education Committee of the Manchester City 
Council has unaninMusly resolved lo recommend that a 
OTant of 4000I be given from the city rates in aid of the 
Lfnlversity of Manchester. 

It is announced in SctencM that Prof John Hays Ham¬ 
mond has added io,oool. to hli previous gift of lo.ooof. for 
a metallurgical laboratory of Yale University, and that by 
the will of the late jamea A- Woolson Boaton University 
will ulthnately receive iao,oool., Radcliffe College 6o,oool.. 
and the IVesl^an Academy at Wllbraham, Mass, 6o,oooZ 

Ma P. N. Russell, who for many years carried on 
extensive engineering worka In Sydney, but has latterly 
realded In London, has made a further donation of 50,000/. 
for an additional endowment to the School of Englne^ng 
at the Univcralty of Sydney. Mr. Ruasell originated this 
fcbool about seven years ago by an endowment of 50,000/. 

Loan Kelvin 'wi|l distrihiito the priiaa at tha Nbrth- 
amptofi loadcute, London, on Friday, February a6 .The 
studanta* qonvartoxione wlU be held on the same evenings 
4iid wlH be oDRtlnucd on the evanlitg of Saturday, Febrtiary 
S7 when the building will be thrown open to the whole of 
the members and students of the Instltots and their friends. 


Yhe annual report of the Carnegie Trust for the unl- 
VvriUto it SoDlluid was submitted tq the trustees at their 
thM annual piaitlht, which waa hald in London on F^riday 
Jhif* Tha report atataa that the echeme of allocate for 
fM yean of an aninial grfuit of fb,oool. among the bur 
VSajSA tt^^tlea became operative on January ii 1905. 

fto Iht y«ar endiri Decemhei^ 31, Msoa 

k|w wuodM Eml lb occupant appointed 



—the Burnett Fletcher chair of history and archsology In 
the University of Aberdeen Of the sum of so.oooT. re¬ 
quired for the endowment of this chair, donations amount¬ 
ing to about ia,oool have been recelv^ from the Burnett 
LruBtecs, Mrs Fletcher, and others. The ordinance insti¬ 
tuting a chair of geology in the University of Glasgow has 
been approved by Parliament, and it is expected that a pro¬ 
fessor will be appointed before next winter sosaion, when 
the accumulstions in hand of the annual grant of aoooi 
assigned towards the endowment of this chair will be avail¬ 
able, together with such portion of the future annual grants 
js may be needed to complete the endowment fund of 
15,000/., half of which is provided by the Bellahouston 
trustees and others In the University of St Andrews two 
lectureships—In French and In botany—have been estab¬ 
lished, each With an endowment of lo.oool Under the 
scheme of endowment of post-graduate study and research 
the committee has made the first awards The estimated 
outlay under this head for the academic year 1903-4 is 
3534/, of which the sum of i6a8l was expended within 
the year 1903 The committee has entered Into an agree¬ 
ment with the Royal College of Physicians of Edinburgh 
by which the trust has purchased the property and labor¬ 
atory of the college in Forrest Road, Edinburgh, for 
10,0^ , on the understanding that the College of 
Physicians and the College of Surgeons continue their pre¬ 
sent annual contributions of 750!. and aool respectively to 
the working of the laboratory 

File second annual report of the rxciuLive committee In 
ronneclion with the fund for udvanted university educa¬ 
tion and research at University College, London, was pre¬ 
sented at the annual genera) meeting of ihe members of 
the college on February 2^ It will be remembered that 
the two main purposes of the fund are .^i) to raise the 
sum of 200,000/ to bring about the incorporation of Uni¬ 
versity College in the University of London, and thus to 
promote the unification of university studies in Ixmdon; 
(2) To provide the sum necessary to equip and endow Uni¬ 
versity College adequately for its work as an Integral part 
of the University of London. For this purpose it was 
estimated that a capital sum of 800,000/, was required, or 
an inrcxne corresponding to such capital sum. For the first 
of these purposes the committee has raised 141,1x10/, leaving 
a balance of 59,000/ necestory to enable the conditions of 
incorporation to be fulfilled ' Since August 31, 1903, a most 
Important addition hae been made to the fund owing‘to 
the munificence of an aiwhymous donor, who, through Prof. 
E H. Starling, F.R S , and Dr Page May, promised the 
sum of 50,000/. This sum, together with additional sub¬ 
scriptions received since the date mentioned, brings the total 
amount raised up to 167,287/, of which 141,000/ is avail¬ 
able for the pui^se of incorporation and the ba/ance of 
3b,000/. for the endowment and equipment of the col/ege. 
it wi/1 be seen that while considerable progteu has bwi 
made, much remains to be done to realise the whole scheme. 
It is desireble that the remainder of the money necessary 
for incorpdratlon should' be jniind without delay In order 
I tn make it possible for a Bill to be Introduced in tha House 
of Commons next. sessioh. The report of the council of 
University College presented on the same occasion contains, 
in addition to full financia! statements for the year 190s- 
iqo3, an exhaustive list ^f original papers and other publi¬ 
cations completed by members of the ataff of the odlege 
during the same period, and also particulars of the pnt- 
gradtiate courses of lectures and laboratory work during 
thH present session ^ 

The secretaries of the Royal Society have oddeasaed a 
letter lo the Vice-Chancellor of the Unlveraity of Oxford 
directing atcentlon to a resolution odopt^ by the pmUmt 
and council of the Royal Society :—** That the unlVeriltlaa- 
be reapectfully urged to consider the desirability of taking 
such steps in respect of their regulathma as win, aa far as. 
possible, ensure that a knowled]^ of science Is reoognind 
. In BcboolB and elseiwhere os an.essential part ci gfoeral 
ediicatloo." Enclosed with tha fetter waa a etaiMiant re- 
gartfng scientific education In schoole, drawn up by a oMn> 
mlttee of Ihe Royal Society, and both are printed In the- 
Osi^d Chifesrafly Goaelle. The statement polntt out chat 
" H iriil remalna ubvtantlally tnia Riat the public achoole 
have for Ihemselves no adequate way^oi assimllatlnE 
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Into their eyatem of education the principles and methods of 
seiencej" and ^oes on to urge that the universities can do 
much to promote and enoouraf^e iinprovement in these 
matters It is su^Ersted that the universities mig'ht ex¬ 
pand and improve their general tears, an as to make these 
correspond with the education, both literary and scientific, 
which a student, matriculating at the age of nineteen years, 
should be expectetl to have acquired Ccmmenting on these 
communications from the Royal Society, Prof Case, in a 
letter to the Times, remarks ** that the real contention is 
that while Greek is not, * science' is, an essential pari of 
general education " But us his letter sIkiws, Prof Case 
means by " stience " some single subject such os mechanics, 
whereas the Royal Society Is Reading for inbtniLtion in the 
methods of science It may fairly be asserted that no 
general education con be complete in which scientific method 
takes no part, yet, in the past, there has been a compulsor) 
examination in Greek and none in science Though men 
of science do not ask for compulsory examinations in single 
subjects of srience, nor advocate these as essential parts of 
the school curriculum, yet they urge strongly that the spirit 
of ocientific observation and Inquiry shquld be fovtered 
because It promotes both thr material and the inlolirrtual 
progress of the nation 


soc;et/£5 and academies. 

London 

Royal Society, June 18, 1903. (Received in revised form 
January, 1904 )—" The Longitudinal Stability of Aerial 
Ollders " By C. H. Bryon, Sc D , F.K S., and W E 
Wllllamsi B Sc , University College of North Wales 

The object of the Investigations was (1) to show that the 
hmEitudinal stability of aeroplane systems can be made the 
subject of mathematical calculation; (a) to direct the atten¬ 
tion of those interested in the problem of artificial flight to 
the necessity of acquiring further experimental knowledge 
concerning the quantities on which this stability is shown 
to depend. 

The conclusions reached were as follows — 

(1) For a glider or other body moving in a vertical plane 
in a resisting medium of any kind whatever, the small 
oscillations about a state of uniform rectilinear motion arc 
determined by an equation of the fourth degree, so that the 
conditions for stable steady motion are those obtained by 
Roulh 

(а) The coefliLients in the period equation involve, in 

addition to the ordinary dynamical constants, nine quanti¬ 
ties X|, . . G*, which, when referred to rectangular axes 

fixed in the body, represent the differential coefficients of the 
forces and couple due to the aerial resistances with respect 
to its Iranslalory and rotatory velocity components. 

(3) In the case of a system of abroplanes these nine quanti¬ 
ties can be expressed for the separate planes in terms of 
f'lm) and where /(a) and ^(a) arc functions deter¬ 

mining the resultant thrust, and the position of the centre 
of pressure when the direction of the relative motion of the 
air makes an angle a with the plane. These functions have 
been tabulated & certain different fonns of surfaces, but 
further data are greatly needed 

The hngtludinml siahiUiy of the gUders is thus seen 
to oa capable of mathematical investigationt and it Is of 
paramount Importance that the present methods should be 
practically applied to any abrlal machines that may be de¬ 
signed or constructed before any actual glides are attempted 

(5) The methods of calculation are exemplified by 
numerical determinations of the crltenon of stability in the 
cases of a single plane lamina, and a pair of planes one 
behind the other. Most of the calculatloiia have been per¬ 
formed for an angle of gliding of 10” with the horiaon, ahd 
it has been neceseary bo assume arbitrary values for the 
moment of inertia of the lamina. 

(б) The condition Aat any steady linear motion may be 
staUe In all thcM ciees aasumes the form V*>fca, where 
n Is a consiant depending on the linear dimensloria of the 
glider, and b is a conatant depending on its slmpe, the 

of (jUdlng and the law of afirlal reslstanoe. 

m PbM'pBir of narrow slatSi In which the variatlotia 
In me iMticma of the centres of pressure td^each tat 
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neglected, certain coefficients of stability vanish If the slats 
are In the same plane. If the planes are equore eo that the 
displacements of the centres of presei^ are not neglectful^ 
the system is in general less stable 'fean a single square 
plane 

(8) By inclining the planes at a small angle to each 
other the stability is much increased. On the other hand,, 
if they are made to slope away from each other, the glider 
bei'omes unstable 

(9) Two square planes of equal size placed one behind the 
other at a small angle are less stable In the examples con‘- 
sldered than a square of the same nze as one of the two, 
but more stable than a single square the side of which is 
equal to the total length of the glider formed by the pair. 

(10) A pair of unequal squares of which the smaller forms 
a rudder are more stable, in the examples considered, when 
gliding with the rudder behind than with the rudder In 
front 

(ri) In the examples considered stability is increased by 
decreasing the moment of inertia of the glider. 

February a —'* Cultural Experiments with ' Biologic 
Forms ' of tno Erysiphaces " By Ernest S. talmoiip 
F.L S. Communicated by Prof. H. Marshall Ward, F R.S. 

The author points out that through specialisation of 
parasitism " biologic forms" have been evolved in the 
kryaiphacen, and that the powers of infection, character¬ 
istic of each " biologic form," are under normal conditions 
sharply defined and fixed Hitherto the result of the ex¬ 
periments of numerous investigators—^both with regard to 
the present group of fungi and to the Uredlnen, where the 
same mecialisation of parasitism occurs—has been the 
accumulation of evidence tending to emphasise the immuta¬ 
bility of " biologic forms " 

In a senes of cultural experiments with " biologic 
forms " of Eryii^bfl Grafninir, DC., the author has dis¬ 
covered that under certain methods of culture. In which the 
vitality of the host-leaf is interfered with, the restricted 
powers of Infection, characteristic of " biologic forms/' 
break down 

In these cultural experiments the leaf, previous to In¬ 
oculation, was injured by the removal of a minute piece of 
leaf-tissue, or by touching the epidermis with a red-hot 
knife Ihe experiments proved that the range of Infectioii 
of Q " biologic form " bmmes increased when the vitality 
of a leaf is affected by injury, so that the conidia of certain 
" biologic forms " are able to infect injured leaves of host- 
species which are normally Immune against (heir attacks. 

Further experiments showed that the conidia of the fungus 
produced on a " cut " leaf are able at once to Infect un¬ 
injured leaves of the same host-species 

The author suggests that injuries to leaves, caused in 
nature by hail, storms of wind, attacks of animals, 8ic., 
may produce the same effect as the artificial injuries de¬ 
scribe above in rendering the injured leaf susceptible to 
a fungus otherwise unaUe to infwt it 

Attention is directed to the close parallel between the 
behaviour of the fungus in the experiments and the bio¬ 
logical fads obtaining in the class of parasitic fungi known 
as " wound parasites^' (Nectria, Pesiso willkommn, 4 kc.). 

'* On fhe Effects of Joining the Cervical Sjrmpathetlc 
Nerve with the Chorda Tympani " By J. N. Lvwlnvi 
F R 5 ., and H. K. AndwraoHi M-D. 

The experiments have been directed to determine whether 
the cervical sympathetic, if allowed an opportunity of be¬ 
coming connected with the peripheral herve cells In the 
course of the chorda tympani, will In part change their 
function from voso-oonstrlctor to vaso-dilator. The 
Buperrar cervical ganglion in an anesthetlsed cat was ex¬ 
cised and the central end of the cervical sympathetic nirva 
was joined to the peripheral end of the lingual, which 
oontaiDB the chorda tympani fibres. After allowjlng tlfiftt 
for union and regeneration of the nerviSi , ttia cervical 
sympathetic was stimulated; It caused prompt AueUlit^ 
the wb-maxlHary glands, and Cfia effiirt me rapeatediy 
oMalned. 

The Bsperlmaiic shoira (i) that vaaOHaonstridor nerve 
fibres are capable of making epnhedioa «ifth perirtetpl' 
vascMillator nerve celli, And bpcomlng vaSOkHlatOr 
and (s) that whether oontractlop or mUbMon n 
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■tritted muacte of fhe arterlei occun on nerve ibmuletlon 
dapendi upon the mode of nerve-ending of the post¬ 
ganglionic nerve fibre. 

Tne cervical sycnpMetic gave a iesa scanty and more 
prolonged secretion than normal, n that acMne of its nerve 
fibres nad become connected with the peripheral secretory 
nerve cells of the chorda tympani 

Geological Society, January 20 —Sir Archibald Geikie, 
Sec R.S , vice-president, in the chair —On the jaws of 
Ptychodus from the Chalk: Ur. A. Smith Waodw«rtfa 
F.R.S Hitherto no traces of the cartllsginous Jaws of 
this fish have been found in association with the dentition, 
bpt recently a aped men of Ptychodus decurrrns has been 
found In the zone of Holaster subglobosus of the Lower 
Chalk at Glynde. Fragmentary remains of both jaws are 
,5een In the specimen, each taring characteristic teeth 
arranged in natural oi^er. There are four aeries, and one 
small displaced tooth (probably belonging to the fifth 
series), on the left of the large median series in the lower 
jaw, while In the upper jaw the teeth are arranged in eia 
paired aeries. 'Ihe specimen proves that Ptychodus re¬ 
sembles the Trygonids in its jaws. The probable explan¬ 
ation of the new discovery la that in the Cretareous period 
the great rays of the " families ” MyllobatidB and 
Trygonidn had not become fully differentiated. Prof 
Jffikel has proposed to place all these fishes m one family, 
termed Centrobatids If this arrangement be adopted, 
Ptychodus rcprcsenls a primitive subfamily, which still 
awaits definition, while the Trygoninte, Mvliobatins, and 
Ceratopterlns are equivalent subfamilies which still survive 
—On the igneous rocks at ^Spring (^p, near Weston-super- 
Mare ‘ W. S Boulton. A traverse fruiri end to end of the 
exposure at the locality shows that the ** basalt-mass ’* Is 
by no means a simple lava-flow It may be roughly divided 
into three portioni. Beginning at the cliff-end to the north, 
the rock la a pillowy basalt, with tuff and limestone; then 
the rock ii mainly a coarse " agglomerate," with lapiUi 
and bomba of basalt and limestone, while the remaining I 
part IS a basalt-coulde, with few small lumps of burnt 
jimestone The limestone below is reddened and altered, 
and does not contain lapilli, the limestone above contains 
Ihpllli. The pillowy basalt probably represents a river of 
agglomeratic material possibly ejected from a vent. The 
Intervening luff may present an 1 analogy with ths 
'/ volcanic sand ” of the West Indian pruptions, There is 
no evidence of the quiet deposition of ashy material The 
large fragments of limestone found mainly In the lower 
part of the basaJt-mass have not come m from above, but 
seem to have been picked up from the aea-bed In which 
it had been accumulating, and to have been involved with 
and altered by the volcanic matarial 

February s.^lr Archibald Geikie, Sec.R S., vice-pran- 
dent, in the chair —On a desses deposit from an artesian 
boring at KUacherl, near Madras, Prof. H Narayana 
RBu. The boring, after penetrating the upper clays and 
sandstones, pasa^ through carbonaceous shales, and at a 


carbonaceous shales, and at a 


depth of abtmt 400 feet reached a blue homogeneous rock, 
effervescing with acid, and ahowlng radiolarian tests under 
the mlcroBoope. One or two specimens of foraminifera 
have also bm seen. The deposit underlies beds of the 
Upper GoifdwAna stage The author concludes that the de¬ 
posit |b Of abysmal origin, similar to those described in the 
^koilMigsr reports. In the dlscufsloii that followed Dr, 
W. T. Blanford said that he was unable to ogres with the 
author 'a concluaionB, and ha objected to the title of ihe 
pop^i hseauaa the rocks described ware, In his opinion, 
not d a e p i a o deposits. The mineral evidence brought fog- 
ward wba quite Insufficient lo show that the beat were 
PMnic. and the presence of radlolarla wia no proof Ivy 
IHW of dtepoea oondldMS.—The Rh^lc bo^ of ^e South 
Walts 41 rBct line t Prof. S. H. RngnnMn and A. VMgliBii. 
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the late Frederick Smith's collection.—Mr. O E. tlannon 
exhibited specimens of Papilio wcirfcei, Ribbc, and Troides 
meridionalis, Rothschild, recently taken by Mr. A S Meek 
near the Aroa River in the interW of British New Guinea. 
—Mr. E. .C. Bodwoll exhibited the following species of 
Colcoptcra taken by him In north Wales (on Snowdon) In 
the first week of August, 1903 —a fine senes of Chfysetnsla 
cereafir, L., a pair of them being of the curiously dull 
form, Anthophagus olpmuj, Payk , Actdota erenatai F., 
Arpediutn bfachyplerum, Grav.; and Quedtus longicomtSt 
Kr , hitherto unrecorded from the Principality.—The Rev. 
F. D. Morloo exhibited a aeries of lantern dides illus¬ 
trating the structure of concealed ventral segments In tnales 
of the hymenopterouB genus Colletes—Mr W. J. Kagw 
exhibited a Miillenan association of black and transparent 
species from the Potaro Road, British Guiana, consisting 
of Ithomilnie, Ithomia zarephai lihontta florula, Hslerofair 
sylphis, and Napeogenes, n.ap, EryclnldB, Sfnfachffr 
phaedusa, and. ^tafacfitis cvefina, Hypshke, Laufou 
partita^ Gcometridx, Hyrmina, n.sp Ihe whole of the 
specimens had been caught on one single forest road, some 
170 miles inland, Mr Kaye directed particular attention 
to the new species of Napeogene^ and said it was a most 
remarkable divergence from the usual coloration of the 
genus Napeogenes us a whole, where orange-yellow and 
black were the prevailing cokvurs, while the present Insect 
was block and transparent only, and isonfonned in a 
wonderful way with iminy true members of the genus 
Ithomia —The Prweldont exhibited a male and female of 
Papdio dardanus, captured by Mr Geo F. Leigh at Durban 
in 1902, and examples of the offspring reared from the eggs 
laid by the female The latter was of the cenea form, as 
were the great majority of the female offspring, three» 
however, were of the black and white kippocQon form. 
More recently, in 1903, Mr, Leigh had captured a fetnale 
of the rare trophomus form, ana hod bred from the seven 
eggs laid by it five butterflies, of which the two females were* 
both of the commonest cenea form The female irophoniut 
was also exhibited, together with the five offspring — 
Captain C E WllllBma read a paper on the life-history 
and habits of Gangyliu gongylOfdes, a mantis of tha tribe 
Erupasides and a AafBl simulator, and exhibited a living 
Q in the nymph sto^ together with coloured drawings, 
photographs, and lanlfrn slides ahowlng both the adult 
and immature insect fn various positions. The chief 
features of interest in the exhlbitiorto lay In the peculiar 
modi lira t Ions of shape and colouring by which this mantis 
Lonceali itself and attacks its prey, which consists of Lepi^ 
doptera and Diptera—Mr G A J. Rothney communi¬ 
cated descriptions of new species of Cryptinx from the 
Khasla Mills, Assam, and a new species of Bembex, by Peter 
CamoTMi.— Mr M Burr contributed ^stematic observ¬ 
ations upon the Derqnatoptera — Dr. T A OhBpmM read 
a paper on a new species of Heterogynis, and exhibited 
specimens of this and other allied species.—Mr. R. TrlitiMi 
F R.S , read a paper on some new or imperfectly known 
forma of South Africafi butterflies, and exhibited. anKNid 
other Bpecjmens, (llustraUng^. hia remarks, typical and 
aberrational forms of Acraia rdhtra, Zeritu /alfMmi, a new 
species, Z. moiome. Trial , and damarensiSi Trim.; 
typical Cokai eiectra, Linn., from Natal, and a remarkable 
melanfc aberration of the same species; also Kedeeiae 
tueusa, a very rare and urtfigured Hesperlld 9 from 

Johannesburg 

Paws. 

Academy of Beieocea, ^ehriMrv,i5,—M. Maacart in the 
chair.—The president annouiMd to toe academy the .death 
of M. Callandreau, member of the section of .ascrcllomy 
—OvL the simple fundamental aolutlon and tha asymptoUc 
expression of temperature in the problem of coellng' 
J. BBimnlMoqi—^Tlie action of reduced nkkcl In the, 
presence of hydrogen on halom derivatives of the fatty 
aeries' Paul BBbmtlor and A|ph. MBllhw. It has been 
shown In a previous paper that In the aromatic series the 
,tMlogen may be readny replaced by hydrogen by tha ecripii 
of reduced nickel. In the fatty eerfea the aqt|m‘'Is quite 
dl0arent; the soturattri hydrocarbon is not pRmood, but 
the myi chloride Is broken up Into hydrochloric odd and the 
QOmpepondlhg olefine, these partially rptombinlngr giving 
eehonifafry and terclary chlorides where poarible. Methyl 
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chloride bbhavu In an exceptional mapner, giving hydro¬ 
chloric acid, hydrogen, and carbon. The behaviour of bro- 
mloe and iodine derivatives Is generally ■Imilor to that of the 
chlorine comianinda, meth\l Iodide being exceptional, giving 
methane and a little ethylene —On quasi-rationoi numbers, 
and ordinary or continued quasi-periodic arithmetical frac- 
dona ■ Edmond Mftllloti—On the actinium radiation . 
OoMorno. A detailed study of the law of disappearance ] 
of the eqianation of actinium, and also of the decrease of 
rodio-artjvJty' Induced bv this emanation,—The phenomenon 
of the transtnlasibn of the n-rays and its applications 
Auguftin Ohmrpontlor.—A description of a series of ex¬ 
periments on the conduction of the n-rays along copper and 
■fiver wires A piece of string, moistened with collodion i 
containing calcium sulphide in suspension, also conducts 
like a metallic wire.—On the conditions of the indifferent 
state R. Arl*o.r^On the Influence of complex ions in 
electrolysis by alternating currents. Andr£ Broohot and 
Joseph Botit. With alternating currents there may be the 
formation of complex ions, disengagement of detonating 
gas, solution of the electrodes, or oxidation or reduction m 
cooes where the electrolyte is capable of oxidation nr re¬ 
duction —On y-chloroacetoacetic ester M. LoaplMu- 
Thls substance has been previously onl> obtained mixed with 
an isomer , bv the oxidation of 

CH,CI.CH(OH) CH, CO,C,H, 
by a mixture of potaislum bichroniate and dilute sulphuric 
add which furnishes the ketoiuc ester in n pure state li ib 
characterised by its copper salt, which is insoluble in water, 
but can be cryslalllsed from benzene,—On dirhloromethylene- 
dfoxypropylbenzene and the carbonate of propylpyro- 
cate^in. R Dotanca- The halogen compound is 
obtained by the interaction of phosphorus pentachlorlde and 
dlbydrasafrol, and is separated by distillation in a vacuum. 
It enters very readily into reactions, details of those with 
water, alcohol, phenol, acetic anhydride, and acetic acid 
being given,— On the glyoxylic ureldes allantoin and 
allantoic acid L J Blmoiii— Some observations in the 
composition of potato starch A F«riibMli> Phosphorit 
1 add IS an Integral constituent of starch grams Potato 
starch was separated by levigation Into several fractions, 
corresponding to grams of varying size, and the amount of 
phosphate in each fraction determined From the analytical 
figures thus obtained the conclusion is drawn that the 
nucleus c»f each gram is rdativelv rich in phosphorus, and 
upon this are gradually superposed layers of starch free from 
phosphorus —On a new copal resin and kino, ihe first 
furnished ^ the fruit, the second by the bark of Dipteryx 
odorata ^ Edouard Hwekal and Fr BoKlavdanhaufian. 
—Varieties of origin, nature and properties of the soluble 
active products developed in the course of □ bacterial in¬ 
fection A Oharrin. 


IssTiTim or ACTuasns, si 5.—An Invsiilfsiles Into ibs Mom d ^ 
Msnisira sod ilonsnty smonait Widmn Is Ksedpt of Rdfd Ikoffl ihs 
Pstrldic(RaM|sii W«E) Fuiuii J Bum snd J4 lIcDoasid 
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THE HISTORY OF ElJ/tMESTARY 
MATHEMATICS. 

G^sphichte der Elementar-Maihemaiik in ^5/eni- 
aHtcher Dofstellung. By Dr. Johanifts ^ropfke 
Zwriter Band. Pp. viil + 496 (Leipzig ‘ YeiUand 
Co., 1903.) 

I N hiB first volume of this work, already reviewed in 
Naturb, Dr, Tropfke confined himself to the 
history of elementary arithmetic and algebra. He has 
now completed his work by giving with equal care, and 
the same wealth of references, the story of the progress 
•of the other branches of elementary mathematics— 
■geometry, logarithms, plane and spherical trigono¬ 
metry, series, stereometry, analytical geometry, and a 
ifew other topics of minor importance 

To geometry 140 pages are devoted, besides the 
•chapters on conics and analytical geometry; this is not 
very much, and some paragraphs are so condensed that 
.a large part of them consists of titles. But the 
arrangement is good, and on several points very 
interesting details are given Thus we have side by 
■side, and in the original, the definitions of Euclid and 
those of Hero of Alexandria 'The comparison of the 
two sets is instructive; thus Hero adds to the bare de¬ 
finition of a line (t e. curve) a statement of its genesis 
hy an ideal point continuously moving in space 
^yfyvtrai dj inificiav pvivrov HvmBav icarm ^pvoiif, rjj mirA 
.ffiWxffios). Similarly he adds to Euclid’s definition 
of a straight line another definition of It as 
the shortest line joining two points. In trans¬ 
lating Euclid’s definition of a straight line, Dr. Tropfke 
raiders the very difficult phrase §( Itntv by " gleich- 
mdssig (in derselbcn Anordnung und Richtung)," 
where, of course, the parenthesis is the translator's 
^loBs, and probably puts more into the definition than 
Euclid intended. Perhaps ” symmetrically,” as we use 
the term, is the nearest equivalent. Whatever is pro¬ 
posed, it must be remembered that the current version 
in English editions of the " Elements ’* is a mistrans¬ 
lation. Euclid says nothing'about the extreme points 
of the line; he says ” a straight line is one which lies 
with respect to the points on it,” that is, to 
the points on It. 

Two other entertaining sections are those on the 
-construction of regular polygons and on the various 
^pproxiftaations to », It is amazing that the author 
hos mkdfi the statement, so often seen in print, that 
< 3 nuas premd dwt the cln^le can be divided by rule 
fUid QompaBs into n equal parts only when n is a prime 
farm a» + i. Probably it is a slip of the 
^ m iWa case, for only seven pages earlier the 
wvfslon Into fifteen parts is referred to. Nevertheless, 
•tb^‘ vroqg atatement is definitely made, and ft really 
to try to ge^^ tijia vulgar errer 
^ authors ii spell the name 

^ ^ practlcalnnan, ^tb 

• sltpenny proi^actor to "a 
not for these abetraottook.* Hmd 
. c^tories ago I opt better, bf 


co&rse, but ccrtainl^ more amusing The ” divine pro¬ 
portion ’* or ” goiddn section ” impressed the ignorant, 
nay even learned men like Kepler, with a sense of 
mystery, and set them a-dreaming all kinds of fantastic 
symbolism. Even to the Greeks it was the section; and 
their philosophers, doubtless infected by the East, 
spedulated about atoms and regular solids in a way 
thqt seehns to us childish, but was serious^endqgh to’ 
them At any rate, the man who fi^t mund out an 
exact construction for a regular pentagon had reason 
to feel proud of his exploit; and the superstitions which 
have gathered about the ^enfaj^ramma mififieum are 
grotesque echoes of his fame. 

Mathematicians now alive must sometimes feel it a 
rather mournful privilege to have rend what is 
practically the last chapter in the chronicle of v 
The first that is known at present is in the Rhind 
papyrus (2000-1700 a c>), where the approximation 
Vs256/81 =3-1605 is given; how it was obtained is, 
unfortunately, quite uncertain Dr. Tropfke gives in 
detail Archimedes’s very ingenious method, which he 
earned out far enough to prove that 3|>v>3|y It is 
well known that 355/113 is a remarkably near approxi¬ 
mation, which is easily remembered. It appears that 
this is due to a German mathematician, Valentinus 
Otho, who Is said to have obtained it from ^ (Archi¬ 
medes) and (Ptolemy) by subtracting ^numerators 
and denominators. Shanks’s calculation to 707 places of 
decimals still holds the record The symbol w for the 
ratio of circumference to diameter is First used in 
William Jones’s ” Synopsis palmariorum matheseos ” 
(1706); Euler made it popular 
Part IV. (pp. 141-186) is on logarithms. It gives a dear 
account of the methods of Btirgi and Napier, with speci¬ 
mens of their tables; of the later developments of logar¬ 
ithmic series; and of the most noteworthy logarithmic 
tables. By a curious irony of fate, the expeditious 
methods of calculation now familiar were not dis¬ 
covered until after the tables of Briggsian logarithms 
had been computed. The base of Bdrgi’s logarithms 
is nearly e, and that of Napier’s nearly e-’; but neither 
of them was acquainted with the true theory of rtatural 
logarithms, and " Napierian logarithms ” is fltoljy a 
misnomer, when appljed to natural |ogarithrn|(£^ V* 
Noticeable in the secdons^^ on plane* and* spherical 
trigonometry are the spedmMs of early tables, inciwt 
ing Ptolemy's, and the account given of the treatise 
attributed to Nasir Eddia'Tusi, of which a^French trans¬ 
lation was published at 'Constantinople In 1891. Dr 
Tropfke describes this as the first systemadc treatise on 
plane trigonometry, oonsidml as an independent sub¬ 
ject; moreover, it dlscuues oblique-angled triangles 
after the modem manner, instead of reducing the'Wqlu- 
tiem of them to that of right-angled triangles. Tnto 
|lart of the book brings out the services rendered to 
math^atics in the middle ages by Arab, or more pr^ 
dsely Arabic-speaking, gqometers. The Inventors of 
Ihe more important fgrmiilsB are also indicated. Oo 9. 
198 thM b a note on Hero', Mnpml, publUh^ eo^ iw 
cent^ M Inat yntr; In tUe work ocpun ■ term to the 
power of ■ quantity, not prevlouei^ Ikndwn Jp 
bqn un 4 before the dme of Dippkantui. 
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As miffht be expected, the chapter on stereometry is 
mainly interesting' for the account it gives of Archi¬ 
medes’s great discovenes The brief section on analy¬ 
tical geometry shows hnw Fermat really invented the 
method independently of Descartes. Parent appears to 
have been the first lo publish a treatise on analytical 
solid geometry: this ne.irly seventy years aftei 
the appearniKe of Dcscarles\ '* Gtom^trie " 

The only other imporUmt section of the book is that 
on conic sections. It cannot be considered so good ns 
Mime of the others, it does not deal with projective pro¬ 
perties at all, and thus does injustice even to Apollonius, 
to whom, rightly enough, a great part of the ihirty-six 
pages is devoted 

To profit by this history no advanced knowledge of 
mathematics is necessary, and it is to be hoped that 
the author’s labours will be rev\.irded by the appreci¬ 
ation of nianv readers (i R M 


their ratio in the liquid phase multiplied by ei ronatant, 
while Lehfeldt showed that the logarithms of the ratio 
in the vapour phase were a linear function of the 
Ingarithihs of the ratio in the liquid. In another 
chapter the theoretical considerations worked out by 
Duheni, Margules and Zawudski are briefly given 
I The next section denis with the methods of carrying 
I nut frnctionni distillations of simple and complex mix- 
I tures, and also with the various forms of still heads 
; which have been devised at various times This is 
' Lindoubtedlv the most valuable portion of the book, 

I inasmuch as it is drawn almost entirely from Prof. 

! Young’s own work The methods of fractional dis- 
I til lot 1011 are described in detail, great stress being 
I rightly laid u|H>n the graphical expression of results, 
j 'I'his may be done most easily by weighing the distillate 
I obtained at \ annus lemperarures and plotting the 
I Vrilues of dW/dV thus obtained against the temper¬ 
ature; it IS m this way only that the distillation of a 


THE i‘RACTJCAL METHODS OF 
FRACTION \f. ni.Sl I LI. IT JON 
Fractional /)iv/t//a/ioii By Prof, S Young, FRS 
Pp \ii + jft4 (London Macmillan and Co . Ltd , 
^^^>3 ) Price Hs (id 

I N his preface Prof. Young says that he wrote this 
book in the hope that the «iolution of the difTiculties 
of frailional distillation might be rendered easier Hi 
has written an eminently practical treatise on the sub¬ 
ject and one that cannot fail to be of considerable value 
After an introductory chapter describing the neces¬ 
sary apparatus and the methods of carrying out ii dis¬ 
tillation process, the v.ipnur pressures and boding 
points of liquids are first dealt with Verv little is 
known of the connection between the vapour pressure 
nnd composition of fi mixture of iw'o or more perfectly 
miscible liquids The simple formula for the vapour 


J complex mixture can be properly earned out, for coin- 
j poiienls present m only small quantities may otherwise 
easily be overlookiKl Many forms of still head arc 
described, .imongst which tlu most efficient have been 
, designed by Prof Young himself Tables are given of 
' the relative effineniy of the v.irious designs, as shown 
I by the rt'sults obtained with mixtures of benzene and 
; toluene, and of other substances A chapter follows 
I hen* (tiiUnining descriptions of the various forms of 
I still heads used m mnnufiu luring processes 
! The remainder of I he book deals m the main with the 
. application of the methods previously descnbf'd to cer- 
* (am problems, as^ for example, the quantitative 
.malysis of a miNlure of liquids and the separation of 
the Lomfionents of a constant boiling mixture. 
Amongst the latter examples occurs the interesting 
case of the removal of the last traces of water from 
alcohol by distillation .ifler the addition of a small 


pressure of a mixture of two perfectly miscible liquids 
A and B, 

(100 - w/Pr 
100 

where Pi and P^ arc the iw^o partial pressiures and ni 
the molecular percentage of the compound A, is only 
strictly applicable when the tw'o components are closely 
related in chemical composition, when they have the 
same critical pressures and when the attraction be¬ 
tween the unlike molecules is equal to the geometric 
mean of the attractions between the like molecules In 
certain other cases the deviations from the theoretical 
values are not large, but in the maj'ority of cases the 
formula gives no approximation to the truth Is it 
not possible that the deviations are due to the surface 
laypt having a different composition from that of the 
buft Qf the liquid, as la known to br the case with mix- 
tuiA of certain alcohols and water? 

In the chapter dealing with the boiling points of 
mixtures the cases of binary and ternary niixtures of 
minimum and of maximum boiling point are fully 
treated, There follows next an account of the ronstitu- 
tgm of the vapour and liquid phases, including (he work 
of ProwAf Lehfeldt and Corveth; Brown found that In 
certain cases with tU'o components the ratio pf the 
massea of the tw6 iti the vapour phase was equal to 

NO. 1792, VOL. 69 j 


quailtiLy of ben/one 1 f the corm t quantity of benzene 
has bmi added then there distils over the ternary 
benzene-alcohol-water mixture, leaving pure alcohol 
in the still It is safer to add a slight excess of benzene, 
and in this uise, after all the ternary mixture has come 
over, the remainder of the benrene distils as the binary 
benzene-alcohol mixture, leaving again the pure 
alcohol. 

It IS impossible to touch upon all the points of interest 
m this book Its chief value lies in the fact that many 
examples are given of the various processes, mostly 
from Prof Young’s own work. Moreover, a consider¬ 
able amount of hitherto unpublished matter Is Incor¬ 
porated Our thanks are due to the author for so 
useful a w^ork. £ C. C. B. 


A FRENCH MANUAL OF FORESTRY, 
Traitd de Sylviculture, Exploitation et Afninagmeni 
des Bois. By Prof, P. Mouillefert. Pp. 49^ 
(Paris; Fdlix Alcan, i904>) Price 6 francs. 

HIS is,the second volume of a mamigl of lorestaj 
the first of which was noticed in NsTuas of Mdlidl 
26, 1903. Hie present yolume treats of the'.uH{h«^|^ 
and management cf woodlands, 361 pages 
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voted to thfi former subject, loj pag;es to the latter, and 
14 pagos to the table of contents, but there is no index. 
There are 106 plates rcprescntlnfr the rates of incre¬ 
ment in trees and woods, mature woods of different 
species, modes of pruning, destructive inserts, methods ' 
of felling and transport 

The arrangement of the matter differs from that | 
usual in other manuals of Forestry, the account of the | 
increment in trees and ^oods, which occupies the first 
38 pages, being properly .1 part of forest mensuration, 
should come under forest management instead of under 
utilisation, and nmrh of the latter subject as treated 
by Mouillefert is really sjivirulture, and belongs, 
therefore, properly to vol. 1. It is a pity that the 
French use the term s\lvlrulture for the whole art of 
forestry instead of restricting the term, as Ave do, to 
the formation and tending of woods The AAord 
foresteric," which i!> sometimes used by French 
foresters, if employed in I he same sense as forestry " 
with us, w'ould save much (onfusion of terms The 
French also have no treatise on forest protect ion, 
which with us, as well as with the Germans under the 
title Forstschutr,” is .1 recognised branch of forcsir), 
and hence 111 Mouillefert's IxHik some account of 
damage by insects is given under the heading “ ex¬ 
ploitation,” or forest utilisation. 

Under the latter heading a full account is given of I 
the methods of formation and tending of woods of the 
various s|>ecies of trees, also of the utilisation of beech 
nuts For oil, oF cork from Qucfcus of \a hich .1 

very complete .mount is given, of the cultivation of 
osiers, and of the production of truffles, to which 43 
pages are devoted It is therefore strange that scarcely 
anything is said about the production of resin and 
turpentine from the maritime pine, of which there are 
about a million acres in Gascony 
The production of poplar wood is largely followed 
by small landowners in France, and the wood of the 
grey poplar is preferred to .ill others, being said to be 
one quarter more valuable than that of the black or 
white poplars. Omitting the vatuc of the land and 
considering only the cost of formation of a grove of 
poplar trees, Mouillefert states that they pay more 
than J2 per cent, on the capital expended, or that 80 
trees per acre cost 3I. 105 to plant, and yield iisf. at 
the end of thirty years, the hay grown under the trees 
paying for the cost of maintenance, including rates 
The part of the book dealing with utilisation termin¬ 
ates with a short chapter on modes of felling and 
transport. 

The last part of the book, on forest management, or I 
the construction of forest working-plans, is short but 
oBectlve, and includes nine cases of conversion from . 
hfla lystem to another, and a chapter on usufruct in 

Vested 

/ TbH bcKik, as well as vol. i. of the senes, contains 
BDOte valuable information about French forests which 
'fa hot Included In the more pcpfessional treatises on 
and we are p^mlsed two further J 
on' the valuation of woodlands and od acti- 
Jwu^iiihlOthCk^ BO that the whole work when, com-1 
valuable for reference. 

■ W. R. Fwitfu. 


OUR BOOK SHELF, 

I^he .School Aftthmelic bang a .School Course 
adapted from ” The Tutorial Arithmetic ” By 
W P. Workman, M.A , B Sc, Pp. viii + 495. 
(London VV B Clivc, University Tutorial Press, 
*903 ) Friev 35 fid 

This ubcful volume is iin excellent specimen of the 
w'ork published b> the University Tutorial Press. 
The treatment of thf elementary rules calls for no 
special remark Ihc pl.'in of explaining the nature of 
fractions and proving the rules applicable to them by 
exhibiting in parallel columns a particular arithmetical 
example and its generalised algebraic form is to be 
commended, in.isniuch as by this means the student is 
impressed with the generality of tho process and 
reasoning The diagrammatic representation (p 116) 
of the processes of niulliplication and division of frac- 
hons .ippe.ils slrongly to the understanding, and the 
Leaching value of ihe book is much inireused by the 
plan adopted b> ihc .luLhor of c,iutiuning the pupil 
rigciinst various errors into uhieh he may be expected 
lo fall Conlfiiclcd procesM's in the division and 
inultiplicatioii of dicinials are adequately explained and 
illustrated The interest of the schoolboy is secured 
111 the chapter on averages by examples dealing Wi|h 
the cricket perforiiumres of the Ic.adiiig batsmen and 
bowlers of Kngland, .ind with the various athletic ” re¬ 
cords ” of the public schools 

Lverv br.mrh of the subject is illustrated by a vast 
rollectioii of ev.imples The treatment of compound 
mliTe>t proceeds without the use of log.irUhms, but to 
Us It appears that .m early introduction of the elements 
of loganlhins into a school course is desirable, and 
that It would presenl no difflcully to an ordinary pupil 
The use of a “log book” would gre.itly simplify 
calculations in questions relating to compounif interest. 

Free-hand Lettertug, bang a Treatise on Plain Letter^ 
tng from the Practical Standpoint for Use in 
Engineering Schools and Colleges By Victor T. 
Wilson, ME Pp x + 95, 23 full-page plates 
(New York • John Wiky and Sons, London : Chap¬ 
man and Hall, 1903,) Price 1 dollar 
This book is not a mere collection of copies which the 
student is to reproduce slavishly The author states 
the object of the volume to be "to cultivate the con¬ 
ception that all lellering is design, that any mathe¬ 
matical or mechanical attempt at treatment is entirely 
impracticable in ordinary w'ork." The information 
supplied and instructions given should enable the 
student to arrive at the end in view 

Junior Country Reader, HI Talks on Country Life. 
By H B. M Buch.itian and R. R. C. Gregory. Pp. 
vni+198. (l..onclon. Macmillan and Co., Lta, 
1903.) Price 15 . 4d. 

Tiikse simply expressed reading lessons should prove 
of great interest to young children in country schools 
After reading what ix here told him about the horse, 
cow, pig, and sheep, a boy should be able to give in¬ 
telligent assistance m the care of these animals. The 
sections on rats and the weasel family, on feyrtfs, on 
animals met with In the woods, and on blnf^liAould 
a long way lo develop u real appreciation oflopntry 
life The illustrations are numerous and good. 

Green Mansions a Romance of the Tropical Forssf 
By W. H. Hudson. 315. (London: Duck¬ 

worth and Co , 1904.) Price 65. 

This story enables the author to show his familUirity 
with the vegetation, animal life, and climatic con¬ 
ditions of tropical South America. Incldente are sub¬ 
ordinated throughout to descriptive writing, tvhich> 

: ttow^verr will interest many readers as nii^ as the 
thread of romance running through the book. 
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LETTERS iO THE EDIIOR. 

iThe Editor doer not hold hinttelf mponsihle for epiniom 
expTMtd by his eorretpomUnts. Rnther can he undertake 
to return, or to correspond with the writers of, rejected 
nianuseripis intended for thu or any other part of Nature. 
ho notice is taken of anonymous communtcaitons ] 

The Blondlot n-Reye. 

Since the date of my last letter on this subject, published 
In your columns on January ai, 1 have m^e further 
numerous endeavours to confirm M. Blondlot's experiments. 

It Is by no means dilliculc to obtain some of the effects 
that M. Blondlot describes, but, so far as my observations 
these effects, when obtained, are in every case due 
almply to heat. 

As mentioned by a previous correspondent, the luminosity 
of calcium sulphide is considerably affected by minute 
differences in temperature For instance, a coin taken 
from one's pocket and held at the back of a calcium 
sulphide screen will, in a few seconds, show through the 
screen as a disc of increased luminosity, the effect being 
due to the warmth of the com, or again, when two small 
calcium sulphide screens are placed upon two pieces of 
slmilas' metal differing in temp^aturo by only about 2** F , 
It Is easy to diaixiver which of the two pieces of metal is 
the warmer by the superior luminosity of the screen placed 
upon it 

^ This, I think, is the explanation of the experiment de¬ 
scribe In the advertisement columns of your issue of 
February iB, where it Is stated that " if one of these screens 
be laid on the floor when it is very feebly ffuorcscing it 
will be Invisible, but its light will increase when it is placed 
on the top of the foot and the muscles put into action." 

1 have repeated this experiment with home-made screens 
with entire success, my method being to use two screens 
each about |6 mm by a mm In size, of normally equal 
luminosity. When one is placed on the foot it brightens 
up oonsiflerably as compared with the ocher This experi¬ 
ment Is at first sight most convincing, but unfortunately 
foe the M-ray theory I find no necessity for the presence 
of the foot at all A boot newly taken off and still retain¬ 
ing some warmth, pr any other warm object, acts equally 
wdl, while If one screen be placed on the foot and the other 
upon a can of water heated to the same temperature as the 
foot, no ISifference between the luminosity of the two screens 
can be detected Again, the foot experiment does not 
succeed If a good thickness of paper or cardboard is placed 
between the foot and the screen so as to prevent the trans¬ 
ference of warmth to the latter. 

Prior to the data of mv last letter, I had tried a similar 
experiment to that described by Mr. J. B Burke in your 
Issue of February i8. In my case a large calcium sulphide 
screen was expo^ to a high power Nernst lamp, one half be¬ 
ing shaded with lead and the other with several thicknesaes 
of black paper, so that only half was exposed to the ti-rays 
Visually no difference could be detected In the brightness 
of the two halves of the screen, but on exposing a ^atlno 
bromlds photc^aphic Aim in contact with the screen for 
some three minutes it was found on development that the 
portion of the photographic Aim that was in contact with 
the half of the screen that was shaded by the paper only 
waa considerably more fogged than the other half. Here 
anlfi, however, the result was clearly due to heat, the 
blMk paper being perceptibly warm to the touch, as when, 
In place of paper, a thin aluminium sheet was employed 
Slid Che eipmment repeated, no difference at all could be 
nete|| between the two halves of the developed photographic 
Aim. 

Since making this experiment I have, when using two 
very email eeparate screens, one shaded only by very thin 
aluminium and the other by thick lead, succeeded in observ¬ 
ing some night exeese in brightness In the former over 
the latter, but this has bejsn discernible onlv when the 
aluminium had become appreciably wanned by the heat 
radiated from the lamp, eo that the difference in tempera* 
ture would, In the light of my other experiments, sntlrely 
actount for the effecL 

Tt ia» Indeed, verv difficult altogethee to eUmlnate the 
bedt opmlng eltlur frooi a Nernst (emp or an Auer burner 
^esmpt by utlpig .matertals such ai, for Instance, water, 
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which, Bccording to M. Blondlot, Is opoqUe to the wraye. 
This in Itself is instructive, as is also t^ point noted by 
M Blondlot that the brightening of the screen under the 
influence of the n-rays is not Instantaneous but Is gradual, 
as also are most thermic effects. 

During the past fortnight there have been pubUahod 
details oT some new InvestigationB made by M. Gutton and 
communicated by Prof. Poincard to the French Academy of 
Sciences, according to which the luminosity of calclinn 
sulphide screens is increased their being placed in a 
non-uniform magnetic Aeld. It is stated by M. Gutton that 
only a weak Aeld is necessary, and that the effect is very 
sensitive 

Having spent considerable time in endeavouring to con- 
Arm this observation without the slightest success, It would 
interest me to know whether anyone else has tried It and 
with what result 

As everyone who has experimented on similar lines U 
aware, investigations of these descriptions are full of pitfalls, 
and It Is very easy to see what one expects For instance, 
if two or more faintly but equally luniinous calcium 
sulphide screens of small dimensions, placed two or three 
inches apart, are observed, one will occasionally appear to 
beLome dim, and it is quite easy with a little prartlce, while 
looking directly at the screens, to make any one of them 
actually disappear at will, this being due to certain portions 
of the retina being much less sensitive to these weak radi¬ 
ations than other portions. However, one can scarcely 
suppose that a man of science of M. Bl^dlot’s antecedents 
and experiences can have deceived himself or have been 
deceived by others in regard to the numerous positive 
results that he has obtained, and those who have unsuccess¬ 
fully tried the experiments can only imagine that, assuming 
that the phenomena observed are really objective, they are 
only visible to certain individuals, Whether the persons 
who can or those who cannot see these effects have abnormal 
sight further investigations alone can show 

66 Victoria Street, I,A>ndun, S W , February 23, 

A. A Cakii-bejll Swinton 

Chalh-atufT Qae 

In his notice of my " Papers on Education," In taking 
exception to my nomenclature, Prof Smltbells has touched 
on a question of much importance to teachers. " Chalk 
gas seems unnecessary," he says, "even as a lempotarv 
name for carbon dioxide. Why not ' Fixed air,' whkn 
is both descriptive and hlstork-aJ?" A young student 
(about eighteen years old) who went through my course 
two or three years ago, who has read the article, writes 
to me unsolicited a letter on the subject, from which I may 
be allowed to quote the following passage:—" One roniark 
struck me. The reviewer wants to know the odvanton Of 
calling CO| chalk-stuff-gas and suggests that the dasiic 
old * Fixed air' would be better. He does not seem to 
appreciate that by calling the gaa 'Fixed air ’ you must pro- 
Buppoee that It Is Axed and hence all that the word ' Fixed ' 
entails of a knowledge of the gas, whereas, your name li 
eminently descriptive and entalTs no knowledge of the gaa 
at all but simply deso-ibes the source from whItA it wae 
Arst obtained.'' 

1 could not state my caae more happily. 1 regard thd 
use of names which are obviously appropriate at the time 
when the work Is done, whlclp do not involve ^vlng the 
cose away, as of extreme importance. In these days ve 
are somewhat q»oUt by the use of names which are stgnl* 
Acant of compoatloD if not of Btnictura i we are too pvmfe 
to introduce them without consideration when tee^hig 
beginners; It Is often desirable to give names toitipOrei^., 
It must not be forgotten that the Germans, even at Uie 
present day, openly speak of odd-stuff and woterwtuff j ijpe 
do likewise In using the names oxygen and 
although our devotkNi to clasdes leads us perha^ to db- 
guise the focL In teaching beginners I advfjudty epkihfc wf 
the gas from chalk (or llmestoneji sfujgf, because chalft bad 
a dmnits geeloglcal oonneutkui: nfe deal onty, telth gta 
■ilMtance ithTeli It chiefly ooaslsls. 

Hduav fi. Aanataomu^ 

In anudlng to the subject ef In the atoke 
Amwtoimg'a bosk, my cfakf object was to deMtotoMiM 
excMve Woloiree of jbbjecttons w^b 
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IfMrid In reference to his tonninology. I agree with Prof 
Atnuirong that there le oome advantage to be gained during 
early atagea of Instructmi by using names that do not pre¬ 
judge the chemistry the problem that is being inveati- 
galed. But I think history usually supplies a good pro¬ 
visional naitie, such as Inflammable air, calx c»f lead, spirit 
of nitre, and persoitally I should keep to the historkal name 
whore possible 

To call carbon dioxide chalk-stuff gas asserts that it 
cornea from chalk, or that, in other words, it ta a kind of 
air fixed somehow in chalk, 1 confess 1 cannot see that any 
greater presupposition Is involved in calling it fixed air 
than In calling it chalk-stuff gas Historically it was colled 
Axed air, and 1 value the name bi^cause Bloch’s clear per¬ 
ception and proof that a gas could be fixtKl in a solid and 
be a weighablo material part of it was the means of in¬ 
spiring Lavoisier with the right view of the part played 
by air in the calcination of metals, and so led to results of 
revolutionary importance AHriiun Smithrlls 


Variation id Oat Hybrids. 

Amrrican and English observers have shown that the 
principles enunciated by Mendel are applicable to hybrid 
wheats From observations cairled out at St Andrews, I 
have been able to demonstrate that the same principles are 
applicable to hybrid oats 

in 1901 I croswxl a few white varieties of oats one with 
the other, and also black varieties with white ones The 
progeny was in all cases characterised by very great vigour 
and proliHcness 'Ihe hybrid iharacler's were most easily 
distinguishable in the crosses between black and white 
varieties, the unilateral ear and dark grain of the one parent, 
rind the pyramidal ear and Ifght-colouned grain of the other, 
being ao blended in the respective hybrids as to result in a 
somewhat one-sided car and rich brown grain. It should be 
mentioned that by the colour of the grain is meant that of 
the closely adherent flowering-glumc. 

The grains of the four hybrids given beiow, alter being 
classed according to their position 111 the spikelets, were 
sown singly in rows of one hundred each At harvesting 
the ears of each plant were tied together, and the product 
of each row made into a separate bundle. 

l..ong continued wet weather had damaged the plants so 
serkniuy as to render the working out of certain points 
inpossible, e.g. the variation in the ears From what has 
been noted In the available examples studied, the form of 
the ear will no doubt be found to be a constant character 
in (he Mendelion sense Sufficient material has been 
se^od to show the dissociation of the colour of the grain 
tlie numbers of plants bearing respectively black, brown, 
white or yellow grain in the several bundles varied con¬ 
siderably^ The totals only are given in thn* oubjolned 
tables, the brown being dressed rwlch Che black grain, and 
^the yellow with the wMte. Th« d^^incthm- hAweeii the 
tW9 Olaaaes ihi^a tabulated ^as la all cases so marked os 
Co'dffbr ho dlfflenlty in sortlpg out, and they are therefore 
as hlack and While. 

C^ldS/Sndse '9 X Blach Tartarian J [two plants). 

-Nw of No. ofplailU No. with No. wlib Rslio of 
•Mn Mvsd ol hlacit white black and 

1 SDWB Jiaiveuliir StbIm palni whitt 

■i looo .. .. 433 . 134 3 aa I I 

906 566 . , 41 s 151 ■ a- 7 S>> 


^ I Rich T«rtarteii m While CmuMtn (mc ^cmI). 

53s ... -379 193 ... a‘ 4 lii, 

r '.flack Tartarfan x Abaridaticc (ons plofif). 

'V*«* '..1 874 *89 ■- «S ■■ 3'ai:i 

. r * - , 

TortKrIui m* ic tljuc diMBt is rupeet of 
h ifiuOau, ta bo. ddmifaut, whotlur Mnlag 
6 r. Ma 4 >»wt. It 4 a ImpoMifalt to way 

^ weatltar affaend aaa typtf iniri 
iril tlia pimta liad aundcid, tha pnpMb 
# «n|t6'fdriiM ahown in tha^above tmbiM' 
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might have been somewhat altered, but for several reasons 
It may safely be assumed that, at most, the alteration would 
rot have materially affected the corKluslon so clearly 
pointed to, namely, that the dominant and recessive 
characters in hybrid oats, as in many Other self-fertilised 
plants, assert themselves in the second generation In a 
ratio closely* approximating 3 1 John H ' WitooN, 

Agricultural Department, St. Andrews University. 


ViBitori from the High North In Central Italy. 

That vexala guaestio the migration of birds presents 
strange anomalies which confound the best informed 
theories on the subject Last winter we had a sarprise in 
the appearance in central Italy of the great white-billed 
Ihvpr^ Colymbus adamst, G. K Gray, two of which were 
captured, a big 9 Lake Chiusi or Montepulciano 

on December a, 190a, and a large-billed on the 19th 
of Che same month on Lake Trasimeno Both were adults 
in autumn plumage, and are now in the central collection 
of Italian vertebrate in this museum It is the first time 
chat this subrpolar and eastern species has been noted In 
Italy 

This winter we have had a considerable invasion of that 
beautiful northern bird, the waxwing [Ampelis garrulus, 
L) During December and January last they appeared in 
hundreds in our northern provinces, and from Vicenza, 
Pudtiva, and Verona spread in flocks westward and south¬ 
ward I received the A rat specimens on December 18, 19031 
from Vicenza,^ and the last from Barberlno dl Mu^io 
(Florence) and from Fano (Marchs) on January 1 ahO i5> 
1 also heard from Nice that more than aoo specimens, said 
to have come from Corsica, had been sold In the market. 

HR^RY li. Gioliou 

R. Zool Museum, Florence, February 23 


THE NEW BUILDINGS 4T CAMBRIDGE 

T he King, accompanied by the Queen and Prin¬ 
cess Victoria, visited Cambridge last Tuesday 
tn opc'n the new Law School and Science Laboratories 
which have recently been completed on the site the 
university acquired from Downing College a few years 
ago 

On reaching Cambridge, the royal party proceeded 
to the Senate House, where, in the absence of the 
Chatloellor, the Duke of Devonshire, who was pre¬ 
vented from attending by illness, the Vice-Chancellor. 
Dr. Ohase, president of Queens* College, present^ 
an atjdress, which was graciously replied to by his 
, Majesty In the course of his reply, the King re¬ 
marked that he earnestly desired the well-being of the 
university and *'thp extension and development of all 
branches of study and research which are essential to 
the maintenance and the greatness and the welfare of 
my Empire." There must, he added, be ** new endow¬ 
ments for education if my realm is to be kept up td 
its proper standard of efficiency. ” The Vice-Chanculor 
then gave g short description of the buildings, and an 
account of the Cambridge Association, whose bene¬ 
factions had enabled the university to build them. He 
also dwelt upon the pressing need for buildings for the 
department of agriculture^ and for proper provision ^ 
housing the ethnological and archmological collectibns 
of tte university. 

When the ceremony was over the King and Queen 
entertained at lunch by the university in the large 
l^ery at the Fltzw414am Museum. The royal lunch 
piurty ^was strictlv limited In number, and the 
university entertained a number of dlsting^shed 
' guests In the halls of Gonville and Caius and otKing’s 
C^lege. 
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After the lunch the royal party inspected the new patholoeicnl laboratories, lig'hted from above; also 
buildings, which cmiiprise the Medical School, the rooms for the demonstrators and lecturers, one of 
Sedgwick Memorial Museum, the new Botany which is specially adapted for hygienci under the 

_ _ supervision of Dr. G, H. F. NuttaU. 

Jn all the rooms the gas-pipes. 
watcr-pi|ies, and electric wires are 
earned in coven^d chases, and can 
be reached at a moment's notice. 
The walls and the ceiling are of ada¬ 
mant cement, and nil grooves and 
corners are rounded. There are no 
angles, mouldings, or projections to 
catch the dust It is proposed to 
- upply the clectrici ty used in the 
building by medns of two Diesel 
oil-engines, and the new Medical 
Schools will be perhaps more self- 
L'onUmed than any other institution 
of the sort in Cambridge 

Owing to lark of funds the s>ndi- 
(fiLc entrusted with the erection of 
the medical schools hnai only been 
able to carry out two-lhirds of the 
compute plan In lime it is hoped 
ihat the building be connected 
with ihi ^ eastern corner of the 
Physiological Labor-Uory, and that 
more rooins, which are eiu-nestly 
needed, will be provided for the de- 
parnninls of physiologirnl chemistry 
rind pathology, and that a spate will 
be set apart for a proper develop¬ 
ment aid teaching of hygiene. 

Fir. j —Botanical Laboratory, Klunentary Clam-room The Botanical School formS ih*' 

southern side of the court, which 

S(.hool, and ihe Squire Ixiw Iahr.ii\ and l^aw ilu* university is rapidly enclosing, on the site it 
hecUire Rooms bought from Downing College seven years ago Ek- 

C)r Ihese the building for medicinr lies on the norih ternalh Ihe building is simple and without ornamen- 

side of Downing Street and rosers the site of the old l.ition, but its proportions are good and architecturally 


ViiHlomical School so w i II kiuiv\ n 
III the pupils of the late Sir (icorge 
Humphry The plans for lhi*i 
building were designed hv Mr E S 
Prior, of Gonville and (".ims Col¬ 
lege, who has shown considerable 
iiigenuity m satisfy mg the require¬ 
ments of the several pre^lessors on .1 
verv awkwardly shaped site The 
basement, whuh is partly beneath 
the level of the ground, is given 
over to store-rooms w'Qrkshops, 
•combustion and photographic rooms, 
and engines and a ventilating in¬ 
stallation on the Plenum system. 
On the ground floor are small labo¬ 
ratories conncctcKl with the medical 
and surgical departments and the 
chemical laboratories of Dr, Brad¬ 
bury, the profe.ssor of pharmaco¬ 
logy Here also is a large lecture 
room capable of seating tw'o hundred 
students, and the piithologicnl 
museum. On the first floor is the 
spacious Humphrey Museum, the 
walls of which are fined with glazed 
tiles, and the library, which is fitted 
with movable book-cases which can 
readily be pulled out into the room 
Near by is the private room of the 
professor of pathology, Dr. Sims 
Woodhead. On this floor also are 
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rooms for Dr Clifford Allbutt, the rcgius professor the effect produced is pleaelnr. The architect if , 
of medicine, and for Dr Howard Mafsh, the professor \V, C Mai:$hall, of M^srs, Marshall ax^ Vld— 

of surgery, and a class-room copable of bolding fifty The building is entered by two doors, frptn_ 

or sixty students On the top floor arc the spacious of which acceJts is gained to the largf- 

NO. 1792, VOL. 69] 
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room designed to accommodate some two hundred 
fftudenU' west of the lecture room is the herbarium, 
con tain inf; a very extensive collection of dried plants 
which have been accumulated since the chair of botany 
was founded in i?04, and a special library of sys- 
tiematJC monographs Corresponding with this, but 
on the eastern end, is a museum in whiih is exhibited 
a really remarkable colleciion of plants in spirit, 
besides many specimens of economic interest 

On the Rrst door of the building is a library, which 
contains more than four thousand volumes and in 
which nearly forty current scientiHc botanical period¬ 
icals can be seen. Above the herbarium is the 
morphological laboralory and the cheinical laborntorA 
with a photographic dark room 

The professor's remms and rooms for sterilisers and 
incubators are over the museum, and other rooms on 
this floor arc occupied by the lecturers in botany, Mr 
Sf^ward and Mr UIntkman. 

On the second floor the western half of the spate 
IS occupied by a large laboratory capable of seating 
one hundred and fift) students There are also rooms 
provided for the demonstrators and small lecture rooms 
for advanced students, Ihe eastern end of this floor 
IS ocLUpied by .1 laboriitor_\ for pl.iiit physiology, con¬ 
nected with which is the dark room and the green¬ 
house Mr Francis D.irwm, university reader in 
botany, has his rooms near bv 

I'he large flat roof is well adapled for rertam kinds 
of experimental work, and there .ire three green¬ 
houses 50 arranged as to provide for the plants therein 
diiTerciit external ei'iidltions throughout the year 

The great care exercised b> Prof Marshall W.ird 
and the architect has rtbiilted in the cunipletuui of 
what is probably the most complete botanical leaching 
institute in the Kmpire 

It IS gratifying to know lhal the King's visit to 
(Cambridge is being marked by the foundation of a 
scholarship of looL a year for encouragement of 
research in botan> The generous bcnefatlcir, \tho is 
already well known to Cambridge ns the founder of a 


In the year 1727 Dr, John Woodward bequeathed 
by his will to the University of Cambridge his collec-^ 
lion of English fossils with the two cabinets con- 
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Fif< 4 -Humphrey Memorut Muieutn 

laining ihim find their catalogues. From this small 
beginning the geological lullections of the university 
have grown 

The magniHcenl pile of buildings which has recently 
b ‘on erected is partly a memorial 
to Adam Sedgwuk. one of Cam-- 
bridge's greatest professors, who 
diixl at the beginning of ]H7^ at 
the advanu*d age of eighty-eight. 
In the spring of that year a meeting 
was held at the Senate House ai 
w Inch It was decided to collect 
money to build a new geological 
museum in his memory. So large 
a sum was colleLted, and so long 
it Lime elapsed before the museum 
ivas begun that the trustees, a year 
or ^vn ago, were able to hand over 
a sum of money which amounted, 
with the interest received during the 
interval, to more than 26.000/. 'The 
remainder of the cost of the building 
has been defrayed by the univerHity. 

The .Sedgwick Memorial Museum 
wa^designed by Mr T G Jackson, 
K A Its ground plan is of " L ” 
shape, one side running along 
Downing Street, where it adjoins 
the new Law Library- Ihe mher 
side, at a somewhat obtuse 
forming the western boundary of 
Downing Place 

On the ground floor are numerous 
workshops, a very fine lecture room, 
and a museum of economic ^geology. 
On the first floor the Sedgwick 
Museum c^cuplee almost the entire extent of the 
one corner of which is partitioned off, andl 



4i6 


NATURE 


[Makcii 3, 1904' 


here Woodward's ancient cabinets arc piously pre¬ 
served. Adjacent to them are the rooms of the Wood- 
wardlan professor, Prof. Hughes, and a board room. 

On the second floor are numerous students' class 
rooms and private rooms for the various demon¬ 
strators and teachers. On this floor also is a library 
the beautiful fittings of which were provided from a 
gift of money presented to the university by the late 
Master of Trinity Hall 

Between the two arcades, which lead from one wing 
of the Museum to the other, stands the bronze statue 
of Adam Sedgwick which was unveiled by the King 
on Tuesday. This statue was one of the last works 
of Mr. Onslow Ford, and represents the professor with 
a geological hammer in one hand and a specimen in 
the other Considering that this statue was made 
more than tliirty ^eors after the death of him whom 
It commemorates it is wonderfully successful 

The Law School forms the central block on the 
north side of the new courtyard It is, in fact, the 
centre of Mr. T. G Jackson's facade. The univer¬ 
sity has been able to'erect this noble building by the 
generous bequest of Mibs Rebecca Flower Squire, 
who has also endowed certain scholarships to be held 
by law students in the university. To the 15,000! 
which the trustees allotted for the purposes of the 
Law Library the university has be^ able to add 
auffident to complete the Law School by the addition 
of professors' rooms, lecture rooms, and examination 
rooms. The main library is a lofty room 85 feet 
by 30 feet in area, lighted by spacious windows on 
Che north and south, and with book-cases projecting 
towards the centre of the room between each window 
Above these are ample space for storing duplicates 
and books which are seldom used Each end of the 
room is provided with a handsome gallery. 

^ For some time, owing to the want^ of the university 
library, the professor of civil Taw has been driven out 
of the old Law School and has been a wanderer 
through the literary lecture rooms Miss Squire's 
beoucst has enabled the university to find him a home, 
and for the first time in the history of the Cambridge 
Law School, more than five or six hundred years, the 
students of law will assemble in a handsome and 
roomy building especially adapted for their very ne^s 
and in close conti^ity to the ample library 

The illustrations which accompany this article are 
taken from photographs made by Mr Palmer Clarke, 
of Cambridge. 

EDVCATlOli AJVD PROGRESS /AT /APAAT. 

TN his address at Southport last September, the 
^ president of the British Association, taking as his 
subject "The Influence of Brain-power on History," 
traced convincingly and conclusively the intimate re¬ 
lation that exists between the provision made by a 
nation for the higher education of its people and the 
position taken by that nation in the ceaseless competi¬ 
tion between the great countries of the world Aftftr 
a searching comparison between the facilities for uni¬ 
versity education in this country on one hand and 
in the United States and in Germany on the other, 
Sir Norman Lockyer said:—" But even more 
wonderful than these examples is the intellectual 
effort ’ made by Japan, not after a war, but to prepare 
for one. The question is, Shall we wait for a ^saater 
'and then imitate Prussia and Prance; or shall tve 
follow Japan and thoroughly prepare by * Intetlectua] 
offort’ lor the industrial struggle which lies before 
ub? It would indeed be difficult to find a more 
atriUfl^ example of the profound and comparatlvdy 
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immediate effect on national prospects which aft 
earnest and thorough attempt to establish a complete 
system of education can effect. The events of the past 
few weeks serve to bring into high relief what was 
before clear enough to students of educational progress, 
that Japan has succeeded in a little more than thlr^ 
years in bringing about a revolution without blood- 
Eihcd, in changing an eastern people—among whom 
originality was considered a form of disloyalty—into 
a powerful nation equipped with western education 
and possessed of all the resources of modern civilisa¬ 
tion 

In the following attempt to trace the leading events 
of these thirty years of Japanese progress in educa¬ 
tion, reference has been made to numerous authorities, 
but most of the facts included are from a statement 
of the development and present position of State 
education in Japan prepared by Mr. Robert E Lewis, 
of Shanghai, and published in the reports of the United 
Stales Commissioner of Education 

The beginning of modern Japanese history dates 
from 1868 For three and a half centuries before this 
date, to quote Mr. Lewis, " Confucius was the head¬ 
master of Japan, with Buddhist priests ns his under¬ 
studies." But with the coming of the Tiew learning 
and with the arrival of English-speaking people from 
America in 1853 and from England—^in the persons of 
Lord Elgin and his suite—in 1858, in which year the 
Bntish-Japanesc treaty was signed, a change com¬ 
menced which was destined, as subsequent cventis have 
shown, to be a rapid one 

A provisional board of education was established 
in Kioto in 1868, and three years later thp_ Mombu-sho, 
or department of education, was established with a 
Minister of State to preside over it The first 
educational code was issued in 1872, and In pro¬ 
mulgating It the Emperor said -^"AIl knowledge, 
from that necessary to prepare officers, farmers, 
mechanics, artisans, physicians, &c., for their respec¬ 
tive vocations, is acquired by learning It is intended 
tliat henceforth education shall be so diffused that there 
may not be a village with an ignorant family or a 
family with an ignorant member." In 1898, that is, 
m twenty-six years, out of 7,925,966 children of school 
age in the country, 4,062,418 were being educated in 
schools modelled on western plans Moreover, if only 
the boys are taken into> account, there were In that 
year 82.ij2 per cent, of the Japanese boys of school 
age receiving what may be described as education in 
the European sense, 

In 1872 what was known as " the world’s embassy," 
consisting of forty-nine representative Japanese, in¬ 
cluding Frince Iwakura and Marquis Ito, was at 
work, and much of its attention was devoted to 
observations of education in Europe and Amertca. 
The plan of sending Japanese students to foretn 
countries for the purpose of studying modefm thoomt 
and methods has bdn much employed by the edt^ 
tional authorities of Japan, though in recent years 
custom has been largely discontinued, as higU^ 
educated Japanese have oecome available tor univeTsily 
and Bimllar posts. For Instance, in 18^3 there w6re, 
250 students studying In foreign countnes at the 
pense of the Japanese GoverftmOnt, while In 
e\ 9 ven Japanese students were similarly o&luly 
abroad. The same tendshey to dlspente witfa.fc^reiM 
assistance at the flnt bpporttinlty (a noticea|^'JW 
when the persoftnd of the ytaA of the 
connection With the Jepaftete 4f 

tiort is exafnlned. Thot^ Ih 
promvilgation of the nnt education cd^ 

Japanese Government the nuiftber Of Ehrippeu 'fM 
American profeisor^ i^nd, Instructors was 
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Vef‘y lariffei by the total number of such foreign | 
teachers in State institutions had fallen to thirty^^ne, 
of whom ten were from Great Britain and eleven from 
the United States, If, however, in addition to State 
Institutions all other public and private educational 
establishments are included, it is found that the 
number of foreign instructors is much higher Thus 
la 1895, 167 men and 101 women from Europe ond 
America were engaged in teaching in Japan. 

A complete understanding of the success of Japan's 
provision of university and techniial education can 
only be arrived at by nrst considering the •>tep9 which 
have been taken in the direction of securing a satis¬ 
factory system of primary and secondary education. 
Japan seems to have learnt inniplctely what is now 
only beginning to be understood 111 this country, that 
for complete success a system of higher education 
must be firmly based upon an adequate and properly 
coordinated supply of inMlitiitions in which a sound 
preliminary education is given. This seems to have 
been the idea in the mind of President Ibuka, who, 
speaking in America, said that when Japan reached 
out after western ideas she copied her navy from 
Great Britain and her educational system from 
America It is therefore desirable to refer briefly to 
the conditions of elementary and secondary education 
in Japan. 

The elementary schools of Japan arc of t^o grades, 
ordinary and higher. It will be sufficient in this con¬ 
nection to refer to them as public elementary schools 
In 1898 there were 26,322 of these schools, with an 
annual cost for maintenance of 11715.4701 , to which 
sum the Japanese taxpayer contributed 1,150,4461. 
Nearly five iKousand of these elementary schools pro¬ 
vide special supplementary courses of a more advanced 
character, in which preliminary instruction is pro¬ 
vided for boys, in the branches of science underlying 
amncultural practice and rural economy, and those on 
«mldi the needs of industry depend, while for girls 
the special requirements of the household are taken 
into account, and instruction is given in such subjects 
as aewing and needlework It is interesting to notice 
that Q cfecree of the Japanese Government dating 
from August, 1900, made the education in all public 
elementa^ schools to all intents and purposes free. 

As indicating the attitude of the Japanese people 
towards education. It should be stated that their volun¬ 
tary contributions towards its support are on a 
generous scale, In 1896 voluntary gifts to the public 
s^ool fund amounted to almost 154,000!, in addition 
to Which during a single year the people contributed 
for educational purposes 3,677,000 acres of land, 
14,000 books, ana nearly 16,000 pieces of apparatus. 
As Mr. Lewis has remarked, “ it may be said roughly 
that tn support of popular education in Japan the gifts 
of the people in money are more than one-fifth the 
amount reaused from fees, and that the latter are about 
oh&itiiltd as much as the amount of the local taxes for 
education." Before leaving the subject of elementary 
odufiiafon, it is slgniflcadt to remark that in 1896, while 
the ‘percentage of the population of Great Britain 
'iQgtruction in elementary schools was fifteen, 
lopaiL with Its shoit experience tn educational 
tl%d managed to bring the percentage up to 

between (he public elementaiy school 
' '.An'^iidlunnlty, two duifea^f achoeb are to ba 
' the otfmniBn, middle adioola and iha 

mooH*, Aa in aome European countcia, Ufeae 
IrSdMi', mno idot« ptlmctWe to th«' Japdlicie 
I p wffit pO itamdonce nt tham eadmpta from.n. 
nt of fnMHory aeteka. Thua a oommollil 
, aMnpti from tVn or, three-fears 
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of military service, and attendance throughout a high 
school course excuses the student from cqnacriptioa 
until twenty-eight years of age, when a single year 
as a volunteer with the colours exempts from further 
military service. The educational authorities oi Japan 
have, too, learnt the importance of carefully coordin¬ 
ating one grade of school with those immediately 
below and above it To give an instance, a pupil* who 
has successfully completed the course of a common 
middle school can claim admittance to a high school 
without examination, and one who has obtained a 
certificate showing that he has attended the comple^ 
course of a high school may at once enter the uni¬ 
versity without a matriculation examination, and he 
IS, moreover, considered to be fully qualified for any 
public post 

In 1898 there were in Japan 169 common middle- 
schools, and in 1S96 six high schools. In the formtf 
there were 2061 teachers and 49,684 students, and In 
the latter 290 teachers, of whom only twelve were 
foreigners, and 4231 students Of the total number 
of students who completed the courses of the common 
middle schools, three-fifths entered high schools, one- 
eleventh entered the army, and one twenty-eighth be¬ 
came teachers. Of the high school students,^ 55 were 
in law courses, 127 in engineering, 1469 in medi¬ 
cine, and 2580 in general courses leading to the univer¬ 
sity 

It appears, says Mr. Lewis, that the subject most 
insisted on in the common middle schools is the 
English language; that the Japanese language and 
Chinese literature, studied as related themes, are 
second; gymnastics receives more aUention than 
mathematics or history, and far more than ethics. 
The explanation of the anomaly is in the fact that by 
the training of the body Japan hojies to repair the 
physical detects of the people The same author!^ 
states that the courses of study are not uniform in 
the Government high schools; in five of them the 
greatest emphasis is laid on the general preparatory 
courses for the university, One of them has depart¬ 
ments of law and engineering, and its advanced 
courses constitute the beginning of Kioto University 

Though the foundation for technical education la 
I laid in the elementary, middle and high schoola of 
Japan, wc may fairly say that the hi^er education 
of the country is given In its universities and technical 
institutions. It will be convenient to deal witii the 
universities first 

There are two universities, one in Tokyo and the 
other in Kioto. The fomer is the more Important,, 
and it will suffice to inefleate the nature of its wotic^ 
constitution, and cost, . The Imperial 'Tokyo Uni¬ 
versity was organised in 1877, remodelled in j886, and 
enlarged to include a college of agriculture in 1890. 
For me first ten years or so after its organisation me 
university foliowra fhc American plan, but since then 
It has l^n more inspired by German ideals. The 
university at present consists of a university hall^ 
devoted to the purposes of post-graduate study In¬ 
cluding original scientific research—collems for the 
study of law, science, engineering, mediclfke, agri¬ 
culture and literature, lihrai^, botanical garden, astro¬ 
nomical observatory, marine laboratory, and^ two 
hospitals 

In 1898 there were 205 professors and 2465 atudents 
In the univeroity. Though the distribution of these 
, j^fesSQTB is not available for 1898, the 161 profeasori 
'attached to the university In 1895 were divided among 
the six Colleges ns followslaw, aa; raediciiie, 30; 
etngmeering, 35; literature, ac; science, t 6 ; and agrL 
ctutiine, 31. The number of students has increased 
alilhidUy year by year, as the following taMe Shows 
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Number of Siudenti m the Impertal Tokyo University 


Collcga, &c. 

iBfls 

■Bgo 

■ Bgs 

iBefi 

1B97 

University Hall. 

0 

47 

105 

146 

■74 

Law 

a 17 

301 

47a 

55 " 

737 

Science 

43 

77 

103 

"OS 

105 

Engineering 

30 

id6 

agS 

345 

.385 

Medicinp 

736 

188 

178 

333 

397 

Llterarurp 

129 

88 

ai9 

248 

378 

Vgrkult.ire 

o 

4 «S 

349 

aiS 

aja 

lotal . . 

"MS 

139a 

i6ao 

1833 

2208 


In iSoX, 10 per cent of the total number of students 
were studying law, 9 per cent medicine, 31 per cent 
engineering, 7 per cent bCicnce, and 4 per cent agri¬ 
culture. 

Mr Lewis provides interesting particulars of the 
subsequent careers of the graduates from Tokyo Uni¬ 
versity for the yejr 1890 Of 308 graduates that year 
107 were given administrative or judicial positions by 
the Japanese Government. 48 were admitted to Uni¬ 
versity Hall there to engage in original research, 45 
obtained posts in banking houses and similar im¬ 
portant commercial undertakings. 44 rcniriined un¬ 
occupied, 42 became instructors in the universities and 
high schools, 15 remained in the colleges for po*«(- 
graduate work, and 7 took up various other callings. 

Ah regards the annual expenditure on Tokyo Uni¬ 
versity, the following table shows the amounts spent 
on the difTcrent constituent colleges in the year 1895 — 

fniperial lokyo University Exptndilure for the Year 1895. 


UnivernTly Hall 

£ 

1 1,000 

College of Liiw 

9.SW 

College of Si lent e 

14,000 

College of Engineering 


College of Med limp 

52,000 

Collcg? of LireriiUire 

T 1,000 

College of Agrnuliurr 


Total 

128,000 


Now it must be remembered that the Government 
department of education is responsible for the main- 
conance of higher education m Japan, and it is at 
oni^ seen that in Japan the State found for the Tokyo 
University in 189^ apart from the University of Kioto, 
about iio.otnd. The present State contribution to the 
whole of our universities and colleges together amounts 
only to 155,6002 , and in favoured Germany the State 
endowment of the University of Berlin in 1891-2 
amounted to 168,7802 , so that with educational tradi¬ 
tions dating back only thirty-five years Japan well 
on the way to an equal State expenditure on higher 
education. 

The students of the Tokyo University are drawn, 
says Mr. Lewis, from all classes of society as In 
America ** There seems to be no special class of men 
who were predestinated for the univrr*iity. , . If the 
past thirty years might be taken as n basis, one may 
look forward to the time in Jopun when, as in Scot¬ 
land. the universities niny claim one from every 
thousand of the population, or when, as in Scotland, 
one man out of each five hundred will have a bona 
fide university degree " 

Besides the institutions of higher education which 
have now been described, there are in Japan, accord¬ 
ing to the Japanese Government report foi* 18^1 sixty 
technical schools of various kinds Tlilrty-seven of 
these arc devoted to instruction in agriculture, seven 
to branches of industry, and sixteen to comcherce. 
These sixty schools employ ^4 teachers, and are 
attended by 7600 students. Among the more Im¬ 
portant of these scKools the Tokyo Technical ^hool 
, tabs a high place, it gives instruction jn. etectrical 
snbchafilcs,' electrochemistry, dyeing, weaving, and 
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many other branches of technology. The primary 
object of the school is to train manoracturing experts, 
and the school has already gained a high n^utation 
for the amount of its original work for the improve¬ 
ment of manufacturing prcKesses Japan also has 
sixteen apprentice schools with 1875 students. 

Merely to slate the number of technical schools in 
the country is to fail to give a true idea of Japanese 
system of technical education, because in both the 
elementary and secondary schools some attention is 
devoted to instruction of a technical kind. Though 
many authorities in this country, in Germany, and in 
America would disapprove of this approach to earlv 
spiKTialisation, it seems probable that the great success 
of institulions like the Tokyo Technical School may 
be due to the fact that the_ early introduction of 
Japanese boys to technical studies makes it posHtblc to 
weed out those unlikely to benefit by the advanced 
courses of the technical schools, iind to concentrate 
attention on those who possess natural aptitudes for 
such work 

Such is a bric f outline of the change which has taktMi 
place in Japan since 1868, when its first provisional 
board of education was foimcd If w'lth all the dis- 
ndvrintagi's under which she laboured Japan has been 
able by persistent effort and by continuous saenfire 
in the way of Stale endowment and private munificence 
to effect an educational revolution, it requires little 
enough faith to believe that if as a nation we set to 
work to put our educnlionnl house in order -to endow 
adequately our present iinivLTsilics, to establish others 
where they are required, to level up our secondary 
education—there would be no need pessimistically to 
contemplate the future of the Empire, and to imngino- 
for it a possible third or fourth place in the world 
struggle for supremacy A 1 ' Simmonk 


THE EVOLVTiOh OF MATTER 45 REVEALED 
BY THE RADULACIIVE ELEMENTS. 

O S Tuesday, February 23, Mr F Soddy delivered 
the Wilde lecture before the Manchester Literary 
and Philosophical Society. The lecture, il_ may be ex¬ 
plained, is delivered annually, and la provided for out 
of an endowment by Dr Henry Wilde. F R S 
After referring to the three-fold character of the rays 
emitted by radium, Mr Soddy explained that the o-rays 
contained more than 99 per cent, of the whole energy 
given off, and were of paramount importance on other 
grounds, ns opening up a new field of research with 
which the ordinary methods of chemicnl analysis Irad 
no connection The mass of the particles composing 
the « rays was about equal to that of an atom of 
hydrogen; they earned a positive charge, and were 
dcviable, though to a very minute extent, in n powerful 
magnetic field Their velocity was about ao.ooo miles 
a second, and they were easily stopped, oven by a thin 
sheet of paper, or a few ecntimetres of air All three 
kinds were detected by their power of exciting flqores- 
cenre in certain subsChnees, and by their action on a 
photographic plate, but their distinctive property was 
that of Ionising the air and other gases through Whieh 
they pass. Had it not been that their ener^ eAsM 
are out of all proportion to the masses of the boifiet 
concerned, the radio-active property WQuld hgve 're¬ 
mained undetected. Thus uranium and Uibfiam titivd 
been known for several generations, yet it b no kmger 
ago than 1896 that Becquerel began the neMarx^ 
which fhave alnee proved so fruitful in the lumd9 
M. and Mdme. Curie, ProL Rutherford, Sir y/. 
and others. 1 

Aa regaids the nsdiiMedve detoenfi theinse]v^»^#B^ 
Are regarded as undergoing a aUxw spamppedp* 
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chttiiife into other elements. The parent form dis¬ 
integrates and throves off a portion of its substance, 
leaving a residue which undergoes a further change 
of a nice explosive character, and so on, uniil .i form 
of matter is reached in which no other change is 
possible. The explosion differs from that of a 
Dody like fulminate of mercury in that it does 
not gather strength with the mass of matter 
present, but is confined entirely to the individual 
atoms Ail the effects observable in connexion with 
radit^activity arc referable to the a partnlcs thus 
fluorescence is excited in lertnin bodies by impact, the 
loniiiation of a gas is brought about by the collision of 
these particles w;th the neutral mofeeules of the gas, 
whereby they are torn asunder into 10ns; the warmth 
of a mass of a radio-active substance is due to its 
being bombarded by its own a rays \s the process of 
disintegration continues, certain stages are reached in 
which the substances produced ore of the nature of 
chemical elements, though differing from the ordinary 
conception of an element in that their existence is 
merely temporary To these transition forms Prof 
Rutherford and Mr Soddy have applied the term 
** metabolons," and the duration of these is a specific 
property, depending on the nature of their aggregation 
Thorium, for example, gives off an emanation which 
changes its character in so short a time ns 87 seconds, 
Che form of matter to which radium owes its power of 
exciting radio-aclivily 111 other bodies endures for about 
43 minutes; that to which thorium owes a similar pro¬ 
perty lasts about 16 hours; the radium emanation for 
5 days 8 hours; the uninvestigated next product of the 
disintegration of thorium, called thorium X, ha.s a life 
of 5 days 19 hours, uranium X of about 4 weeks; 
polonium of 16 months; radium of ijuo years; uranium 
and thorium of about 10' ycar.s 
The atoms o' ordinary chemistry represent the forms 
with lodL^pt life, and they exist to-day because they 
have^ survived a process of evolution m which those 
physically unfit htive disappeared. The transition forms 
rapn^nt the elementary forms of matter unfitted to 
survive, but thev are brought within our powvrs of 
knowHc^ge because they constitute the temporary halt¬ 
ing places through which matter 1^ passing in a scheme 
of slow continuous evolution from the heavier to the 
lighter forms During the whole existence 6f the 
metabolon, whether long or short, it behaves like an 
ordinary atom. No indication whatever seems to be 

S ven of its approaching end, but suddenly, by some 
ternal cataclysm, the cause of which is at present 
almost beyond conjecture, it flies to pieces and ceases 
to exist in the form previously assum^. A new world 
Is thus opened out in which the atom is not the unit, 
In which the forces are not chemical, and in which 
common physical conceptions such as temperature arc 
without meaning. 

The operation of separating the trnn<ation forms 
from the parent element by chemical means docs not 
in any way affect the progress of disintegration. Left 
to itiielf, the parent element steadily accumulates a 
fresh ’eifop of the transition forms separated, while the 
quaf^dlids oHglnaily separated disappear as such by 
wth dT change. As the activity of the parent clement 
Mcovers to its maximum or equilibrium value, that of 
Bia franaiHon forms decays to zero, and the sum total 
i^nyoys l^wme as if the separation hgd not been 
\iyn this view the produces df dUintegration 
nttbi^ Mve l^n steadily accumulating through, past 
the ^QOvery of hetluih by Sir W. Rftmw 
1 piB first deflnlte proof that such was Feaw*. 
\ftdlipn U oiAy known In assodatten Wim, 
‘^ 4 ^'oletnente, and. its inert character is one 
fMIMMing that it la a. fthal prodiidt 
; aft Ranfisay ^nd. Mr. SodAy. 

«ljl 



during bibt summer, examined radium with the 
view of discovering whether or not it revived itself 
into helium, and after weeks of wailing were able to 
establish that this is really the case. A very minute 
bubble was nil that could be obtnined, and its slow dls- 
fippear.iiuv, probably by absorption into the glass, was 
not unexpoLled Indeed, glass which" has been sub¬ 
jected to bombardment by the a rays, when powda^d 
.ind heated, has been shown to give off helium, so that 
the supposition is confirmed All kinds of glass, how¬ 
ever, do not behave in the same manner, the absorption 
in some rases being much more r.ipid th.^n in others. 

\iewed 111 relation to their length of life, it seems 
probable th.it radium, actinium, and polonium are 
nierel> slaw-changmg transition forms produced In the 
disintegration of the parent element uranium Since 
the artivitv of polonium decays to half value in about 
a vear, it follows that its existence in pitchblende at the 
present time is due to its continuous production in the 
mineral .\ppl_ving the same argument to radium, it 
must also be m a state of ei^uilibrium, the amount pro¬ 
duced in any given time beinr balanced by its rate of 
decav to inferior forms in that time The lecturer had 
endeavoured to discover whether a quantity of uranium, 
originalIv free from radium, would grow n crop of that 
I'leiiienl. but Ji lengthy period must elapse be'^orc a 
definite conclusion can be reached There is also an 
unknown f.ictor m these considerations, vir. actinium, 
and until this element has been further investigated 
even speculation must be withheld Pushing the 
matter bark to its limits, \\c are face to face with the 
question, How and when did the universe originate? 
.\ccording to orthodox notions, it is tending to a state 
of exhnustinn in which all change must cease [f, 
however, a constructive influence is at work, onnosing 
this process, the whole system may turn out to be a 
conservative one, limited w'lth respect neither to the 
future nor to the past, but proce^ing through con¬ 
tinuous cycles of evolution This would be possible if 
a gradual and continuous .nccretion of atomic mass 
could take pl.ice, such as that by which the stable 
elements were originally formed At present, however, 
all such views belong to the realm of pure conjecture 


LlhlJT.-UENEHAI. C A McMAHON, F.R .5 

C HARLES ALEXANDER McM.AHON, son of 
Captain Alexander McMahon, of the East India 
Co *s bervicc, belongc*d lo an old Iri&h family, and 
w’as born near Highgule on March Z3, iHio Educat^ 
us a soldier^ he went to India in 1847 as Lieutenant in 
the Madras Native Infantry, and servtxl for eight years 
in the 39th Regiment In 185b he was appointed a 
Commissioner in the Punjab, and was engaged for 
thirty years in various districta, Includini^ Lahore. 

While politics and educational question^ occupied 
much of his time, he became greatly interested in 
geology, and especially in the crystalline rocks and 
glacial phenomena of the western nimalavAS.^ In his 
earlier work he was Impressed with the intrusive 
Lharacter of the central gneiss of the great mciuntain 
range, and his enthusiasm was so uroui^ that he ipok 
the opportunity, while on furlough in of 

attending the courses at the Royal School of Mines, so 
as to be initiated in the latest methods of petrological 
research. Returning to India he worked with renewed 
seal at the igneous and metamorphic rocks^ and the 
resubs of his observations were mostly publl^ed in 
the records of the Geological Survey of Indio* 

Iti 1885 be retired froin service with the raifk of 
eolbnel. and settled in London. He had been elected, 
a fel(^ of tf>e <Ieolo((ical Society In iSfS. and he now 
tebk anihttlve part In the work of jthe eociety, serving 
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on the council in i88B and in subsequent yearSi and 
for a time as vic&fresident. 

HU attention was in i8^ attracted to the geology of 
the Lizard, and there his observations led him to maln- 
t^n the igneous origin of many of the foliated crystal¬ 
line rocks. He dealt also with the granite of Dart¬ 
moor, and showed that it presented the ordinary 
features of an intrusive igneous rock. 

In i8^ he was elected president of the Geologists' 
Association for the usual two years, and in his 
addresses he summarised the results of some of his 
Indian work. He sought to dispel the popular notion 
that the Himalayas were upraised in late Tertiary 
time^thev had, of course, a pre-Tcrtiary history, 
although there was a general absence of crushing and 
contortion prior to the Aiiocene, and these disturbances 
were due to the intrusion of the gneissose granite. 

General McMahon was elected a fellow of the Royal 
Society in 1898, and In the following year the Lyell 
medal was awarded to him by the Geological Society 
The president (Mr Whitaker), In addressing him on 
that occasion, remarked, “ Labouring under the dis¬ 
advantage of taking to the study of geology compara- 
lively late in life, you have attacked it with the enerf^ 
of a British soldier, and have foug’ht your way into the 
foremost rank of our petrologUts " 

In 1902 he contributed to the GeoXogxcal Magastne 
(with Mr Hudlcston) an important paper on the 
fossils from the Hindu Khoosh. In the autumn of the 
same year he took duty as president of Section C of 
the British Association at Belfast. Since that date his 
hulth had gradually declined, and he died from heart 
failure on February ai. Personally he was endear^ 
to all who knew him by his sterling character and by 
hts genial and courteous nature H. B. W 


THE NEW EDUCATION AUTHORITY FOR 
LONDON, 

\XrE have received the following memorial referring 
to the proposed constitution of the Education 
Committee for London An article upon the scheme 
adopted by the London County Council appear^ in 
our issue of February ii. 


To the Secretary of the Board of Education 

February sa, 1904. 
Sir, 

Having carefully considered the Bcheme proposed by the 
London County Council for the constitution of Its Educa¬ 
tion Committee, which has been submitted for the ai 


approval 
Bl party, 


of your Board, we, without bias towards any political 
desire to draw the attention of your Board to certain defects 
in the Bcheine which must seriously impair the efficiency 
of Che Mmmittee in its work of coordinating and developing 
all varieties of education in London. 

The Edu^ion Committee will have to undertake not 
only the of elementary Inetruction hitherto carried 

out by the School Board, but It will also have the more 
difficult task of supplying and aiding the supply of 
secondary, technical, and higher education, and of pro¬ 
moting the coordination of alllorms of education in London. 
The present backward educational position of this oountry 
Is especially marked in chose branches designated 
“ ascondary ' and ** higher." To develop the resources of 
London in these respects, to raise the ■tandard of sepondary 
education, to provide for the training of teachere for both 
primary and secondary schools, to organise and support the 
fadHtlee for university training, and finally to organise a 
grM technical high kIioqI In tha university and Ota more 
strictly technical instruction of the polytmnke, wo tfaal 
mole may be one educational daUtoS' emwnid by the 
Unhwdty of Londoh, will ba a Cask of great magnmide, 
nod wlQ recfnlre the ssiUtoace of penpns apodal^ dtiUed 
ih and oeqiudiitad hrith the needs and oonmtioin of these 
Wioui gMta of education. 

‘ under the edieme sent In by tN County GeuneV, I't 
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to us that no guarantee is afforded that the Coundl vflll 
have at Its disposal any lufllclent numbir of perdm of 
experience in education and acoualnied with the needs H 
the various kinds of schools in London. We would therp- 
fore urge on the Board of Education the desirability iS 
amending the scheme so that the Education Committee may 
Include persons who would be universally recognised os 
authorities on the needs of the university, Che leobnical 
institutes, and the elementary and secondary schools. 

While trusting that the Board of Education will take all 
possible means to secure the improvement of the scheme 
along the lines indicated above, we would earnestly de¬ 
precate any' aiftion of the Board that would lead to the post¬ 
ponement of the appointed day, on which, by the provisions 
of the Education Act, the administration of a unified system 
of education for London Is to begin. 

We have the honour to remain, Sir. 

Your obedient Servants; 

(Signed), 

Lut of Signatures 


Dr W H. Allchin, senior physician to the Westmlnscei 
Hospital, member of the Senate of the University of London ; 
Dr. Henry E. Armstrong, F R S , professor of chemistry, 
Central Institute of City and GuHds; Right Hon. Lo^ 
Avebury, F.H S , president of the Associated Chambers of 
Commerce, Sir ]. Vfolfe Barry, chairman of EuKutive 
Committee, City and Guilds Institute; Dr Horace T. 
Brown, F.R.S., Sir Lauder Brunton, F R.S.; Dr Henry 
T Butlln, Dean of the Faculty of Medicine of the University 
of London, Prof D S. Ce|mr, professor of mechanical 
engineering, King's College; Sir William Crookes, F R S ; 
Prof, Hugh L. Callendar, professor of physics, Royal 
College of Science; Mr R F. Charles, chairman of the 
Central Branch of the Teachers’ Guild, Sir W. S. Church,, 


Bart , president of the Royal College of Physicians, Prof.. 
J D Cormatk, professor of mechanical engineering, 
University College, Prof- G. Corey Foster, F R S , principal 
of University College, London; Mr. J. Easterbrook, head* 
master of Owen’s School, Islington; Prof Ernest A. 
Gardner, professor of archsology, University College, Mr- 
Herbert B Garrod, General Secretary of the Teachers^ 
Guild. Sir William R. (kiwers, F R S ; Prof. W. D. 
Halliburton, F R.S., professor of physiology, King's 
College, Prof M J. M Hill, F.R.S., professor of mathe¬ 
matics, University College, London; Rev. * Arthur C. 
Ueadlam, principal of King’s College, London; Sir Henry 
G, Howse, member of Senate of Lmdon University; Prof. 
W. P. Ker, professor of EngllA, University College; Dean 
of the Facul^ of Arts, University of London; Slv Norman 
Lockyer, K.C.B., F R.S., president of the British Aiaoci- 
ation; Sir Philip Magnus, fellow and member of Senate of 
University of London; Dr. Charles J. Martin, F.R.S.» 
director of the Lister Institute of Preventive Medicine; Rev. 
J Arbuthnot Nairn, headmaster of the Merchant Taykir'a 
School; Prof. Karl Pearson, F.R.S , professor of apfrtled 
mathematics, University College; Sir E. C, Peny, mMbar 
of Senate, London University; Prof. John Perry, P.R.S., 
professor of mathematics, Rc^al College of Science i Sir 
william Ramaay, K.C B , F.R.S , protoisor of chemistry. 
University College, London, president of the Soeieto of 
Chemical Industry: Sir Owen Roberta) Dr. R. P. tott. 
Incorporated AseocUtlon of Head Masters; Mrs. S. T. D. 
Shaw, late lecturer at Newrtham College, and at the Train¬ 
ing College for Secondary Teachers; Dr. H. ] . Spe ncer, 
headmaster of University Collem School; Ptofflk. 
Starling, F.R.S,, professor of physlolo^, UiltvefiltF 
College; Mlse L. M. Strong, head mistress of Beiker Slkeel 
High School for Gbis; Dr. T, E. Thorpe, C.R, F.R.S.,.. 
director of Government Leboraiorlee, London; Prof.' 
WllUem A. Tllden, F.R.S., Dean of the Faculty M Sdincs; 
Unlve^ty of London, ijwesldeiit-of the ChensMi Seelatyr 
Prof. Fred. T. Trodtom F.R-S.^ b^fesaor of phyeltoi 

ssg.^^/i: XTwsSft fiJiSg 

Hiib Stliooi. 
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NOTES. 

The Initnictive article on Japaneae education, In another 
part of tlili lane, aervea admirably to show the Importance 
of education, eapecially hig'her education, ae the chief factor 
of national pro^resa. In a period ahorter than that which 
hai elapaed alnce the paaalnff of our Elementary Education 
Act in 1870, Japan haa Introduced and perfected a properly 
coordinated ayatem of education extending from the primary 
achool to the unlveralty. More than thia, Japan has put 
Into practice the policy which haa alwaya been urged in 
theie oolumna, that lilgher education is a State charge 
which ought not to depend upon private benefaction for its 
endowmeni Reveraing the order of thla country, the uni- 
vefBltiea of Japan rely financially upon the national ex¬ 
chequer, while the elementary schools, though assisted by 
the* State, are conaldered primarily a local charge The 
national bureau of education has no responsibility for the 
support of elementary or secondary schools, which derive 
the greater part of their funds directly from local sources 
The department Is, however, responnble for all higher 
education. As an object lesson of the profound influence 
which universities con exert upon a nation's development 
Japan's rapid advancement is per^ps unique, and it is to 
be hoped that the same enlightened views which have during 
the past thirty years dominated the rulers of that country 
may soon direct the educational policy of British statesmen 

In connection with the King's visit to Cambridge to open 
the new buildings, a descriptive account of which is given 
in another part of this Issue, the Times has published a 
senes of three articles entitled "The New Buildings at 
Cambridge." The first article details the steps taken to 
put into practice the recommendations contained in a letter 
—accompanied by a detailed statement concerning the 
financial oondltioti and requirements of the university—from 
the Duke of Devonshire, the Chancellor of the university, 
to the Timsi in 1B97 The second article describes the 
buildinga already provided at Cambridge, and the third 
institutes a comparison between what has been accomplished 
by the Cambridge University Association, fostered by the 
Chancellor, and what there is yet to be done so that Cam¬ 
bridge may bo fully equipped In the modern sense. Wo 
are glad to notice In the concluding article of the scries 
that the opeeial correspondent to the Timw follows the lead 
given by the president of the British Association in his 
Southport qddresa, and quotes the oom^nson made by him 
between what our Government does for higher education 
artd the amount of the State aid for universities In Germany 
and In the United States. The article Is strengthened 
further by several of the quotations which Sir Norman 
Uockyer made from public speeches of lending British 
■fatesmen showing that they were learning to appreciate 
the Intliiiate connection between the supply of higher educa- 
^ and onllonal prosperity. 

T8i||Parls eorresimndent of the Daffy Chrotude announces 
the Anth of M. Henry Perrotin, the eminent French 
'^Mnokner, and director of the Nice Observatory, at the 
flfjy^hl. 

* toeoftng of the Bath Town Council on Tuesday the 
anImitoBd that, ap the assult of further Invest!- 
.jgiMdi, fte Hon. R. J. Stnitt has^oomo to the deflhile 
<l9S^cMQa.aiie t^ tynces of radium In tUf" Bath 

m XHU Mr rondsfliig elompulfory 
lyitee i welgliCs and meaeorsf was 
^ l^ebrunry 


In connection with this subject the historical documents 
brought together in a contribution which appears elsewhere 
in this number are of great interest From iheae records 
It appears that toward the end of the eighteenth century a 
decree of the French National Assembly suggesting the 
universal adoption of natural units of weights and measures 
was communicated to our Government In the vrar 1790 
the confused condition of our weights and lupasures was 
brought before the House of Commons, and decimal 
standards were suggested A committee was appointed to 
consider the matter, and the action taken by thr House of 
Commons was one of the reasons urged in fainur of the 
proposition which led ultimately to the adoption nf metric 
weights and measures by France 

In the course of the debate in the House ol Lords last 
week on the Metric Weights and Measures Bill, Ltrrd Kelvin 
gave an amusing illustration of the confusion arising 
horn the use of different systems of weights, for in some 
expprimenlB with a nfle he hnd put in a ihargt* which 
might have caused a disastrous accident if the mistake had 
not been found out m time The Marquess of l.ansdowne 
also gave an instance of the confusion arising from the use 
of different weights in this country and on ihe Continent 
A friend of his travelling abroad sent an Enghdi prescrip¬ 
tion to a local practitioner and received a box of pills of the 
size of small marbles, which, however, he did not take p 
Ihe chemist laine and said that his aamstant did not know 
th>! difference between a grain and a drachm, and hud put 
30 grains of calomel into each pill Ihe illustrations given 
by Lord Kelvin and the Marquess of Lanedowne of the 
misadventures that may arise from the simultaneous use of 
two different systems of weights and measures show the 
advisability of there being only one international system 

A ciRcui Aa was sent from the Colonial Office to the 
Colonial Governors in December, 1902, asking what anion 
was likely to be taken m their respective colonies with 
regard to the resolution adopted at the conference' of 
Colonial Premiers in Ixindon in favour of the adoption of 
a metric system of weights and measures The replies 
received have now been published in a Parliamentary 
paper (Cd 1940), and are thus summarised. The metric 
system Is already used in Mauritius and Seychelles The 
following ore favourable to its cMlopcion —Australia, New 
Zealand, Cape of Good Hope, Transvaol, Orange River 
Colony, Southern Rhodesia, Gambjp, Northern Nigeria, 
Gibraltar, British Guiana, Trlnhlid, Leeward tslanda. 
Windward Islands Alan, with a reservation that it must 
also be adopted In the United Kingifoni or in the Empire 
generally. Sierra Lmne, 5 Southem Nigeria, Ceylon, and 
Felklands Hong Ko^ would take comrW^ action with 
other colonies. The States of New South V^es, Victoria, 
and Western Australia are also favourable, but, together 
with South Australia and Tasmania, consider that the matter 
la one for the Comnionwealth Government FIJI is 
doubtful, but must follow Australia and New Zealand. 
Bnclah New Guinea would go with Australia Jamaica ormI 
British Honduras need the adoption of Ihe system Ih the 
United States of Ainerira The practice of India is 
pertant to the Straits Settlements, which would be folhawed 
by Labuan; and the Bochuanaland Protectorate would 
Mlow the rest of South Africa, St. Helena, Cypnie, I.4igos, 
Weldial-wel, Barbudoa, and Bahamas are on the whole un- 
favoureble. The GoM Coast Colony and iho State of 
*]{)iifOnifanil are pre|^Ored to adopt, byt consider that thnm- 
Ves%ito wotdd Occur Natal cannot consider the matter 
Hdtll/a^ goners) rmes of IflglilstkHi hOve been sgrred ' 
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Upon by Him Majeity’s Government No definite anewer 
hae been ^iven by Newfoundland, Malta, or Bermuda 
Canada hu^ not yet replied. 

I'liK Smithsonian Institution has commenred the publi¬ 
cation of a quarterlv issue of its " Miscrllanraus Collec¬ 
tions," " desiffned chiefly to afford a medium for the early 
publirnCiun of the results of reseurchesi conducted by the 
Smithsonian Institution nfic^ its bureaus, and enpeiiully for 
the publiration of reports of a preliminary nature." Ihe 
first namber of the quarterly issue Is a double one, and 
contains seventeen articles, rangin^f In size from one page 
to sevenrv-three pages, in addition to interesting and timely 
notes on the activities of the institution, its colleclions, &c., 
the whole accompanied with fifty-six plates and numerous 
text figures. Ihe scope of (he journal is broad, the first 
issue cnibcidying articles on mamnialogy, astrophysics, 
palffiontology, archKology, geology, ornithology, ichthy- 
ethnology, &c , thus covering a considerable range 
of siienlifiL subjects 

Proi^ Gtiuo CoR\ writes — " A slight earthquake 
occurred in Rome on February 34 at 4h. 53m 30s , the 
amplitude of the undulations registered was between 4 and 
5 centimetres, the earthquake lasted ten seconds Observ¬ 
ing It on the hilly part of the town, in the north-west, 1 
noted three slight shocks of undulatory and horizontal 
Lharocler, about west to east in direction 'Ihe centre of 
the earthquake is not yet known, but is supposed to lie in 
the ^ablna, owing to the fact that a more important shock 
took place on the same day in Maghano dei Marsi, near 
Avezzano, about 70 km east-north-east from Rome A 
small seismic disturbance was also observed in Rome on 
February ao. ” 

Grkai damage was done at Magliano dei Marsl on 
February 24 in consequence of the earthquake shock In 
the village of Rosciolo also, buildings were seriously 
domaged Fresh earthquake shocks were felt on (be mc>rn- 
ing of February 25 in the neighbourhood of Avezzano, and 
also at Rocca di Papa and Vclletn 

Ilia flrifish Medical Joufnal states that Prof Chante- 
nirsse has been appointed to the post of general inspector 
of the Sanitary Service In France, vacant by the death of 
Prof Proust, which occurred during the sittings of the 
International Sanitary Conference in Paris last autumn. 
The chair of hygiene, also rendered vacant by the death of 
Prof Proust, has also been given to Prof. Chantemesse. 

Wk learn from Science that Sir Norman I>oi'kycr'fl 
address at ibh Southport meeting of the British Association, 
on "The Influence of Brain-power on History," has been 
■printed from LUieirs Living Age by the New England 
Educadon league and International Education Conference 
Copies may be obtained in large or small quantities at the 
rate of two cents each (postage extra) from Mr, W Scott, 
secretary, 40 Dover Street, West Somerville Station, Boston. 
Mass., V S.A 

It is nnnosinced by the Times (hat at the last meeting 
of rhe ronidilttee pf organisation of the International 
Congress on Tuberculosis in Pans it was decided to post¬ 
pone for one year the opening of the congress, which had 
been Axed for the month of October. The oongresa wiU 
take place in Paris, October 190$, in the Grand Palais 
(Spctlon de 1 ’Avenue d’Antln). This decision wm taken In 
coMderatlon of the International Eiposltlon at St. Louis, 
nild^lll, consideration of the International TA^oukuis 
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Congress, vrhich will meet at St- Ixhiib from October 3-^, 
I 9 <M 

Tub following are the prize awards of the Reale Istituio 
l^mbardo for the current session —Cagnola prizes, for the 
cure of pellagra, two premiums, one to Dr. Carlo Cenl, of 
Reggio, Emilio, and one to Drs Giuseppe Antonini, of 
Voghera, and Angelo Mariam, of Bergamo, the essay of 
Dr Giuseppe Manzlnl, of Udine, receives honourable 
mention. For the steering of balloons two premiums have 
been awarded, the essays dealing In either instance with 
determinations of air resistances One premium is given 
to the engineer Cosimo Canovetti, and the other to Dr 
Giorgio Finzi and Dr Nkola Soldati. For a monographical 
study of hypophysis, a premium has been conferred on an 
anonymous competitor Fossati prize, on the so-called 
nuclei of origin or termination of the cranial nerves, a 
premium to Dr. Giuseppe 1 ncorni-Allegra, of Messina. 
For the Brambilla industrial prize there has been, as on 
previous recent occasions, keen competition amongst the 
Lombardy manufacturers. First prizes are awarded to Baletti 
and Co for silk gauzes, and to Lombardi and Macrhi for 
pickles and preserves. Second prizes are awarded to Luigi 
Spadaccini for wire ropes, Redaelli, Fmzl-Perrier and Co. 
for velvet and plush, Macchi and Passoni for implements for 
metal work, L. Sconfietti, engineer, for apparatus for pro¬ 
ducing a moist atmosphere in textile works, and Tommaso 
Giussanl, of Milan, for w'ood preservation 

Tim prizes offered b> the Reale Istituto Lombordo for 
future competition are as follows —^The institution prize 
for April, 1904, will be given for an essay on the work of 
Vittorio Alfi^ri, for 1905 on the so-called " ophiolillc" 
deposits (of Savi) of the northern Apennines The triennial 
m^aU for induslnal and agricultural improvements in 
Lombardy will next be awarded in 1906 The subjects for 
th* Cagnola prizes on themes proposed by the institution 
are '—for April, 1904, velocity of kathode rays; for 1905, 
phenomena of catalysis The subjects designated by the 
founder for the other prizes are cure of peilagra, nature of 
miasma, steering of airships, and prevention of forgery. 
The Brambilla prize Is offered for Improvements in the 
Lombardy industries. The subjects for the FosSatl prize 
are —for 1904, localisation of cerebral centres; for 1905, 
neurology, and for 1906, visual centres of higher verte¬ 
brates For the Kramer prize the subject is resistances of 
structures in cement; for the Secco Comneno prise, the 
virus of rabies, for the Plzzomiglio prize, influence of 
socialism on private rights, for the Ciani prizes, popular 
Italian books, for the Zanettl prize, improvements in 
pharmaceutical chemistry, and for the Tommasonl prize, 
the life and works of I^nardo da Vinci. 

In a recent note attentioa was directed to the conjectured 
discovery of a new species of Androsace In the Valla 
Anzasca (Macugnana) From a note contributed by Prof. 
Ardissone to a later Issue of Ihe Lombardy U 

would now appear that the plant in questkm doea tuk even 
belong to the same natural order as Androiace, but is 
■pecles of SaxJfraga, approaching fairly cloialy to 
5. excovata. We are thus reminded of a somewhat slmnar 
mistake which occurred in our own country when lha stunted 
form ol Campanula gUmeraia peculiar to ahot gr^ 
pastures was mistaken for a gentUn. 

The F.ngineeting Staodords Committee has iunjiad a 
mMit of work now In progress. The committed 
operations in Aprdi and to U, fella the du^ at 
blog, the work, consMering what subjects ihtf ba 
with, appointing the chairmen of the Vorioua 
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pacilAg the report! of the commltteefl before they are pub- 
iiihed, controlling the expenditure, and devising the means 
of raising the necessary funds to carry on the work This 
' main committee has appointed twelve seLtiondl coininittees, 
and under these ogam are eighteen lubrommittees The 
Rrsi report Issued was that on standard rolled sections for 
ronstnictional work, and the standard sections are now 
finding their way into use throughout the Government de¬ 
partments as well as the general trade of the country 
Another committee has been engaged m drawing up a 
standard specification for steel used in the hulls of ships, 
and a small subcommlttps is drafting a spec 1 Rea lion for 
boiler steel Ihe loromotive committee has drawn up and 
forwarded to the Secretary of State for India a report on 
the subject of standard types of locomotives for India The 
^btommittee on tramway rails has published a series of 
standard sections and accompanying speciRcation Sub- 
rammittees on telegraphs and telephones and on cables ha\e 
drafted respectively a standard speciRcation for wires used 
in the construction of telegraphs and telephones, and 
standard lists of suecs of cables, &c 'Ihe secrelarv of ihe 
committee Is Mr f^eslie S Robertson, 28 V'litnna Street, 
Westniinstpr, S W 

At a general meet ing of the fellow s of the British 
Academy held on February 24, Prof. T. W Rh>8 Davids 
read a paper on Oripnlal Studies in England and 

Abroad," in whiih he made an interesting comparison 
between the facilities for higher teaihing in Oriental sub¬ 
jects in this and in other countries In the University of 
London there is an imposing array of names, but only one 
salary At the old universities there are professors of 

Arabic whose stipends are nominal, Ihere is ihe Boden 
professorihlp at Oxford, and at Cambridge Sanskrit 
is endowed out of college or university funds Small 
grants are made at Oxford for Assyrioiog^, for Semitic 
teaching at Dublin, and for Chinese at the older universi¬ 
ties Advanced work in Persian is done at Cambridge, and 
to the Hat may be .added a few readers in Indian luw Com¬ 
pare this with what is done in some (^ntincntal luunlries 
Holland has eight fully paid chairs and eight rpadprships. 
Germany has Rfty-onc professorB and Rfty Traders or 
teachers of lower grade In Berlin the Onentai Seminar 
onjoys endowments of 8noof, a year, and is attended by ifia 
university students and 66 other hearers None of these 
pay fees In France there are fourteen professors, Rve 
assistant professors, and Rve native teachers, a library of 
35,000 volumes, and a valuable collection of MSS In St 
Petersburg Oriental learning is more retognised than 
perhaps anywhere else 

' Ttik Yorkshire Naturalists' Union is to be congratulated 
the energ) displayed by its members in collecting 
fungubet. As the result of this, the January number of 
the ^otofolMt contains notices of no less than seventeen 
epecios not previously^ recorded from Britain, nine of these 
bkliig r ega r d as new to science The paper is Illustrated 
aibeHeift coloured plate, In which some of the more 
«trU|Eliig forms are depleted. - 

V IfoiiLDWia >ln the stems of oak-trehs i^ld apparently be ! 
. tbe^Ibpat Hli^y places In which to find salamanders, fever- , 
^th^SS, ‘ buck dtu^hwfl are the haunt of the Calff^nlan^ 
AheontfAr to FraL W. £. Ritter, Jh ] 
ioi 1903, workniSrt employed in 
^ gWD|UMl• ^df ^tbe CallfWnIa Uhl^ersify 1 
a^emafiderB^ end ihelr egig* 
hoirt In dhe hartf of these ireear 


Two other articles in the iftiiericapi Naiurahsi demand 
brief mention In one Mr il W Shimer continues 
the senes devoted to the description of the adaptations of 
mummals to special modes of life, dealing in this Instance 
with fossorlal forms In the other Prof W. Patten returns 
to his favourite theory as to the arthropod affinities of the 
Rsh-like Pteraspis and Cepholaspis of the Old Red Sand¬ 
stone. The subject is rediscustied in considerable detail, 
the author dismissing the theory that the resemblance 
between rhe two groups Is due to mimicry or parallelism 
as unworthy of creden(.e, and reiterating his arguments in 
favour of their genetic affinity Much importance is 
attached to the " fringing lateral plates " of Cephalaspis 
as induiitive of arthropod relationship 

Tiiv habits and life-historv of the hnloihunan SUeha'pus 
japomeus form the Hubjeit of un nrtule by Dr K Mitsu- 
kuri in the first part of vol, v of /Innoiafioncj Zoologteae 
Japonensrs As this creature fanns a marketable com- 
modit), the author discusses the posslbdity of increasing 
the supply b} cultivation and protection; its roving habits 
are, however, a bur to dividing up the shore into lots for 
•separate leasing, after the fashion followed in the case of 
oc •«tpr-bed*i 

A sauiND edition of the " Index Hryologiius," compiled 
by M E (1 Pans, is being published by A Hermann, 
of Pans, all mosses will be included which were recorded 
before the year 1001 The work will consist of twenty-four 
or twenty-five parts, which will be brought out monthly at 
a) frano the part The editor requests the collaboration 
of bryologists to send him information with regard to 
correilions or omissions, which will be collected Into an 
appendix 

Tiib pioneer work which has been carried out by the 
British tVilton-Orowing Associalion In introducing cotton 
cpitivation into our (;olonial posaessions Is already beginning 
to show results, and now that the Colonial Office has 
promised to render its valuable assistance, the success of the 
scheme seems to be practically ensured It is significant to 
find that during the last few weeks samples of cotton grown 
at Ibadan from \ineriian seed have arrived from Lagos 
which roinpare favourably with the ordinary upland 
American cotton In the West Indies the Sea Island variety 
has been sown, and It is ejipected that during this year 
20,000 acres will be under cultivation. Samples received 
from this source have been valued at prices ranging from 
IS to IS, 4d. per lb. Ir is intnnded to Introduce cotton into 
British East Africa and Rhodesia, and samples have already 
been received from Hritiili Central Africa 

Hi arrangement with Mestirs. Smith, Elder and Co., 
Messrs. Watts and Co. have issued for the Rationalist Press 
Association, Ltd, at sixpence, "An Agnostic’s Apology," 
by the late Sir Lesilia Stephen, K C-H 

Wb have received the Issue for the present year of Che 
" Annuaire de I'Acaddmie Royale des Sciences, des Lettres 
et des Beaux-Arts de Belgique." In addition to the usual 
lists of members and Committees, the volume contains bio- 
graphtral notices of MM- C de la ValWe-Pmissin and 
P. Benoit, and a historical account of the Royal Academy 
by M. *Q Chev. Edm. Marchal 

T 1 IX tWen't^-fourih annual report of the Wellington 
(!:tfileirh^ Neturat Science Society affords Inlerestlng evidence 
6f the good which such atoociatlom can aoOom|»|lih 

In connectloh. with pubtle schools Ihe sectional fwporia 
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Include an exhaustive meteorological record for each day 
of 1903, and particulars of the field work in which the 
members of the society engaged during the session under 
review. 

Thk first two volumes of Mr Herbert Faurs " History 
of Modern England "—which la to be completed in five 
volumes—have been published by Messrs Macmillan and 
Co., Ltd , at fid net each The first volume deals with | 
the events of the years ifi46-i855, and the second carries | 
the history as far as 1S65 We propose to review Mr 
Paul's work when the third volume has been published, but 
we take this early opportunity of expressing our satisfaction 1 
that—following the example of John Richard Green—Mr 
Paul records the work done in silence in this country during I 
Che years with which he is concerned 

A SECOND edition of a Manual and Dictionary of the 
Flowering Plants and Ferns/' by Mr J C Willis, has 
been published at the Cambridge University Press In 
this edition the two parts of the original work arc rom- 
binod into one volume, while part 1, is shortened by the 
omission ol controversial matter, and by the use of smaller 
type for paragraphs of descriptive terms and other articles 
not intended for consecutive reading 

In die Paris Comptes rendus for February 1 Messrs 
Sabatier and Mallhe describe a method for the reduction 
of aromatic halogen derivatives by subjecting the vapours 
mixed with excess of hydrogen to the action of finely divided 
nickel at a temperature of about 370° C In these circurn- 
stances considerable yields of benzene are obtainable from 
monochloro- and dithloro-benzene Similarly toluene Is easily 
obtained from the chlorinated toluenes, and trtchlorophenol 
gives considerable quantitiee of carbolic acid With 
bromine derivatives the reaction proceeds similarly, but not 
quite BO readily as in the case of the chlorine substitution 
producii. 

It is well known that the requirements of the funda¬ 
mental law of mass action when applied to the electrolytic 
dissociation of salts, strong ncids and bases are not satisfied, 
and In recent years many attempts have been made to 
account for this fact In the Jubelband of the Zeitschrift 
fiir phyMikaltsche Chettiie. Prof Rothmund attributes this 
to the incorrectness of the values for the degree of dissoci¬ 
ation obtained by the usual conductivity and cryoscoplc 
nieChods. A new method of obtaining the extent of dis¬ 
sociation is developed, and the author shows that in the 
case of the fairly strong picric acid the values so obtained 
are In agreement with the mass action law. 

Till addltlona to the Zoological Society’s Gardens during 
the past week include two Two-spotted Paradoxures 
(hTandmfa binotata) from West Africa, presented by Mr 
A. W- V. Crawley, a Common Paradoxure (Faradoxueus 
Niger) from India, presented by Captain Robin; two Asiatic 
Deer (Cervui astaheus) from Central Asia, presented by 
H.G- the Duke of Bedford, K.G.; three Hedgehogs 
(SfinMM ntrapoea), British, presented by Mr. M. 
Yearsley, a Hairy-footed Jerboa (pipsu hiriipes) from 
North-east Africa, presented by Mr. Q C. Kennedy; a 
Giealer Si|lphur<reBted Cockatoo (Cacaiua galefita) from 
Australia, presented by Mrs Payne | a Rlng-necl^ Parra- 
keet (Pal^orAfi tarquaiiu) from India, a Roae-erested 
Cockatoo (Cacatua moiuecetuit) from Moluccas, a Cbll- 
dron's Snake (Lfolfs childtoni) frotn Madagascar, de^ 
posited j a KIbng C^qims hsmioMM) from Tibet, purchased; 
a 5 oiiiierefc*iJangle Fowl (GaSits iofinernll) frqm Southern 
} k'AMen-bellled Gmbeok (PhstirriM anrievsnlra) 
frjsfn A^gefinnik received In exchangep * 
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OUR ASTRONOMICAL COLUMN. 

Astronomical Occvrbencbb in March 
Mar. 7 i6h Venus in conjunction with Saturn Venus oT 
20' N. 

I2h Cerci in conjiincLlon with the moon. Ceres 
o- 29' S. 

J7h 45m Annular eclipse of the sun invisible at 
Greenwich 

8h. 56m. Minimum of Algol {fi FeiscI) 
ijh. Sun enters the sign Aries. Spnng commences- 
5h. 4Sm Minimum of Algol (0 Peraei) 
loh. om to loh 41m Moon occults O' Tami 
(Mag 3 ' 9 ) . ^ . 

9h 201. to loh. iim Moon occults A Geminarum 
(Msg. 3 6)- 

2ah Jupiter in conjunction with Sun 

Vahiabilitv op Minor Planets —In Circular No. 75 of 
ths Harvard College Observatory Prof Pickering publishes 
and discusses the results of Prof Wendell's observations of 
the minor planet Ins (7). The planet's magnitude was cqipi* 
pared with several B D. stars, and a variation, having a 
period of abiMit fib 13m and a range of about two- or 
three-tenths of a magnitude, was established. This vari¬ 
ation closely resembles that of Eros, and iJie conditions for 
that planet, as discussed in Circular No 58, are alro applic¬ 
able In the present case 

Prof. Piclcerlng suggests that both Eros, which is now 
approaching its second stationary point, and Iris diould be- 
caiefully watched. 

Circular No. 64 from the Kiel Centralstelle announced 
that on February t 6 Prof Paliser disrovcred a decided 
variation m the magnitude of the minor planet Uertha (135). 
having a range of o 5 mag , from 10 o to 10 5. The follow¬ 
ing ophemeriB is abstrortod from one calculated by Dr. 
Neugebauer for izh. Berlin M.T — 


Feb 29 
Mar 2 


m 

a 

IoeA 

h m 8 . 

9 29 30 

+ i'ss <‘3 .. 

0 2948 

9 *7 4 fc 

+ 16 4'9 


9 26 9 

+ 16 ii a 


9 24 34 

+ 16 17 1 


9 23 4 

+ 16 23 5 

03047 

R.A. ±xiD. 

Dec =±5'a- 
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Observations of Venus during 1903. —In SullefM No. fi- 
of the Lowell Obaervotory, Mr. Perdval I»well describes, 
and discusses the objective reality of the markings seen 
by him on the surface of Venus during 1903 In the first 
place he discusses the possibilities of illusion on the part 
of the observer in seeing such faint details, but he him 
arrived at the conclusion that there are two kinds of real 
markings on this planet's surface. The first class Includea 
the nicks running in from the terminator, the collar round 
the South Pole, and the two spoCs, Astoreth and Ashera, 
upon It. Of these Mr. Lowell has no doubts as to their 
reality, and from his observations of them he is assured 
that the period of rotation of the planet is 225 days Tho 
second class of markings includes the long ah^ea, such aa 
Anchises regie and Hero regio, which, commencing at the 
terminator, run towards the centre of the diac. It Is more' 
difficult to confirm the objective reallt]^ of these markings, 
although from the permanence of their observed positions- 
Mr l^well concludes that they are real features of the 
planet’s surface Measurements of the position angle, from 
the cusp, of the tip of Paris regio on the limb, when t^e 
longitude of the centre of the disc was between 479” oln 
86°, gave as a mean of sixteen measures on el^ nighla- 
19° fi*. The position angle of the tip of a marking to the 
left of this was determined as 27° 1'. 

Mr. Lowell strongly insists upon the fact that the a||tpear- 
once of these markings Is in no ssnse canallfonn ; Ihe7 
are not regular, not of even width, not dark or sllarply 
defined, ore never doubled, and th^ do not fom a i^m|ii 
of interlacing Uiiaa as do the "koI IfnrSr rak- 

drawlngi ol the planet's disc at lUffannt tlitlM kre Jngrt* 
duend In the and a comparleoit l«n of -MPS 

matte cm April V4, 1903, with on kT 

fioun bctiPM the tyio nbaervatkink shown na ttunfr Ih 
the poiltlone M the marhlnge, thun mdlburnf 4tal Jpgr 
Interval the kHepts of fmmik 
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CATALOQUft OF Nbw Doublb Stars —Prof. R. G Aitkcfi 
1 )^ just published, id Na 50 of the Lick Observatory 
BulMnSt a sixth' list of new tkiubie stars discovered by him 
^rin^ the syatematlc search he has prosecuted since 1899 
The present list contains a 16 new pairs, none of which 
appear in Prof. Burnham 'a General Catalogue These 
doubles were discovered with the 36-inch and 1 a-inch re¬ 
fractors, 61 of them—several of which are separated by less 
than o* 25—being credited to the smaller Instrument 
About 30 per cent of the included stars have distances 
under (r 50, 50 per cent under o, and in more than 7a 
per cent, the distance of separation is less than a' o llie 
numbers assigned to the stars In the present list are in 
4:Dntinuation of those in the former lists, and the star places 
jire given for the epoch of 19000 


NOTES ON THE HISTORY OF THE METRICAL 
MEASURES AND WEIGHTS 


A TRADITION exists in this country that towards the 
end of the eighteenth century the French Govern¬ 
ment invited the English Government to cooperate in form¬ 
ing a joint committee for the measurement of the seconds 
pendulum at the latitude of 45°, which was to be used as 
A standard of length, and from this length a universal 
astern of measures and weight«i was to be derived, the 
English Government having detlined to accede to the re- 

3 uest, the French savants took the matter in hand and 
evis^ the metre and its derivatives. Although this tradi- 
alon existed, it did not appear to be easy to obtain docu¬ 
mentary evidence with regard to it, and it was quite natural 
that Mr Alexander Siemens, who was interested in the 
'Subject, ^ould apply to the Royal Society in the expect¬ 
ation that some record of the transaction would be found 
In the minutes of council; these were searched, but without 
resulL 

Hearing accidentally of Che application, 1 thought that 
1 could at once place my hand on a reference that would 
wttle the question, but found myself mistaken, so I con- 
-iluded that 1 must have heard the statement made by one 
of my former professors, Hofmann or Frankland 

Having succeeded ultimately In tracing the early history 
-cif the negotiations and allied matters, it is possible that 
ehe following notes may be not without interest 

Inouirlee amongst several friends being without avail, it 
'Stnick me that there might be some record at the Foreign 
Office that would throw light on the subject; I therefore 
Wfiote to l..cird Cranborne, Chen Under Secretary for Foreign 
Affairs, a^lng if the index of their foreim correspondence 
mentioned the matter He replied that tpe correspondence 
"Was not Indexed, and that it was now at the Record Office; 
ffie was also good enough to obtain for me a permit to search 
'the orlgind documents. Before I had proceeded very far 
m the search. Dr R, T Glasebrook suggested a reference 
the book by M6chaln and Delombre, " Base du SyetOme 
niAtrlque Decimal,'* Paris, 1806 In the introduction, or 
" Diioours prfllmlnalre,” there occurs on p 14 an extract 
'from a decree of the National Assembly asking the King to 
to His Britannic Majesty requesting him to submit 
ihe decree of the National Assembly to the English Parlla- 
AienL 

In vol. xxxIt of the Foretgn Offlee Fremeh Corre- 
apendenee, January to June, 1790, at the Record Office, Is 
a letter from the French Ambaasador in England, the 
Jiwquis de la Luierne, endoslng a copy of the decree of 
KaCional Assembly to the Ouke of ^eds, the Secretary 
nt State for Foreign Affairs.' 

^^r?4s Jlfor^tiif dtf la Lugerne to (As Dubs of Leeds. 


' ^ ^ ** Portman Square le aa Mai, 1790 

_ de la Luserne a llioilpeur de falre bien dee 

^CMhpUmfato b Mbnslciir let Duo de lAedo ot oa ooftfomne 
Cour en lui ehvoyant d-jolnl la eopto^d'un 
l^Aapeih^blfo NaHonoJo canceynont lea pOMs s|k 
1 preicicivent de. faHw au MioMtu 
ntque tee dewiondoe qol y' soht 
: 1g Rol bon hfaftto v«fra avec 

prliM 



satisfaction que Sa Malestd Brltannlque les juge de nature 
k btre pnses en consideration 

" DberSt de TAssemblbe Nationale du 8 Mai, 1790 

L'Assembibe Nationale desirant faire jouir A Jamais la 
France entibre de I'avantage qui doit rbsulter de Tuniformitb 
deff^ poids et mesures, et voulant que les rapports des 
anclonnes mesures avec les nouvelles soient clairement 
determines et facilement saisis, dbcrble oue Sa Maj'estd sera 
supplibe de donner des ordres oux admmistrateurs des divers 
dbpartemens du Royaumc, h fin qu'elles se procurrnE et 
qu'elles so fassent remettre par chacune des Municipalitbs 
comprises dans cheque dbpartement, et qu'elles envoyent A 
Paris, pour £tre remis au secrbtairo do rAcadbrale des 
Sciences, un modblo parraiCemont cxai t dos diffbrens poids 
et des mesures blbmentaires qui y sont en usage 

"Ddcrct^ cnsuite que le Roi sera bgalomeht suppllb d'dcrlre 
k Sa Majestd Bntannique, et dc I a prier dWgoger le 
Parlement d'Angle terre ft concourir avec I’Assemblbe 
Nationale k la Rxation de I'unltb naturelle dc mesures et 
de poids Qu'en consequence, sous les auspices des deux 
nations, des commissaires de I'Acadbmie des Sciences de 
Pans pourront se r^unlr en nombre 6gal avec des Menibres 
choisis de la Socibtb Royale de Londres, dans Ir lieu qui 
sera jugb respectivement le plus convenable, pour determiner 
k la latitude do quarante rinq degrbs, ou toute autre 
latitude qui pourroit £tre prbMrbe, la longueur du pendulf, 
et en ddduire un mod&le invariable pour touted les mesures 
et pour les poids, Qu'aprbs cette opbratiun fade avec toute 
la solemnity n6cessaire, Sa Majestd sera supplide de charger 
I'Acaddmie des Sciences, de fixer avec precision pour chaque 
municipalitd du Royaume, les rapports de leurs ancicns poids 
ot mesures avec Ic nouveau modMe, et de composer ensuite 
I pour I'usage de ces municipalitds des livrrs usuels et 
dldmontaires o£i seront indiqudes avec clartd toutes ces 
I proportions. 

" Ddcrbte en outre que ces livrcs dldmentaires seront 
addresses k la fola dans toutes les municipalitds pour y 6tre 
repanducf et distnbudes; Qu’en mCme terns il sera envoyd 
k chaque munlcipalitd un certain nombre de nouveaux poids 
et mesures, les quels seront ddlivrds gratultement par elles 
k ceux que ce rhangement constitueroit dans les ddpenses 
trop fortes: Enlin que six Mois seulement aprbs cet envoi, 
les anciennes mesures seront dbolies et remplacdes par les 
nouvelles. 

Collatlonnde 4 I'original par nous President et 
Secrdtaire de I'Assemblde Nationale 4 Paris le q Mai 
1790. Signd Gouttei, curd d’Argilliers, Prdsident, L'Abbd 
Collaud do la Salcette, de Chainpeaux Palame, Le C>* de 
Crlllon, Chabrond, de la Kevelliere, dc I'dpaux, etMe 
fermon, Secrdtaircs " 

It will be observed that this decree does not Rpeciflcally 
state that a new standard is to be introduced, but that the 
existing standards are to be corrected by one that has been 
oompared with the length of the seconds pendulum 

Delambre states (foe. cit) that the above decree was 
lanctioned on August aa, and that the Academy of Sciences 
nominated a cmmission consisting of MM. Borda, 
Lagrange, Laplace, Monge and Condorcet. He doee not 
say that any reply was received from the English Govern- 
menC, and there is not any mention in the papers at the 
Record Office before the ei^ of August chat any reply had 
been sent 

It was considered probable that the reply, if any, mi^fat 
have been forwarded through the French Ambassador with¬ 
out having been recorded at the Foreign Office, or that 
the draft of the letter might have been lost. Sir Erk 
Barrington, Private Secreury to the Mar^ess of Lanidowne, 
very obligingly obtained, through the British Embassy at 
Parle, a copy of a letter from the Duke of Leeds to the 
Marquis de la Luzerne, dated December 3, tyw. On 
further search the draft of this letter was found in vol 
xuv. of the Foreign Office French Correspondence, July to 
December, 1790, al^ the Record Office, together with the 
note from the Marquis de la Luzerne reminding the Duke 
of Leeds of tils letter of May aa. 

The Marquis de fa Lussms lo ihe Duke of Leeds. 

M- po la Luieme a I'honneur de falre blen dan cnmpil- 
menta A Monoieur le Duo do Loads et do lul ropcUor qu'U 
u ou ceta|o4h lul addresser, Le aa mal dernier, pgr ordro 
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de Ba cour, un offlre dont I'objet d’inviter le Gouverne- 
ment Brltannique A vouloir bien concounr avpc le Gouverne- 
ment de France, k prendre les mdsures qui seraient ju^es 
respectlvement lea plus convenables, pour fixer I'unltA 
naturelle des nicsures rt des poids. Si Monsieur le Dul de 
Leeds avait la bontA dr fairr connattre A M de la Luzerne, 
les intentions dp Sa MajrstA Dritannique sur ce point et 
de In inettre en £tut de sotisfaire uux nouveaux ordres qu’il 
revolt dr siii rour, M de In Luzerne lui aura beaut^oup 
d'obhg-ations 

" Portman Square, 30 qbro iyi|c> " 

The Duke of Leeds io the Marquis de la Luzerne 

“ Le Dul de Leeds fait bien srs C'uinpliiiicns A Monsieur 
Le Marquis de lu Luzerne, et a I’llonncur d’informer Son 
Kxcellenie que les Mesures, dont Ellr fait inenhun dans sa 
Nate d’llier, jKiur fixer I’Lnitd den Mesures et des Poids, 
doivent neiessairemenl tester pour la Consideration du 
Pnrlement 

"A Whiteliiill, le 1 Dei*"®, 171)0 " 

7 he TtJiiic to the same 

A Whitehall, to 3 Ddcembre, 1790 

“ Monsieur, 

“ Je n’ai pas inanqu^ de rendre conipte au roi de la note 
dont Votre ExiellenLe in'a honord du 22 inai, renfermunt la 
copie dun Ddirfit de PAssembl^e Natlonale, coneernant 
rUnilA de Mesures et de Poids, qu’on Bouhaitoit de fixer, 
*m concurrence avpi le Pnrlcinmt d’Aneleterre. et j’ai 
rhonnnir d’informer Votre Excellence qii"amnt, par grdre 
du Roi, fait faire des perquisitions k lo sujet, it paroit que 
J'afToirr a ^td ag'itAe dans la Chambre des Communes, 
vers Ib fin du dernier Parlenient, iiiuis qu'auiune proposi- 
tion de la Chambre n'a faite en ixmsAquence 

11 a souvent question d'un tel arrang'einent parmi 
nos LMonomistes publics, in.iis It projet a paru expose A 
tnnt de difiii uU^s que son aLcoiiiplisseinent, tout desirable 
qu'il pourroit Aire, a £t6 regard^ lomnie presque im- 
praluable 

" II est superHu, Monsieur, d'assurer Votre Excellence de 
nouveau de la satiefaLtion avec Uquelle Ic Kgi sera dispose 
en lout terns de ixnip^er avec Sn Majesty trAs Chritienne A 
lout le qui pourmit litre utile aux intArfits des deux 
royaunies 

"J’ai I'honneur d’etre, avec la consideration la plus 
distinguAe, 

" Monsieur, 

** De Votre Excellence, 

" 1c trhs humble et 
" trks ob^issant serviteur 
“ [b'lgnd] Leeds ” 

A Son Ex<» Mons le Marquis De la Luzerne Ac 
^nsequeme On a icrit en marge—" EnvoyA copie k 
M, Dujiortt, le q jrinvier, lyqi —“ Envo>6 lopie au Comitt' 
des Folds et Mesures, le 25 prairial '* 

Arthivea des Affaires' EtrangAres Correspondance 
(lAnglelerre Suppl^n|p^l, t 18, piAie 66. fol 353 
Original 

I he referent c lo the action taken in the previous Parlia¬ 
ment IB doubtless the motion made on Kebruarv z. 1700 
by Sir John Klggs Miller, 

“ Jhul the clerks of the market of the different cities 
and market towns throughout England and Woles, and the 
town of Berwick upon 'I weed, and the ilerks of the different 
Lountlex of the same, do forth with make out and transmit 
to the sheriffs of the respective fount les In which the said 
towns are situated, returns of the different weights and 
measures now in use in their respective titles and marker 
rowni, as well as specifications and descriptions of any 
particular commodiUes that are bought and sold by any 
customary denommatlonB or proportions of weight and 
measure, as far as such have come under their observ¬ 
ation ” “ 'i hat the said order be sent to the sheriffs of the 
peveral counties in England and Wales, and be by them 
transmitted to the clerks of the markets m their respective 
“*** sheriffs do return to the Cleric 
of t||t House, to be by him laid before the Home, the 
retunothey shall receive from the clerks of the markelo," 
The qieech by Sir John Riggs Miller Is id much interest, 
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and describes the Lonfused condition In which thp weights 
and ineasurcx In use m England were at that time, He^sald 
" He should not impose upon the House for the present an 
atipntiiin in u philosnphiial discussion, which would better 
suit a more adxanced stage of the investigation, but content 
himself with merely acquuinting them at that time, that 
the vibruimn uf ,1 pendulum would, he hoped, prove such a 
standfinl " Ihe rexulutionv he proposed were unanimously 
agreed Ln (Pivr/iiinu fitnrv IL'i*ister, vol xxvii [marked 
44 on the binding of the British Mufeuni copyj, 1790, pp. 
41-48 Parliamentary Historyj \ol xxviii , 1816, lolx, 315- 
3=1 ) 

On April 1, 1790, the Irlouse of Cunimons Ordered that 
a lommittcc he jppuinlfxl to consider the several returns 
whiih sh.ill have been or shall be made to the orders of 
the House of the 5th day of February last respecting the 
different weights and measures now in use in the several 
cities and markets ihroughout England and Wales and the 
town of Benvuk upon Iwecd, and to examine and report on 
(h( fl.iine, with their observations and opinions thereon, to 
the Mouse 

('oiniiuiLee iippointed uivordingly 

Ihe list of the members of the (omnuilce lonLains fvrty- 
three name^, .i*. well .is all the members fur Brixtol, Liver¬ 
pool, Mull, tilaxgow, L>nn and Yarmouth, nil the Knight^ 
for Shirps, tienileinen of the Ixing Robe, and Merihanls in 
the Mouse (C'rniiniOHs yciiirnal, vol xlv. p 359) 

On April 13, 1790, Sir John Higgs Miller made another 
speech to the Mouse, in which he said that he had reteivcd 
a leller from the Biidiop of Autun (M Talleyrand de 
P^nguril, afterwards Pnnre Talleyrand) encouraging him 
111 his attempts to improve the weights and measures, und 
!ia}ing that “ he look the hint of making his proposition 
to the Niiiional Assembly of France from what had been 
laliiv subniilled to the Brili&h Parliament upon the same 

siibjnt " 

On this nciasion Sir John Higgs Miller entered more full) 
into the question of standards, which he thought should be 
obtained from some natural length or some property of 
matter He suggested that a certain number of drops of 
water or alcohol lit a terrain temperature might be used 
as n iiieaBure of weight, and that the length of the side 
of a cube which wiuild contain the standard weight might 
be taken us a standard of length , us another standard, the 
distiiiue through which a body would fall in one seiond, 
as another, the length of a degree of a great circle on the 
earth, but he thought that it would not be possible to 
measure this with suffuient aiMuraiy, and lastly, what he 
I iMh the l^ndim pendulum of 31) 126 inihes 

Amongst general qualities thiit a standard should posseSa 
ho stated "it is desirable that its denomination should be 
in tons, to give it the advantage of whole numbers, or 
detiinal fractions ” 

On the same day the reports of committees made In 1758 
and 1759 on the original standards were ordered to be re¬ 
ferred lu the committee appointed on April 1 (Farlia- 
nicnfary Itegisier, vol xxvii [marked 44 on the binding of 
the British Museum copy] pp, 395^403 Parliamentary 
Historyf vol xkviIi , 1816, cols 639-649 ) 

ihis iximmlttee did not report; it Is doubtful If It ^er 
met, for a loinmittee on standards of weights and 
measures which reported on July 1, 1814, states that the 
minutes of the proceedings of the committee of 1790 could 
noi be found. 

At the British Museum there is a volume of “ Political 
Tracts," 1789-1790, which contains a pomphJet by Sir John 
Klggs Miller giving his speeches in the House of Commons, 
and several documents, amongst which are copies of letters 
From the Bishop of Autun (a copy of the same pamphlet is 
in the library or the Royal Instilutlon). The letter to 
h** referred in hie speech Is ns follows — 

TAe Bishop of Autun to Sir John Hsggs Mfilsr. 

" Parrs, 28 Mars, 1^^ 

“ J'ai appris^ Monsieur, que vous avies preseiitii ou Paarie' 
ment d’An^terre un beau tmvall aur la lUdui:tiil;i9» 4es 
Mosures X’ar4:ru devoir fol re una PropoaltJoR apr M .nifiine 
Bujet k notre AatombMb Natlonflle jje mWpnisa^ Vou!>- 
roddreaser, H me paroii digne de J'Epoqiie aotuelle chtsh le» 
deux Nations sa enneertent pour U nuiulon 
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invariable, el quelles c^naultent rnsemble la Nature pour 
arriver k ce r^Bullat important. 

" Si cette Id^e vous paroit juate, Monsipur, ai voua penads 
qu'un grand blen dolt en rp^ultrr, c’eat ^ voua qu'il 
appartlent d'en asaurer le buci^s, et j’oae vous Ip recom- 
nienddr : trop long temps les deuK Nations ««• sonL devisees 
pour de valnea pretentions ou de Coupables Interets, il est 
lenips que deux Peuples libies Hsso^irnt leurs pITurtB et leiirs 
IVavBUX pour une Kerherrhe utile au Cipnrc Humaln 
' J'ai I'hunnHur d'etre avec des 
*' Senliinens rebpeclueiix, 

“ Monsieur, \otrr rr£s humble 
“ Kt tr^s ubeibsant servitcur 
" L’Kvkc o'AL’ri s 

I'n Sir John Kiggs Miller, Hart 
Member of the House of Common'^, I^ndnn ” 

(L'he English printer seems ui hove taken sonic liberties 
with the foreign language ) 

Parliament was dissolved on June 11, 1790, so the com¬ 
mittee ceased to exist, and it appears that Sir John Uiggs 
Miller was not re-elerted in the next PiirlMiuent 

I have been unable to ascertain the date when the Di^lnip 
of Autun made his pioposition tn the National Assembly, 
and if, In doing so, he referred to the action taken in the 
House of Commons' In the pamplilrr of Sir John Kiggs 
Miller IS a reprint of a papei which the Bishop of Aiilun 
sent to ojl the members of the Nation.il Assembly, with a 
note attached saying th.it he tonsiderixl that it would be 
preferable to print his proposition than lo make n speech 
on the subject 

This paper luntains the following paragraph, when re¬ 
ferring to the mepsurement of the pendulum —"11 mVst 
impossible de douLer que PAngleterre, qui dans ce moment 
puroiC vouloir s'cx‘ruper de l.i reduction de scs mesures, 
•avertie par votre ddtermmation et invitde par vcnis, no se 
r^unlre k la France pour IVxt'iution d'uiie entrepnse que 
nos relations de commerce duivent rendre Lommune et 
dont lo r^Bultat doit appnrtemr un jour au Monde entier " 

It will be a surprise to many to learn that there was any 
connection, even of the remotest kind, between the action 
of the British House of Commons and the proposition which 
ultimately led to the metrical moHSures and weighI b 

The committee that was appointed by the Fren^ Academy 
■01 August 22, 179a, reported on Marih 19, 1791 
C HiBtoire dp l*Acaddniin Royale des Sciences," Annde 
MDCCLXXXVTIL, published in 1791, pp 7-16) I he 
committee considered three proposed standards of length, 
the length of the seconds pendulum ^t the Latitude of 4^°, 
which was rejected in consequence of Ita Involving the 
artificial element of time, the measurement of an arc ^ the 
equator, which was also rejected, because of the difiiiullies 
that would attend such un operation in an untivllised 
country, and the measurement of an arc of the meridian, 
which WHS adopted, and the 10,000,000th part of the quad¬ 
rant was selected as the standaid of length 

The account given by Oelambre of the measurement of 
the arc of the meridian from Dunkerque to Barcelona is 
niost Interesting; he was commissioned to measure the 
northern eection whilst Mdchain undercook the southern 
portion. Delambre left Paris with orders from the King, 
■and before long he found them of little use, he had a 
difficulty in obtaining money for the expenses of the work, 
«nd at one lime he was dismissed, as It was thought that 
his opinions were not In nqcord with those prevalent in 
Parif, Laid* he was permitted to continue the undertakrng 
Hn ffHind that nuiny of the church towers and spires which 
liad Ueen ueed in the survey of 1740, and which ne Intended 
WployJng again, had been destroyed; he could not use 
'nghal Arbf, for they were thought to be signals to the 
enemies of the country, and when he covered some of his 
AjotloAs with white sheets, ao that they might be more 
at a dbtanLe, they were supposed to ne standard# 
w (he couitter revdhftion, and it was fikrcssary to place blue 
hod.red,bands on them to calm the suspleions of the gepp- 
" .When lldthain had completed hie work in Spdin he 
jjm.net aUowed tq return to Paris, aifd although be 
i^rtlBQ of Che survey* he died More the deter^ 
itAmMd# ha«r brdught |p a soncluiion 
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Notwithstanding all these udversi' circumstances and dls^ 
' appointments, Delambre's ul count Is remarkably free from 
I bitterness 

It had been determined to submit the whole survey to a 
I I'ommittee of foreign stientiht men, so that it should have 
1 un internolional iharaitcr, and the meeting was fixed for 
I 15 vend^iniaire an 7 (the 6th Ociober, 1798), the survey, 

I however, was not completed until about two months later. 
'Ihe account of the invitation to this final meeting Is best 
given 111 l'>elambre's own words — 

I " On a vu que le premier prnjet avoK M d'invlter la 
Soii^ti^ myale de Londres A coniuurir avec I'Acad^mie des 
Scieiues U fixation dc I'unitt^ fondamentale, mais I’unitd 
' projrt^e £toit alors la longueur du pendule I,a mesure de 
' In m^ridipiinc ^toit une entrepnse bien plus considerable, 

; et d'liiip trop 1( ngue diiri^e pour qu'on p&t so fiulter de la 
' voir terminer par les (omniissaircs r^unis des deux nalions, 
lursqiie tant de causes proh.ibles et prochiiines puuvolt 
troublpc la bonne mtelligenic enirc leurs gniivernemens 
1 f.Vvrneinent ne prnuva que trop tftt combien celle crointe 
' 6tt)it fondle Maia les iiiesiircs trrmini!‘es, aviinl d'en 
j ddduire les lonsi'quimces, it n’y nioit plus aucuii incon- 
V('lllent, on devnit au inntiaire truuver un avantage rtfel, 
a soiimrttre le travail k Texaiiien de tnus les savanx de 
riuirnpe, et loiites Irs puiss.'inces nmirs ou seulement 
neutrex fiirent invitees ,1 nomnier dex d^^puK's k cp congrAs 
dune esp6ie toute nuuvrile ’’ (Mcthaiii and Delambre, 
" H.im du 'systfeme ni^lrique Dcrunal,” Tans, iHnO lome 
, I “ DiMours pr 61 iiiiinaire," pp ) 

I “ I PS s.iv.ins (il rangers venus pour prendre part 6 les 
I tr.u.iux ^tnient MM Ai.neae et van Swindm, d^pulAs 
I bataves, M Halbo, d^'puK^ du roi de Sardaigne, remplacd 
! dppuis par M Vassal 1 Eandi, envijvi' p>ir le gouveriieinent 
proviRoire du Fi^mont, M Uugge, d6putd du roi de Dane- 
iniin k, MM Ciscar et P6driivi's, di'puti^'^ du roi d'Kspagne, 
i\[ habbroni, ddput^ de 'Inscune, M brim him, rMpulii de 
\i Kdpublique romaine, M Masiheroni, di^put 4 de lx 
K^publique cisalpine, M Multedo, d£put(S de la Ri^publique 
ligurienne, et M Irallis, ddpul^ dc In Republique 
h( lv('tique " (/or, cif p 92). 

At that time England could not have been lonsidered 
ono of " les puissances nniies," for war was declared by 
France against England in 1701, and continued for nearly 
nine years 

It has been the custom to discredit the Royal Society with 
having instigated the refusal of the French invitation, but 
there is no indiiation whatever that the matter was at any 
time referred to the sof.iety The council minutes do not 
contain any mimtion of the invitation, and if the socipty 
had form ally or in form ally suggested or approved of the 
refusal, it is inconieivable that the Duke or Leeds, who 
was at the time a member of the council, although a not 
very regular attendant at the merlings, would have omitted 
to mention such a support of his action With regard tu 
the absence of any English men of scienco on the last com¬ 
mittee of revision, it seems certain, from Delumbre's state¬ 
ment, that on invitation was not sent, and the minutes of 
the touHLil of 1798 and 1799 4re silent on the aubjert 

Without the kind ussistante of others it would have been 
impossible for mn to have obtained the information above 
given, and I Cake this opportunity of tendering my sincere 
thanks to the Marquess of Salisbury, Sir Eric Barrington, 
Sir Courtenay Ilbert, Dr K T. Glazebrook, the officials of 
th-3 Royal Society and of Ihn Public Record Office, for their 
help, and lastly to my former mllcague. Prof Alfr^ loidge, 
who first put me on the right track by furnishing dates 
which much asalsted the seaich 

IUrpekt MlLIeod. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CambrhHjR —Ihe Sedgwick prize m geology U awarded 
to H- H. Thomas, 11* A , Sidney Suvsex College, 

Z. U Ahmad, fi^A , i'rinity College, has been decM 
to (fic IsBAc Newton studentship in physical asCronomy. 

The Medical College, Lahore, has been added to the, list 
of FtoQgnised echools of medicine, 
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A ■yndlcate is be appointed to draw up a acheine of 
Instruction and examination in mining enpi^ineenng, with 
a view to the requirements of the Coal Muiea Regulation 
Amendment Act, 1903. 

The Secretary of State for War has, on the nomination 
of the Seifate of the University of London, appointed Sir 
Henry Roocoe, F.R S., to be a member of the War Office 
Advisory Board for Military Education, as a representative 
of the university 

Tub King has been graciously pleased to promise a 
donation of 100 guineas in response to the appeal of the 
Senate of the University of London for funds to build and 
endoyif an Institute of Medical Sciences under the control 
of the university A large sum is needed tn carry out the 
scheme. Donations, which may be extended over a penod 
of three years, should be sent to the honorary tre-isurers, 
Dr. J K Fowler and Mr. H. T Butlin, at 35 Clarges 
Street, W 

Thb Senate of the University of London has adopted the 
following resolution —That the Board of Education be 
informed that the Senate, while m no way wishing to 
cause any postponement ^ the appointed day, think it 
desirable, in the interests of education in London, that the 
Universfly should be closely associated with the Education 
Committee to bo appointed by the London County Council, 
and that persons experienced m education should be members 
of that committee " 

Ihb new Paddington Technical Institute of the Ixintlon 
County Council was opened by Sir Arthur Rticker on 
February ay. The premises have been acquired for a sum 
of 15,000!, and are now admirably equipp^ as a technical 
irstitute Sir Arthur Rucker, in his address, said that the 
new institute represents what those in connection with the 
Ijondon University have long desired to see carried out— 
the union of the forces which have been engaged already in 
the work of teaching What is being done at Paddington 
must be done on a larger scale elsewhere throughout the 
metropolis so os to bring the schools into closer contact with 
the university, for until the combination of forces was 
effected they could not realise the full advantages of the 
S)8teni they wanted to inaugurate. Cooperation will be tlic 
note of the education in the future. The rhairmun of the 
London Technical Education Boaid, in proposing a vote of 
thanks to Sir Arthur Klicker, mentioned that in the course 
of a short time it was intended to erect a power-house at 
the new institute and establish an engineering laboratory 
for the purpose of carrying on a motor-car school 

At a meeting of the Senate of the University of Wales, 
held at Bangor, it was resolved to present an address of 
congratulation to Sir Henry Roscoe in connection with the 
forthcoming celebrations. It was also unanimously desired 
by the Senate that Principal Griffiths should represent the 
university In his official capacity of Vice-Chancellor at the 
opening of the new labor atones by the King at Cambridge 
The memorial circulated by the Royal Society with refer¬ 
ence to the teaching of science in spools was read by the 
Vice-Chancellor and discussed A protracted discussioa 
took place on a motion relating to the desirability of 
framing a scheme for the matriculation examination by 
which Latin would cease to be compulsory, and on a division 
taking pla're the n otion was carried by a majority, 
a committee being appointed to bring the matter before 
the Senate in a more definite form later on In connection 
with a recent petitkm presented to the University Court by 
the MoyiN' and an influenlial deputation from Swansea on 
behalf of the Swansea Technical CoUege, a committee was 
appointed to .draft a scheme, to be submitted to Parliament, 
for conferring on that oollega certain privileges of affili¬ 
ation to the university. 

Lord Kelvin distributed the priBSo and cdrtiflcaM, gfluned 
during the post session, to the students of the Northampton 
Institute, ClerkenwelL on February a6. During the course 
of hie address, speaking pf the work of the London Technical 
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Education Board, Lord Kelvin said .—Many must feel 
regret that that board win cease to exist In the coum of 
a few days. The new board which is to take ite place wRl 
have oil kinds of education under its charge-^-primary.' 
secondary, and technical It will need m ore money, and I 
hope it will be courageous and not fear to make a call on 
the rates when it is convinced that the payment of them 
will be for the benefit of the ratepayers," Continuing Lord 
Kelvin remarked.—" When you think of the great dis¬ 
coveries of Faraday in England and of Henry in Americap 
and the succession of workers from their time to the pre¬ 
sent day who have added so much to our knowledge, you 
cannot help being struck with Che enormous progress which 
science has made within a comparatively short penod; and 
perhaps that progress has been even more remarkable and 
striking at the beginning of the twentieth century than 
during the whole of the nineteenth century Many of these 
discoveries were for the moment in the realm of pure 
science, presenting no prospect of practical application, but 
what IS to bo thought of a scientific investigator who only 
looks for an immediate practical application of the result of 
his labours ^ The electrical discoveries of Faraday and 
Henry would never have been made if those great men hod 
contented themselves with asking Cui hono? —who will 
benefit by them? Ihe every-day workman would be all the 
happier for knowing something of the laws of nature de¬ 
veloped in the work he is called upon to perform Tho 
habit of mind of thinking scicntihcalfy and bringing scien¬ 
tific knowledge to bear on the practical work of Life not only 
contributes to the work being well done, but also ro the 
ruhness and mental wealth of the work " 

1 HE Prince and Princess of Wales paid a vlmt on February 
34 to tho Battersea Polytechnic, on the occasion of the 
tenth anniversary of the opening of that institution by the 
present King. The Prince of Wales distributed the prizes 
and certificates gained by the evening students during the 
past year, and Her Royal Highness opened a number of 
new rooms which form an extension of the domestic economy 
department Addresses of welcome were read by the chair¬ 
man of tho governing body of the polytechnic and by the 
Mayors of Battersea and Wandsworth. The Prince of 
Wales, in replying, pointed out how much the success of 
the London poly teenies was indebted, first, to the far- 
sreing thought of the Charity Commissioners, who twenty- 
one years ago suggested that the funds of certain ancient 
City charters should be devoted to the establishment in 
different parts of London of polytechnic institutes, and also 
to the City parochial foundations and the Technical Educa¬ 
tion Board of the London County Council In the course 
of his address to the prize-winners, His Royal Highness 
remarked —" Prc^bly at 00 tune in the history of our 
country has there bwi a greater demand upon the in¬ 
tellectual powers than there is to-day. Keen competition 
and rivalry characterise the existing relations between oooi- 
munities and nations Prof. Huxley some years ago ppintwi 
out with regard to our industries that we were in the 
piesence of a new struggle for existence; and more recently 
Sir Norman Lockyer, Tn his address to the British Asaoef- 
Qtion last year, went further, and declared that the scientific 
spirit, the brain-fnwer, must not be limited to the woriuhop 
when other nations utilise it In all branches of their admiob- 
tratlon, and he declared that universities and other teat^lnf 
centres are as important as battleships and big battalhms, 
and are, in fact, essential parts of a modem State's 
machinery." By thus directing attention to the prlndple 
that notional devalopiiient depends upon the provision made' 
for the cultivation of brain-power, the Prince of Wales has 
advanced the plea put forward by Sk Norman l,«ockyer Ip 
his preildentlal addreas at Scuthport. The Prince evidently 
recognises that the progress of a nation Is promoted by t^ . 
forces of higher educatum and research; and his convlerioB 
should encourage far-ieeing atatesmen to face aerlausty tbe^ 
question of orgamsing Uie forces whleh will make ui eqib|il 
to Germany ot the t 7 n|tad States in the struggle for , 
merclal sdpremacyi It must be elearty understobd that 
scientific sptribv-lkiquiirlpgf criti^, and progresalfe^" 
essential In the poUty of a modem State; and for tfds fehpeiL 
it is to be hoped that the Priooe of Wales'a ranUlTlc* wig fe#-, 
well eonsMered hy osk political leaders. 
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SOaSTJKS AND ACADEMIES. 

London. 

Royal Sociflty. JaniiBfy 38.—The * Idett of Langerhani ’ 

the Pancfeai/' By H. H. DalOf M.A., B.C., George 
Henry Lewei Student. Communkated by Prof. Starllngi 
P.R 9 - 

Since Ant deacribed by Lanfferhani, in 1869, the " iileti " 
luve had various functiona aedgned to them, on the asaumi^ 
tion that they are independent etructurea embedded In the 
pancreetlc tiseue, the prevalent view regarding them ae 
^uctlesB glanda furnishing an Internal secretion necessary 
for normal carbohydrate metabolism. 

‘ Lewaschew and others have stated that intermediate 
forms exist tratween the *' islets ” and the ordinary pan- 
•creatic alveoli, and that the abundance of Islets and the 
prevalence of intermediate forms are Increased by activity 
•of the gland. Lagnesse described a conversion of secretory 
lolveoli into islets and vice versA during embryonic develop¬ 
ment. 

These observations were made on the pancreas of the 
dog, cat, rabbit and toad, in conditions of rest, exhaustion, 
atarvation, and after ligature of the duct The tissue was 
hardened In a sublimate-formaldehyde mixture, cut in 
paraffin, and stained with toluidine blue and eosine. 

In the_ resting pancreas of ail the species examined, the 
intermediate forms described by I.#ewa5chew were observed, 
and In the toad Indications were found of a reconstruction 
of alveoli from islets. 

In the condition of exhaustion, produced, In the 
mammalian pancreas, by intravenous injection of secretin 
during anssthesla, In that of the load by hypodermic In¬ 
jection of the same substance, a very extensive conversion 
of secretory alveoli Into " islets " was observed, specimens 
being obtained from a dog with the greater part of a lobule^ 
from a toad with the greater part of the whole pancreas 
so converted. 

The effect of starvation, observed in a stray cat and In 
toads from the laboratory tank, was similar, but slighter 
in degree. 

In the dog and rabbit, occlusion of the duct caused an 
Intentitial nbrosls, the areas of tissue not destroyed 
assuming the " islet " condition The preformed islets 
appearecT to have no special immunity. 

February 4.—" On the Origin of Parasitism in Fungi " 
By George Mmoom (Principal Assistant, Herbarium, Royal 
Gardens, Kew). Communicated by Sir William T 
Thlselton-Dyer, RC.M.G., C.l.E , F R.S 

The hitherto unexplaln^ problem as to why parasitic 
fungi ore usually conAned to one, or at moat a few closely 
allied host-plants is shown to be due to chemotaxis. An 
extensive s^es of experiments was conducted with both 
parasitic and saprophytic fungi for the purpose of deter¬ 
mining the positive or negative chemotactic nature of 
various substances occurring normally in plants Among 
such may bo enumerated saccharose, glucose, aaparogin, 
malic and oxalic acid, and pectase. Practically the germ 
tubes of all fungi are positively chemotactic to saccharose, 
and the reason why all plants containing this substance are 
not attacked by every kind of fungus is because certain 
other nbstances present in the plant are negatively efaemo- 
tactic or repellent to the germ-tubes 

ImmunsT specimens of plants belonging to species attacked 
by an obligate peumdte owe their Immunity to die absence 
or small proportion of the Substance chemotactic to the 
MnwltOr This discovery wilt asaist In the productloii of 
pumme ptralni of cultivated plants, all previous attempts 
lit' this' Arecdoo having been coi^ucted along lines of 
fligNoal realftMce. 

SVraphytIc fungi can be educated to become para- 
^ MvIniE ™ spoTea on a living laaf that haa had a 
m poalHvely chanotartlc to tne germ-tubes of the 
experj^meoted <^lth Injected lato Its tissues. .By 
dSNUis ■ ^aiitic fungue ^ lip led fo atCadc a 
IdaoL * 

uiplforiniifepta prove vd&at haa Idtfanrto hnly/besii 
" partiltliiD on the part of fudgl If 

eapecteVy during ffm idght or Ui 
wrihf foi. ttt jiteattr of die 



cells and to the presence In excess of the chemotactic aulH 
stance in the cell-sap. 

February 11—*'On Certain Pro^tles of the Silver- 
Cadmium Serlea of Alloys.'* By T. Kirke Roooi D.Sc. 
Communicated by C. T. Heycock, F.R.S 

The attempts made at the Royal Mint to produce uni¬ 
form standara trial plates of silver and copper have been 
unsuccessful owing to the senegation of the constituents. 
The cooling curve of the aTliw shows that solidiAcatlon 
begins at 900° and ends at 778** after passing through a 
pasty stage, during which rearrangement of the con¬ 
stituents can take place, with the result that the uniform 
distribution of the silver is disturbed The cooling curve 
of the alloy containing 9a 5 per cent of silver and 7 5 per 
cent of cadmium Is found to resemble that of a pure metal, 
showing no appreciable pasty stage, and on testing platea 
made of these materials they were found to be uniform In 
composition. The alloy Is exceedingly ductile, and fio 
difficulty is encountered in making assays on It by any of 
the well-known methods In preparing large ingots It Is 
necessary to pour silver into a suitable amount of molten 
cadmium, this method minimising the loss of cadmium by 
volatilisation The cooling curves and the microstnicture 
of the whole senes of alloys of silver and cadmium have 
also been studied, and evidence haa been obtained of the 
existence of a number of compounds. The alloys contain¬ 
ing from 100 to 80 per cent, of silver ore homogeneous at 
all temperatures below the solidus curve, althou^rh they 
I appear to contain two bodies between the Bolldua and 
liquidus curves 


*' On the High Temperature Standards of the National 
Physical Laboratory. on Account of a Comparison of 
Platinum Thermometers and Thermo-junctlons with the 
Gas Thermometer " By J, A ttarkar, D Sc. Com¬ 
municated by R T Glazebrook, F K.S 

This paper contains an account of a continuation of the 
work of Dr. P. Chappuis and the author (Phil Traru , A., 
1900) on a comparison of the scale of the gas thermometer 
with that of certain platinum thermometers, from below 
zero to 600” C. 

The results of this work conArmed the experiments of 
Callender and Griffiths, and showed that the indications of 
the platinum thermometer may be reduced to the normal 
scale by the aid of CaUendar's difference formula 

d=T- -a[(T/100)* -T/ looj, 

where pt is the platinum temperature, T the temperature 
on the normal scale, and B a constant which, for pure 
platinum, la about 1 5. 

The temperatures chosen for the determination of 8 are 
o” C., loo** C., and the boiling point of sulphur. 

In the present paper the work Is extended to a temperor 
hire of 1000* C., a number of standara thormo-junctiona 
of platinum—platInum-rbodJum being also include in the 
comparisons. 

The gas thermometer employed for this work was pre¬ 
sented to the laboratory by Sir Andrew Noble. The bulbs 
used were of porcelain, glazed Inside and out, and the gaa 
used wAs pure dry nitrogen The thermo-juncifons were 
carefully compared at a number of Axed points up to 
960* C., before use, widi concordant results. A egwclal 
potentiometer designed arid made in the laboratory enabled 
the thermo-junction readings to be taken with great 
accuracy 

The platinum thormomatcra employed were one of (he 
three used by Harker and Chappuis In their earlier work, 
and a new one belonging to the British Assodatloia The 
different Instruments, after determination of their constants, 
were tested together In specially constructed electric resfot- 
once fornooes, heated from a special battery In which 
temperatures from 400°-! 100” C. could be ve^ steaiUly 
maintained for considerable periods. Special winding en¬ 
abled a compensation to be made for the greater cooling 
effect at the ends of^the furnaces, so that over a conrider- 
al^ length tito temperature was exceedingly unlfonm 

The investigstiiOfi shows that.— 

(1) The raadinga of the platinum thermometorA BAg and 
|L1 whichr may be takes as reprasentatlve bistriimantf, 
mmAfqdiicid to Ihd air male by (be use of CaUendar's 
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differencA formuln, Hrp, up tu a temperature of 1000" C., 
in close agreement with the results obtained from the con¬ 
stant volume nitrogen thermometer, employing chemical 
nitrogen, and using the received value for the dilatation 
of the Berlin porcelain, of which the bulb is mode 

(a) The platinum thermometers agree very closely with 
a set of thermo-jumtions representing the temperature 
scale of the RrKhSnnbtult, b.i^ on measurements with a 
gas thermometer having 0 bulb of platinum-indium 

As the reaiihs of Ihese experiments seem to justify verv 
completely the use of Tullendar’s parabolic formula over 
a wide range, a Uible has been calculated by which the 
value of '1 iiu> be obtained direitly from ihe value of pt 
for a range of temperature extending from —200®-! 100° ( , 
and fur the value 1 5 of the constant 5 

A New Method of Opteiiing Klertncol On illations " 
By J A Iwlnva LI. D , 1* K S , and L. H Waltnr. 

Ihe paper den'ribes .1 deteiinr of elettncal obvillalions 
suitable for wireless telegraphy It 19 based on Ewing's 
hjsteresiN tester, .ind ninploys the change which pleririial 
oscillations produir in the hysteresis uf u nuignetu inelul 
exposed to reversals of magnet ism by means of .1 revolving 
Fieid. Ihe hysteresis muses the magnelu metal to be 
diMggetl after the held, and this drag is opposed by a spring, 
a dehnitp delleition of the metal being thereby produced 
When the oMillntionh act this defleclion undergoes a sudden 
ihiinge which iiiiisIiIuign the indication 

I ndor the conditions hrst experimented on, the uuLhers 
found, aa they expected, a reduction of the hysteresis de^ 
neilion when the 4js( illations Oii'ted But in later expen- 
lUentb, when the magnet it metal was arranged in the form 
of a hne inbululed steel wire through whith the eletlntdl 
imillations were caused to pass, it was found that they 
prndiued a large increase in the defleitioii 

In the instrument evhibitHi the revolving held is supplied 
bv an eleitroiuagnet with long wedge-shaped jxile pieces 
between wliuh a long bobbin of (he sicrl wire is pivoted, st» 
that rhe magnetiL drug lends to make it tuin on its axis 
It IS (ontrulled by a spring and furnished W'lth u mirror 
or other indualnr of dehei tiun 'j he bobbin is wound with 
about 500 turns of No «|(i gauge hard-drawn steel wire, in¬ 
sulated with silk, the winding being non-indiiitive It is 
immerKed in oil, which serves to steudy the defliition as 
well as to reinforce thi' insulation 
Ihe detector gives quantitative readings, and, in some 
tases, the defIrHtHin may be loo large fu be easily read by 
(he stale For this purpose n vuriuble shunt is provided, by 
which the deflettion tan be regulated 
For the purpose of wireless telegraphy, the instrument 
haa the advantage of giving metrical eltects The beneht 
of this in fiicilitating tuning, and in other respects, need 
rot be insisted upon 

From the phjtfical point of view, the augmentation of 
hyitereaii Is interesting and unlooked for It is probably 
10 be ascribed to this, that line oscillatory circular magnet¬ 
isation facilitates the longitudinal magnetising process, en¬ 
abling the steel to take up a much larger magnetisation 
nr each reversal than it would otherwise take, and thus 
indirectly augmenting the hysteresis to such an extent that 
the direct influence of the oacillationH in reducing it ts 
overpowered 'Ihe net result appears to be dependent on 
two aiitdgonlstlc influences, and, in fine eteel wire, under 
the conditions uf the experiments, the influence making for 
increased hysteresis, as u result of the increased range of 
magnetic induction, is much the more powerful. 

Llnnonn iocigty, February 4.—Prof S. H. Vines, F.R.S., 
president, in the chair.—Mr C. E talmon exhibited two 
specimens of EpUohiurn coUinum^ C C. Gmd., from Scot¬ 
land, with a series of £. mottianum and E laneeolaium for 
comparison.-^The PvweMoiit gave an account of re- 
searchea Jnto the phyaloiogy of the yeaet-plant (Saceharo- 
mycts Cerrvuiae). He directed attention to the fact 
that though thle plant conslete of but a eingle 
miiiute cell It produces a variety of enzymee or ferments. 
drorfose, tnvertase^ ^ueate, »ymase, as well ae an 
imdcOned ennme, ^oleajs, which digvata protefd matter. 
^ firoteoljfnc activity of yeast has engafed the attention 
off fnany observere, of whom Hahn ana fierec eapresa the 
aplnloii that the planr eofitalna a protease which reeemhles, 
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in some respects, rhe pepsin of the animal body. In other 
respects the trypsin. In November, 190a, the dletovery hf a 
proteose rpHrmbling the recently discovered erepsm ii the 
animal body was announced by the president. Since ihen 
he has endeavoured to determine whether or not the proteo¬ 
lytic phenomena of yeast may not be due In part to the 
presence of an enzyme of this character, with results which 
induate that this is the case A filtered watery extract of 
yrast rendilv ddoniposes the simpler proteids, laich as 
ulbumoses and peptones, into non-proteid bodies, such as 
leiu'in, tyrosin, Sir , as indicated by the tryptophane-reaction- 
Suih un extrait was, however, In no case observed to exert 
any digestive action upon a higher proieid, such as fibrin. ' 

1 he conclusion to be drawn Is that the protease extractable 
from veasr bv water is an erep^in Yeast conialn<i a 
protease that digests fibrin If yeast be extracted with a 

2 per ceni. solution of common salt, a liquid is obtained 
whuh digests fibrin wilh Lcrtainty. What, now, is the 
nature of this protease that digests fibrin? Though the 
point can only be finally seitled by Separating and isolating 
(he two proienbefi, the probability is that this peptonising 
enzvme is j vegetable trypsin The conclusion suggested 
bv the observed fncis is thur yeast lontains at any rale two 
proteases, the one an erepsln, the other probably a trypsin 
—Mr E S Salmon gave an aiunint of his further re- 
scarvhes on the speLiulisutiun of parasitism in the 
)!,r\siph,i( CrC. The comparative inoculation expenmentb of 
ib^a leaves of various spei'ics of Bronius, earned out by the 
author, have shown that a very high degree of spenalisj- 
Liun has been re.u hed in the adaptive parasitism of 
Gfdniimj, DC , 10 the different species of the genus Bromus 
'I Ills spei'inlixfiiKm has involved the evolution of a consider¬ 
able number uf biologu forms " of the fungus, The facts 
obtained show nut only the high degree of specialisaliori 
which the fungus has umlergone, but also that each species 
of Bromus iKissesses distinctive physiological characters 
c\lotting (oniomilanlly with the specific morphologiral 
(biiraiters 

Physical Bociety, Feb 12.—Annual general meeting.— 
Dr R T Glazebrook, F K S , president, in Ihe chair. 
The president delivered un address in which he dealt with 
one or two matters conneited with the theory of the mUru- 
bcnpe 

EniNHURGII 

Royal Society, Tsnusry 4,—Prof. Duns in the chair. 
—In a paper on the nllateral ungin of the epiphysis in the 
thick. Dr John OAmoron showed that the epiphysis in 
the chick orlses in the form of two bilateral outgrowths, of 
which the left Is by far the better marked m the two. 
These results correspond in their main features with those 
already obtained by the author in the case of the Amphibia, 
'ilie evidence is gaming ground that the epiphysis is 
bilateral and not mesial in origin —Prof. A. C. Mltesiwll 
gave an account of a mullnmetre resistance bridge, which 
he had constructed for investigations In which very strong 
currents were to be used. There were Some special features 
fur secviTing steady pressure contact Ihe many standard 
coils which could be arranged in a great variety of ways 
were loosely wound in long coils, and the temperature was 
determined by the change of resistance of a platinum Coll 
wound similarly in the heart of the collection of resistance 
colls. The coils were made of Beacon wire, and had alt 
been carefully standardised by the Board of Trade.—T^o 
mathematical papers by the llev. K. H. Jmefcawn dealt ^tfa 
certain fundamental power series and their dIffereBBel 
equations, and an additional note on generalised functhms 
of Bessel and Legendre. 

January iB.-^r. Robert Munro In the chbl/.—Fftrf. 
Graham Korr read a paper on the early development of 
motor nerves and myotomes In LspidQHfw ^radoxn, Ntg. 
Photographs taken ironi untouched negatives were shoii^ 
llluetratlng the foUowliig points'll) the fact that 
motor neryc tnifiJks exum as metamerkdlly repei^ 
bridges of gwinular protoplasm at a perkid When mypiome 
and spinal cord ware still In content; (s),thdt the derre 
trank was at fli‘st naked; ( 3 > that later oh ft « 

covering off Tblk4adnn 'mesenchymatous prOtopUntn dflMA 
spread itself out aiid fprnied a contlnoeiis 
sheath; and ( 4 ) that at certain itatfes cstoditets 
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comM be obttrved between motor nerve trunk and the proto- 
^■emk body 'ol the myoepithelial cell, of which, indeed, 
the was merely a tall-like prolongation In regard 

tg (N myotomes, Jt wa* pointed out that the greater part 
Of Ihe fully-formed muerle segment was derived from the 
oglff gnli of the myotome —Dr T H BnrM read a 
paper on the histology of the blood in the embryo 
of Cep^dositen paradojca, part i , strurture of the resting 
and dividing corpuecles '1 he material loaned by Prof 
Gi^om Kerr is ev optionally advantageous for the study 
of structures. '1 he large red corpuscles, 50^ in 

diameter, have a definite hbnllar structure, with a broad 
dMUar equatorial band round the equator in the resting 
dllc-ehaped corpusde 'J he nucleus has a very coarse 
chromatin network whiih stains difTerenlly from that of 
all the other nuclei, taking in and and basic mixtures only 
the acid dye The chnniuistmics in mitosis react similarly 
No centrosome Is present in the disc-bhuped LXjrpusde, but 
It appears an a double body with exceptional distinctness in 
iivjil and round Lxirpusdes As all stages between the flat 
disc and the round corpumles are found, it is probable that 
the disc rounds up before division, and as the (entrosome 
disappears when division is even, that it is formefl afresh 
f)r each division 'J he leucocytps are found in several 
veneticB’—a small mononuclear hyaline corpuscle, a large 
mononucleur form with dislimt protoplasmu meshworks 
basophil in reaction, and polymcirphonuilear granular 
corpuscles. The granules are eosinophil, \ary much in sire, 
ana accumulate in the lytoplrism until it is entirel) fdled 
with them- These corpuMles are <H.tively anueboid, .ind 
each pooeesoes a large permanent centrosome and attrndion 
sphere, evidently related 10 the amoeboid movements, A 
paper by'Mr E J BImi on the development of Xrnopus, 
was also read, and was full) ilUisir'iInd by u Fine senes of 
lantern slides 

Paris 

Academy of Sciences, February aa,—M Mascart in the 
chair,—On Home points in the theory of algebraic func¬ 
tions of two variables and their integrals Emile Picard. 
RefractomeiriL studies relating to the constitution of 
methinlc cyano-acids A Hmllcr and P Ih Muller. The 
Introduction of negative radicles into neutral molecules such 
as camphor, aceCoacetic and malonir esters gives rise to 
■ubitances of clearly acid function lu whHh the name of 
inethinic Bcida is applied Ten of these Lompnunds, in 
wiilch the negative radicle is cyanogen, have been prepared 
and their refraction and dispersion measured, with a view 
to throwing light on the question as to whether they possess 
a ketonie or enolic constitution It is shown that the ex¬ 
perimental numbers approach more nearly llHise inUuljlpd 
on the assumption of the enullc formula than those required 
for the ketonfc formula. It is possible, however, that some 
of the divergemres noted may be due to the association of 
three negative groups with the same carbon atom — On the 
genus Ortmannia, and the mutations of certain Atyides 
£. L. Bouviur..' The author regards 0 /fniannia llenshaw 
ai being a mutation of ^fya buuleala, which presents 
Che peculiarity of recalling the immediate ancestral form 
of the Atya.—^The action of human semm on some patho¬ 
genic IrypanoaDmcs; the action of arsemous acid upon 
Tr. ^anthume ; A. Lavoran. It has been shown by 
Dutton and Todd that the trypanoaome obtained from 
horses in Gambia and Tr. gamhieute are probably not 
l^enticB], and the author has found that these two patho- 
gnUc trypBiioaiiiiei ore clearly differentiated by their re- 
Bbtloa towards human serum. The former la clearly though 
•^ighfly affected by human serum, whilst Tf, cambiaHse 
k oompitetely refractory. An experimental study of the 
vnioils remedies that have been suggested for the amelior- 
.dUbti of ^panosumlasts shows that arsemoua acid is the 
^ posaeaali^ marked effect, and this Is reauired In 
'jUm' doses- ,]| la possible that treatment with this in the 
of sleeping sIckneHrii: before nervous lesions 
eommen^; may lead to a curd.—The photographic 
aimghCleB Of the .aendn produced by the o-rays on gi^Bmall 
If, BNindlM Repiodxictloni are^glven of 
^ • the increase in die ottlnlc Mion of 4 he 

by the action of dtq n^ays, and also ehowlpg 
by'a CiBbkel'i tute arp polBrIiW. 
ftea^tlidw itooeisiry to bbtaNi tSircesslUl 


results are also given —The direct addition of hydrogen td 
aniline . the synthesis of cyclohexylamlne and of two other 
new amines Paul tabatlar and J. B. BeiMferam. The 
vapour of aniline, treated with an excess of hydrogen in 
presence of reduced nickel at 190° C , gives ammonia, cvclo- 
hexylamine, dirvclohexylamine, (C|H,,)-NH, 

and cyclohcNylaniline, C.IIb Nil C.Hjp the two latter being 
new A description is given of the physical properties of 
these amines, together with the preparation of the carbon¬ 
ates and h}2droihlofides—On the soils of fossil vegetatloit 
of Sigillaria and Lepidodendron M Qrand'lury. — 

On a group of problems m geometry C Oulchartf^-^ir 
suites of analytical functions P Montal. —On the repfC- 
sent.itiun of functions by rational fractions R de Montessua 
da Bailor*. —On the fragility of metals A Borot and> 
Henri Michel Lovy. In a former paper the authors have 
given a new method for measuring the effects produced 
b) shoik in nolihed test-pieces In the ^n-esent paper the 
results of the application of this method to two metals are 
giv'en, and it is shown that differentes in properties can be 
thus brought out which are not deletled by the ordinary 
methods of testing —^"1 he part played by the Lorpuscles in 
the formation of the anodic c^umn in tubes of rarefied ' 
glides II B*llati From the author's experiments the con- 
iluMon IS drawn that the lumincsicnie of a gas to which 
th' n.imn of anodic lulumn i*; given follows exactly tjha 
tr.ijeitoiy whiih would be expci ted for the negulive ror 
puscles, and ha^ no relation wiih that of the po-urlve Ions 
A reproduction of two photographs showing the uppear- 
antes observed with hvdrugen .ind oxygen tubes accom¬ 
panies the paper — I he laws of the anomalous propiigalion 
nl light in optical instruments Cf BagnM.- Ihe relation 
between diffusion and viscosity J Thovart. 'J he diffusion 
innstant, U, and the viscxisity, f, were measLired for ;i 1 per 
lent solution of phenol in variuuj. solvents, and it was 
found that the prodiul Of was a tonslant —Contribution 
to the study of audition M Marago. Ihe study Of the 
ear in a pathological slate has led the author to propose 
sunn* iiKKliruation m Helmholtz's theory of hearing—On 
the spei^lruin of the arc C de Wattevllle. The method 
of Fleniing and Fetavel, devised to study the luniinoui 
intensity of the electric arc produced by an alternating 
lurrent, is apfilied to a study of the sjHH'trum under similar 
ionditions Ihe nuxlifitalions priKlitipd arc such that the 
iiri spectrum apprnaLhes in Lharacter that of the flame 
spiH.'trum —On disruptive disch.jrge ut very high pressure 
J da Kowalahl. —A new receiver for wireless telegraphy 
N Vasilesro Karpan. —On Ihe n-rays emitted by an 
elortnc current passing through n wire V Jdgau. The 
rays were put in evidence both by the effect on the lustre 
of phosphorescent lalLuim phosphide and by the BLtion on 
a blue gas flame—Ihe study of the law of photographic 
development as a function of the tnne Adrien Oudbhard. 

'A new improved C) pe of chronograph . Robert Ludwig 
Mand and Meyer Wlldarmann. In this ciuonograph the 
cylinder is fixed, and the style, with the electromagnet 
which actuates it, rotates round the cylinder. With a 
cylinder Oo cm long, a record lasting fifty minutes, and 
with on accuracy of i/joth of h feiono, tan be obtained.^ 
On the specific potentlalisation and the conientrutiort of 
energy Ernest Balvanri— Experimnnlal researches on 
distllfation Eug Ohairabat and J Baaliaraliaa* A 
study of the theory of steam distillation.—On the inAnganl 
manganates of the alkaline earths V Auvar and M Bilhr. 
—rito action of rurbonic acid on solutions of sodium 
nitrite I Louis Maunlar. The author controverts the ran- 
cluslons of MM C. Manfi and R. Morqult, and shows that 
the liberation of nitrous acid In their experiments was due 
to the presence of potassium Iodide In their solutions,— 
On mannamine, a new base derived from mannpse. 
E Baun. Mannose is converted Into Its oxime by means 
of hydroxylamlne; this is reduced, and the amU^ sepirnted 
in the form of the oxalate. Several salts and derivatives 
of the new base are described.—Researches on rlqlnine 
L- Maauanna and^L- BMllppa. The formula 
k ascribed to this compound, which is (he methyl ester of 
Hclnlnic acid The latter acid appears to be the carboxyl 
, derivative of an imlnocnsthylpyridina,—^n the mversMm of 
'^sugar s L Undab— On Ihe dmultaneous existence In 
lIvTitf cells of dlastotes whlc^i MUeM both aotldklng end 
rncKiclds^ properties, and on the oxidising power of re- 
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duGcaM ’ Emm. Posql-lMot.^ A claim ior priority ai 
a^ainat MM. Abckais and Aloy.-^- 0 n tha devalopinent of th« 
vaKular crypt9gpiiii * G, The item of the 

fm Ji oonintutef by th«, fil^od of different parti, varying 
In number ac^owllng to the llvel coniidered.—On the 

S Btematlc poaltlon of the erfoo^tei €»f orchidi; 1. talloutf. 

iveral authors have obtajncd ^fropi the roots of orchidi 
fblfgl aitted 'FuiaHum, but thetie would appear to have 
been external, the endophytic forms obtained from the cells 
of the orchid ate distinct from Fuiarium —The mycelium 
and conidlan form of the Morel - Marin Molllard. —On the 
am of Ihe human akeletona from the caves of Mentone 
Mareellltt Boulo. The riceletons would appear to be of the 
same age ai the depoilti in which they were found, corre¬ 
sponding te the warm and moat ancient period of the 
QuaMiary. Other skeletons found in higher layers corre- 
fspoad to later periods of the same formation —On a tunnel 
<at Oupllz-Tallce, Tranacaucasia E A. Martol. —Re¬ 
searches on the emission of the n^-ays in certain phenomena 
of inhibition . Aug. OMrpontlor and Ed Moyor. —The 
^action df the ^radium radiations on colloids, hGemoglobin, 
fermtpUS* and ua red corpuscles; Victor Honrl and Andr^ 
The d-rays, charged negatively, can precipitate 
poBitive colloids, and are wlthwt action on negative 
rollofds. Oixyhflsmoglobln from the dog and the frog is 
triMprfbfmed into methsmoglobin and slowly precipitated; 
LBi'bonoxylitBmoglobln remains unaltered. Ferments under 
the actlon^of the raya slowly lose their activity, and after 
sever^ days become oompletelv inactive*—The emission of 
the M-raye in certain pathological cases; Gilbert Ballot. — 
The influence of the radium radiations on the toxicity of 
snake poison C. Phloallo. The rays emitted by radium 
exercise an attenuating influence on snake poison, the in- 
censlly of which Is a function of .the time—A physical and 
chemical method of recognising and measuring de^ sub¬ 
marine currents; M Thoulo^-^ome new observations on 
phthifkksls in the vine, L Mangin and P. Vlala.— On 
the effecta of grafting on the vine Lucien Panlol and Ch 
Uiyroati 
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iuE ^WMfilL.S Of INDIAN GARDENi>. 


Iam0 friends and, Acquaintances a Study of 

iha WdtfM df Bttds and other Animals Frequenting 
fMUAH S9^ts and Gardens By Lieut -Colonel 
D. D. CttMIlngham, C.I.E., F.R.S. Pp viii + 423 
(London r John Murray, 1903.) Price 12s net 

B ooks on the animnls, birds especially, that 
ateund In Indian g^ardcns tend to become 


lumerous. This is not surprising, for the wealth of 
inimat nfa to be found in Indian cities, and especially 


n suburban gardens, far exceeds anything known in 
Surope. Not Only is the fauna much richer, but, as 
Colonel Ctirmlngham points out, all animals arc tamer 
ind are protected by the human inhabitants of the 
:ountryi ” wfiO," as he says, " are free from the desire 
to CBphM or kill any strange or beautiful living thing 
that they may meet with, Dvho have no youthful 
hereditary instinct for bird-nesting, and in mature life 
no natural appreciation of ' murder as a fine art.’ ” 

but phrase is quite correctly applied to 
a race amongst whuii Thugs and Dacoits flourished 


at no distant period In the past may perhaps be open 
to doubti but there is no question that veneration for 
aninul life is a Hvbig principle amongst Hindoos and 
BuddhlitSi and conpequently that in but few countries 
In tjhe worU are wild birds and beasts more familiar 
than in Indla- 


in older works, but they are so intetesting that they 
will bear repeating,, and thp liabDity -of ail observer^ 
to error in noting the hdbits of' wild ahhnals is 96 
great that it is only by repeated observations that 
accuracy can be attained Moreover, many of the facts 
noticed, even if they have"been observed before,.are 
not generally known As an instance of such con¬ 
tributions to natural history Ihe following account of 
the device adopted by a pair of **koils," the famous 
Indian fruit^uckoos, when engaged in laying eggs in 
the nests of crows may be quoted It is, of course, 
well known that the sexes in the kuil differ much more 
than they do in the majority of cuckoos, the male being 
glossy black, the female speckled brown, and it 
IS extraordinary that a bird of inferior intelligenct and 
inferior pugnacity should succeed in foisting its eggs 
o.i a crow, its superior in both respects. 

’’The order of events is this when everything 
ready and a desirable nest has been chosen, the cock- 
koil, conspicuous in his shining black plumage and 
crimson eyes, seats himself on a prominent percH,* * 
whilst the hen, in modest speckled grey garb, lurks 
hidden amongst dense masses of neighbouring fohagi* 
He then lifts up his voice and shouts aloud, his voice 
becoming more and more insistent with every repeti¬ 
tion of his call, and very soon attracting the attention 
of the owners of the nest, who rush out to the attack 
and chase him away. Now comes the chance for his 
Wife, who forthwith nips in to deposit her egg. Very 
often she does this successfully before the crows have 
returned, but every now and then she is caught in the 
act, and driven on, like her husband, utUning volleys 
of shrill outcries " 


The riebnem of the vegetation in Indian gardens 
will In a fow months, If not checked, convert any 
vacant apaCO Into a thii^et, and the cover that Is thus 
produced affords a great attraction to the wild animals 
of the neiglApurhood. Calcutta, where most of 
ColoneJ^Cunnlagham’s notes were made, has a richer 
fauna and flora than Indian cities in general, and 
amongst its suburban gardens* arc the beautiful 
Botanic Gard^^s of Shibpur, which are unsurpassed in 
IndUif Bftd,t||p fauna of which has long been almost as 
famouft as^ fojB flora. 


Of the opportunities afforded by Calcutta suburban 
gardens for*the observation of bir^ and other animals 
Cofonel Cunningham has made admirable use, and his 
notes ou^ he fairly compared with Aitken’s well- 
known on My Frontier ’* and A Naturalist 

on the Pfohrt" So far as it has been possible to check 
die aeOOunts In the present work, all the animals, 
blasts, reptiles, batrachians and fishes arc 
WdsOlljf^ identified, and the accounts of their habits 
^ obscuration, not, as is so frequently 

from tales told by imaginative natives of the 
Only one instance has been met with in 
d M^ Celonel Cunningham's experience is Opposed 
of other Writers. He says that tree^snakqs, 
pt^cteribans, are " decidedly lU-tempered 
y jj S * ready to bite "^(p.^ 338). The eai:- 

lAe.|iresent writer la precisely the contrgry, 
probably some explanation of the 


S r thfit^mafly of ,the observations now roi 
'li^.inai^ by other writers hnd ^bllahed 


Many of the notes on snakes are interesting, and 
in this case even the " snake-stonrs ” may be believed, 
one may be quoted. 

** When there was much demand for stores of dried 
venom for European laboratories, the old snake-man* 
in the Zoological Garden at Alipur was sent out every 
autumn to collect as many snakes as possible for use 
during the ensuing winter His excursions generally 
lasted for a week or two, and then he would return 
laden with sacks full of snakes Once he came back 
in great triumph bringing n hundred and fifty cobras, 
and it was a gruesome sight to watch him loose the 
mouth of one of his sacks and plunge his arm down 
into it in order to haul out one after another of his 
prisoners. The cobras were so crowded and 
hampered in their,confined quarters as to be quite un¬ 
able to raise their heads and necks for the downward 
stroke with which they normally lay hold, and the man 
knew so well where and how to seize them, that the 
chance of his being bitten was really very small." 

It is to be regretted that the plates in this book are 
by no means so good as the texL Some afford a fair' 
idea of the birds or other animals represented, though 
even in this case, as in the two coloured' views of 
adjutants by day and at roost, the figures are some¬ 
times caricatures, and the majori^ appear to be copfos 
of indifferent Indian native drawings. Colonel 
dunningham is too good an observer not to be aware 
that neither the colour nor the relative position of the 
head, wingN, and body during flight of the Indian 
swifts represented in Plate xiv. is correct, that the 
ante on Plate vl. (p. iia) should he shown as lar^ 
than ^ aggs of the biue-thremd 6arbet, and Chat tfie 
crow In ,the front of the plate opposite p. 60 odgfat to 
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have the head and neck grey and not black like the 
corbies ” in the background. There Is evidently 
some error about these figures, for they are referred 
to throughout the book as Plates i., ii , &c , whilst the 
corresponding numbers are only marked on t^m ex¬ 
ceptionally and sporadically 
But although the illustrations are not so good as 
could be wished—and all who have had experience in 
similar matters know how very difficult it is to secure 
good figures of animals—the perusal of the present 
book may be recommended to all who are interested 
In the animal life of India W T. B. 

ENGINEERING SCIENCE 
Strength and Elasticity of Structural Members. By 
R J. Woods, M.lnst C E. Pp. xj-l-310 (London. 
£. Arnold, 1903.) Price 10s. 6d net 

URING the last fifteen years there has been a 
rapid growth in the number of engineering 
students taking a full course at one or other of the 
many institutions in Great Britain and America which 
offer instruction in the necessary subjects, and as a 
result there has been a steady stream of text-books 
written especially for this comparatively new class of 
college students. The strength and elasticity of 
materials is a branch of engineering science which 
must be thoroughly mastered by every student, no 
matter to what branch of engineering he eventually 
proposes to devote himself. It is not surprising, there¬ 
fore, that a number of text-books devoid to this sub¬ 
ject have been published during the past few years, and 
it IS hence a somewhat difficult matter for any author 
to show much originality in his treatment of the 
problems which have to be solved Mr. Woods has, 
however, been able to deal with several points in a 
fresh and interesting manner The book will be 
especially valuable to the private student on account 
of the very excellent series of examples at the end of 
each chapter, with the solutions given in every case. 

The first chapter is devoted to graphical statics, and 
after simple definitions of the triangle and polygon of 
forces, the funicular polygon, and the graphical con¬ 
ditions of equilibrium, the methods of solution are ex¬ 
plained, and then applied to the practical problems of 
the graphical determination of stresses in roofs, 
girders, and framed structures. In the next three 
chapters the relations between stress and strain are very 
fully and carefully discussed, the properties of the 
ellipse oT stress arc deduced, and the results are 
applied to the determination of the principal stresses 
"in a beam- In a text-book of this nature it is 
very important that complete tables should be 
given of the weights, strengths, and other proper¬ 
ties of the various materials used by engineers in 
structural work, and it may be well to point out that 
tha tables given on pp. 7a and 73 might have been 
considerably increased, and certainly would have been 
improved, by the addition of a column giving the 
elastic Ufnjt hi tensloO for such materials aa wrought 
iron, miti steel, &c. 

In dealing wUh bending and banding moments, a 
slight inversion of the actual order adopted would 
Ma 1793. VOL. 69] 


probably have facilitated the reading df tin private 
student, that is to say, in chapter v. it woid 4 have been 
better to have placed the formulae conrt^f^lfig stress 
and bending moment at the_ end rafiw thap at.the 
beginning, after all the preliminary work of ^cnpln- 
ation of bending moment, drawing of shear and bedd¬ 
ing moment diagrams, &c., had been fully treated 
The author has introduced into the chapters dealing 
with beams the graphical methods for finding the 
equivalent area or modulus of section of beams; tlrds 
useful piece of work is too often omitted from the 
ordinary text-books. 

As the book was originally written In the form of a 
senes of lectures for students at the Royal Indian 
Engineering College, it naturally deals with one or 
two branches of the subject not usually considered in 
elementary text-books; for example, stresses at the 
joints in masonry structures, stresses due to ^earth 
pressure at the back of retaining walls, and the 
strength and design of riveted joints for structural 
work, are all fully discussed. Use book is a good, 
clearly written text-book, and will probably be a useful 
work of reference not only to the engineering student, 
but to those engaged in actual practical work. 

T. H, B. 

SCHOOL GEOMETRY. 

Theoretical Geometry for Beginfters. Part hi By 
C H Allcock Pp. viii+113. (London Mac¬ 
millan and Co., Ltd., 1904.) Price is. 6d. 
Elementary Geometry Section 111 . By Frank R. 
Harrell, M A, B.Sc Pp, vlll 4- 285 to 360. 
(London . Longmans, Green and Co , 1904.) Price 
IS 6 d 

Rudiments of Geometry for Junior Classes. By M. 
Wilson. Pp. 228. (London , W, R RuSseH and 
Co.) Price is. net 

Geometry on Modem*Lines For Elementary Students. 
By £. Springfield Boulton, M.A. Pp, vili4>i26. 
(London ‘ Methuen and Co., 1904.) Price 2s. 

HE text-book by Mr. Allcock, of which part iii. Is 
now issued, is an excellent substitute for Euclid 
for those teachers who wish to confine attention mainly 
to deductive geometry. Experimental and practical 
work is not entirely omitted, but it occupies a very 
subordinate place. I'he book is very attractive qn 
account of its admirable and Incisive style and the 
beautifully clear manner in which it is got up uad 
printed, and it cannot fail to give satiafacIhMi 
wherever adopted. The present part includes the more 
important propositions of Euclid, Book II,, alsp Book 
Hi., Props 35-37 j and Book iv„ Props. 10-16, In 
many cases the algebraical equivalents follow ,the 
geometrical proofs, and mutually illustrate one 
another In some of the propositions U would'^^ve 
been a great advantage If simple trigoiMvipbb^ 
equivalents could also have been giVenn 
chapter on the radieai axis is HidUtied, and ahSMts 
to the numerical examples are oollected at (ha 
the bodkin ^ 

Hie ty Mr. BwreU dbpbyp 

mendaUe ori^naUty Ui the niMmer ol 
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The cJletUdlhC settion treats of solid ^metry, after 
EuctUt eoA of the mensuration of simple solids 
Partioulv can haa been taken in regard to the 
figum; they art drawn irr oblique parallel or metric 
projection, are Ugfitly shadied^ and arc very effective 
Hideed. A few probienu on the setting out of such 
Agtires to scale, and of the measuring of dimensions 
from them, would have been interesting and instruc- 
ti^ Also in this section we should like to have seen 
some account of the graphic representation and 
measurement of position in space by means of ortho¬ 
gonal projections. the geometry of the prism, 
pyramid, wedge, cylinder, cone and sphere, geo¬ 
metrical, algebraical and trigonometrical methods are 
very happily and naturally combined, resulting in a 
fuller treatment than is usually met with in similar 
text-books; many welt selected numerical examples are 
worked Out. The prMnoidal formula is explained and 
applied to specific eases. Altogether the author is to 
be congratulated on the production and completion of 
a very excellent text-book of elementary geometry on 
modern lines. 

In the Rudiments of Geometry " the author gives j 
a course which she clakns to have introduced success¬ 
fully at the Muntdppd Technical School, Gravesend 
It is based on experimental work, and is carried 
on along with practtal geometry. Specific drawing 
exercises are set, and the pupils arc required in each 
case to write out in their own words an account of 
what they have doitt, and of any inferences or dis¬ 
coveries they may have made Formal proofs then 
follow, and are intended to be based on the collective 
suggestions of the class ; these in turn are reproduced 
on paper by each boy or girl independently. There 
are two appendices containing between four and five 
hundred exercises, in geometry In these the old 
school of art oourisc is too prominent It seems to us 
that the scheme of the book is unduly extended, and 
that the work must suffer from lack of freshness and 
variety before the* pupils have proceeded very far 

There is little that we can commend in the geometry 
of Mr. Boultan* The author attempts to cover too 
much graund. in the comparatively small space avail¬ 
able, so thnt nothing is very satisfactorily accom¬ 
plished. 


OUR BOOK SHELF. 

id Gesfrdche fiber die wdMduelie und 
. ffutibakt' Cestaitune tn der Naiur By Franz 
vH + ^. (Leipzig; Engelmann, 
J^Tce 6 j. net. 

.JKjwfc but very serious book is on expression of 

attempts to reach some clearness in re- 
^ fe^conceptions of species, variety, breed, &c., 
i hM had to deal with in the course Of his 
shjdles. He discusses - the profoundest 
fblolOj^ How ^r js\)rganic form a func- 
t sSaetance? Wnat Is the natuiw^f re- 
jitidlngt? Can one distinguish Between 
loti Fd4 ine accessory characters of, In- 
g ^ yyiigt'ls the ml meanlrig of metamor* 
" WblfltMtlon of orguns?« What la the 
Of vfHatiOn mutation and 
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modification j* How are we to define species, variety, 
ahJ breed? What is the scope of hybridisation and 
in-breeding, of isolation and selection^ In short, 
Fran/ KraSan traverses the whole field of evolution- 
theory. And >et the result, to our mind at least, Is 
deplorable- nothing short of a pathetic waste of careful 
and assiduous thinking, for he has cast his book in 
the form of dialogues between Arthur, Erwin, Fritz, 
Julius, Raimund, Walther, and possibly some others 
whose acquaintance we have not been able to make I 
They are most honourable gentlemen, with a facility 
of aiscourse and a knowledge of biology that make 
one blush; they bid one another a most courteous 
" Auf Wiedersehen " after discussing System und 
Phylogenie," or the Hiernciums of Central Europe; 
thc^ reappear cheerful and cocksure, like Job's 
friends, to reiterate their various convictions, while 
the reader undevoutly wishes that they would all die 
off and leave Franz Kra 3 an to tell us in plain German 
he really means 

We are told that the " sachkundige Leser," which 
we had mistakenly assumed to mean ourselves, should 
have no difficulty in appreciating the incognitos of 
Arthur, Erwin, Fritz, and Company, bpt there are 
puzzles enough in nature without making more in 
biological literature, and we ** give it up ” Not, how¬ 
ever, without saying that the author has the results 
of much careful work and thought to communicate, 
the pity bemg simply that he has hidden his light 
under the bushel 01 a method of presentation which 
is anachronistic, repellant and absurd. We hope that 
he will feel himself impelled to part company with 
Aithur, Erwin, Fritz, &c., and tell us in a short ess^ 
what he really thinks about individual and specific 
characters as these occur m nature J A T 


VegetahonAbtlder. By Dr. G. Karsfen and Dr. H. 

Schenck P|ates 48. (Jena ; Gustav Fischer, 1903.) 

Botanists haiW been distinctly tardy in taking advan¬ 
tage of the facilities offered foi' introducing photd- 
OTaphic illustration into descriptive books Some 
American elementary text-books contain very excellent 
flower studies and ecological scenes, but practically the 
only standard work in which full advantage has been 
taken of photographic reproduction is Schimper's 

Pflanzengcographie," in which the epoch-making 
physiological treatise is embellished with magnificent 
illustrations 

It may be assumed that the success of Schimper’s 
book prompted the publication of this work, in which 
the illustrations form the main feature, and the text 
is added by way of explanation and comment. The 
work has been issued in eight parts, each of which 
may be purchased separately, and each part containa 
six plates illustrative of a particular region or repre¬ 
senting plants .issociated by common characters. 
Three parts deal with tropical lands in which moisture^ 
loving plants abound, and these contain illustrations 
of rain-forests in Mexico, Java, and Brazil. The 
superabundance of ve^tation does not lend itself well 
to photography, but tne extraordinary development of 
climbing aroidls and epiphytes is well shown, Anothtf 
conspicuous feature or these regions is the prevalence 
of large-leaved plants—species of Heliconia, CalsMiea, 
Begonia, and many belonging to the order Mela- 
stomacec—which constitute the ground vegetation. 
Owing to the more obvious characteristics and the 
reduced number of plants growing ih d^ or exposed 
iiituations, the photographs of South AmedA scones, 
of the seashore vegeutlon of Brazil, Mexican 

r s are the most successful. Of thd general 
actitr sketches, interest attaches to that mwing 
dieiwrowtii df ip&moga pss-caproa, hut quite tha^lMit 
strilun^ is the nlustratiM of the sprekd of the^fe^gu 
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plant Remn/rei^ martUtna and the grase Stenota^hrum 
amencanum. Many of the Ulustrations are limited to 
the study of a single tree or shrub, indeed all in the 
parts which deal with monocotyWonous trees and 
economic plants. 

The editors, Drs. G Karsten and H Schenck, have 
provided a very useful and instructive series of plant 
studies, and it is to be hoped that the publishers will 
be encouraged to arrange further series. To the 
botanist and plant lover, as well as to the student, 
these carefully prepared illustrations should be of very 
great interest, and will help to make more definite the 
written descriptions of travellers 

Photographic Failures, Prevention and Cure B> 
" Scrutator pp 94 (London Published for the 
Photogram by Da^Kba^n and Ward, Ltd, ic)03 ) 
Price 15 . net. 

Thb subject of this book will appeal to numerous photo¬ 
graphers, for many arc the pitfalls which they tr\ 
to avoid 

Negatives may be too hard or too dense, ihin, 
fogged, unsharp, spotted, curiously marked, &c , 
and prints may suffer from many similar blemishes 
A hook that will inform the photographer of the 
remedies that may be applied to the particular fault in 
question is one that should be thoroughly welcomed 
Scrutator," of the Photogram, seems to have sup¬ 
plied this want, and confines his antidotes to the 
problems which beset the practical photographer. The 
method of treatment adopted is to describe each failure, 
fault or defect, then to state the causes to which they 
are due, and finally to suggest either the preventatives 
or the remedies to be employed. In the case of nega¬ 
tives he gives some specimen negative prints on thin 
transparent paper to show how incorrect exposure and 
development affect the relative tones The book is one 
that will be very useful to every photographer. 

Up-to-Date Tables for Use throughout the Empire 
Weights, Measures, Coinage, Compiled and 
written by Alfred J. Martin. Pp. 251. (London 
T Fisher Unwin, 1904) Price 25 6d. 

Thb compiler of this collection of tables believes that 
the adoption of the metric system of weights and 
measures for use within the Empire is near at hand, 
and it is to "be hoped his optimism will be justified 
He maintains " that if the metric system were made 
compulsory for railway companies; were adopted by 
the Bank of England; and shown on our Ordnance 
Surveys; that within a very short time the system would 
be generally adopted throughout the Empire.” It Is 
unnecessary to do more than mention a few of the 
numerous tables provided. There are tables showing 
the relations of various weights and measures of water 
and of its density at different temperatures; a com¬ 
parison of Bridsh and international systems of physical 
units, and of measures of time The little book should 
certainly serve to popularise the decimal system. A 
penny supplement tor beginners, intended as a guide 
to simple arithmetic and to show how dectmals can he 
taught at an early age, is also published. 

Anthmetual Examples, By W. G. Dorchardt, M.A , 
B.Sc. Pp. vlil+a79. (London. Rivlngtons, 1903.) 
Price 3a. 

Thbsb examples, with the exception of one paper, are 
taken from the author's '' Arithmetical Types and 
Ekamptes " recently noticed In these columns. The 
ex^rclaek ore numerous and well graded, and Iri draw¬ 
ing thdm up Mr. Borchordt bos kept the j^oCunmend- 
tft&gdb'bf uio Mathetmtical Association Cooitnittee 
..V 
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LETTERS TO THE EUmJUl, ^ . 

{The Editor does not hold himself respansMe for oAlMaai 
expressed by he correspondents. oms ho omrleC 

to return, or to correspond wish tko wMlm of, ivfUcIfd 
manuMCfipts intended for this or any othOf part of Naitm 
No iicficr li taken of anonymous communUationM j 

Rdntgen Rays and the 7 Raya from Radlnm. 

It hds bpen proved by Mr. Strutt that, for the 7 rays Of 
radium, the relative conductivity of gases vanes approxi¬ 
mately as the density, whereas there is a wide divergence 
from this low in ihc case of Kontgen rays Taking otr as 
the standard, the figures given are ‘— 

l>eBsfi7 r Rsyi ROdtgm lUyi 
\\r , 100 I 00 I 00 

C arbon dioxide • • 1 S 3 t S 3 1 60 3 

Sulphur dioxide a 19 a 13 7>97 ' 

('hlorofurni 4 3a 488 319 ^ 

Methyl iodide 5 05 4 80 7a o 

Prof. Rutherford suggested some comparative experiments 
to ascertain if the more penetrating KOntgen rays, after 
passing through thick metaf screens, were similar In their 
action to the 7 rays of radium. The experiments have 
proved thut the relative condurtivJtv imparted to gases by 
Hontgen rays is a function of the penetrating power of the 
rays employed, and the results obtained approximate to 
those found for the 7 rays rather than to the high flgures 
preiiously quoted for ROntgen rays. 

In the experiments, two electroscopes were placed side by 
side, completely enclosed in two thin lead vessels the sides 
of which were i 8 mm thick A large " hard " bpib and 
a powerful induction coil were used. The rates of dis¬ 
charge for air were ascertained to bn Ideotical, and oho of 
the electroscopes was then hlled with gas under examin¬ 
ation, and the rates were again measured 
In the case of sulphuretted hydrogen, for which a ratio of 
!ii\ to one has been obtained for ordinary Rbntgen rays, the 
present experiments for penetrating rays showed a rlow 
equality with air This Is in agreement with the relaUva 
cfinductiv itv obtained for the 7 rays Results of a similar 
character have been obtained for chlorine and for air 
saturated with chloroform. Further experiments are in 
progress to compare the relative conductivity of a number 
of gases for the two kinds of ru^s 
i he results so far obtained Indicate thkt thd differences In 
the relative conductivity of gases, previously observed for 
Rontgen and 7 rays, were due to the great difference In tbe 
penetrating power of the rays In the two cases, and that, for 
Rdntgen rays comparable in penetrating power wUh Che 
7 rays, these differences to a large extent dl^pear, 

A. S. Eve 

McGill University, Montreal, February 18. 

Natura of the 7 Raya from Rodlam, 

The interesting results recorded by Mr. Eve in the pre¬ 
ceding letter on the relative conductivity of gases for very 
penetrating Rdntgen rays removes the strongest objection 
that has been urged against the common ballaf that the 
7 rays ore an extremely penetrating type ad Rdfttgeit rayo- 
All the experimental evidence so far obtain^ ii now fir 
agreement with the view that the 7 rays grt very pood^ 
irating Rbntgen rays which have their source fn the otoip 
of the radio-active substance at the moment of Ibe expuiidon 
of the ff or katbodic particle. For example, 1 havn found 
that the 7 rays from radium always accompany tbe ff royi, * 
and are always proportional in amount to them,. ' Irt tadlm 
the 0 and 7 rays appear only In the third change ocQOtt'btf" 
in the radio-active matter which causes " axcltsff/oeHvtoi^' 

I e. in the fourth pf the chain of radio-active produOts 
result from the disintegration of the radium 
In addition, as Mr. Ashworth pointed out in a 
to this Journal (January iff), the fact thgt the 
7 rays from radium Is Indepwidant of ]tu degipa 01 
tion points to the roncluhlon that the 7 raye 
the dfslnt^atad atom, and are not 
by the bombarclmedt of the rUdhim 
M rays. 

, On die theory of the Juthtre 6f ROntgeil 
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Stokes and Prof J.J Thomson, it is to 
h* aa^ecMtihat Rdnt(^n rays would be set up at the sudden 
M well ae at the sudden stopping of the electron 
pr As a result of the sudden expulsion of the 3 

partMie irom radiUm, it is to be expected that a narrow 
ekctfoui'agiietlc pulse, 'f.e a hard " or penetrating t>pe of 
Hit^tgen rays, would be generated In addition, on account 
of the great speed of the 0 particle, it is able to penetrate 
througu a oonmderable thickness of matter before It is 
■topped A broad pulse or *' soft " Rdntgen rays should 
thus arise at the point of incidence of the $ rays 

E RuTUEaroRU 

McGill University, Montreal, February i8 
_ 

Learned Societies ^ 

My attention has recently been directed to the letters of 
Messrs Buchanan and Heaviside, and 1 quite agree that 
the existing aystiNfi of referring papers by learned societies 
IB capable of great Improvement But what 1 wish to point 
out Is that every author who feels aggrieved has u remedy 
in his own hands, which consists in abstaining for the 
future from sending papers for publication to the society 
against which he has cause of complaint 

A sufficient supply of papers for publication In then' Trans¬ 
actions or ProcsedmgM constitutes the life-blood of the 
Societies to which 1 refer, and if the supply were cut off 
these societies would soon die of inanition At the present 
dav there are a large number of mathematiro-physiial peri¬ 
odicals, most of which supply authors with a reasonable 
number of gratuitous copies of their paper for private* dis¬ 
tribution, so that authors gam the same advantages which 
learned societies offer them, without being subjected to the 
disadvantage of having their papers referred to a secret 
InquuiUon composed o 7 persons whom T can tcstifv, from 
personal experience as a former councillor of a learned 
society, frequently know far less about the subject-matter 
of the paper than the author does, and whose reports, to my 
own personal knowledge, have frequently contained errors 
from not understanding the papers. 

There is absoliiloly no reason why authors should employ 
learned societies as the medium for the publication of their 
papm, and if they have a legitimate cause of complaint 
against any particular society, the practical aqd common 
sense course to pursue Is to boycott It. If this were done, it 
would soon be possible to start a British Journal of Mathe¬ 
matics and PhviicB " on the same lines as the American and 
various other foreign journals, the absence of which consti¬ 
tutes a very serious blot upon British scientific enterprise 

A B Basset. 

Grand Hotel, Alasslo, Italy, March 3 


A Dynainlcal Syatom Illustrating the Spectrum Liuea 
ttd tbo Phenomena of Radio-activity 

Ik Nat&rx of February 35 there appeared a letter by 
Prof. Negaoka, of Tokyo, relative to the stability and 
vHfcaUons of u ring of negative electric charges revolving 
abput B, central UMative charge. Prof. Nagaoka states that 
■W a ^atem is gemerally stable, but as the result of an 
inveaClMlqn by the method used by Maxwell for Saturn's 
Hog, r name to lAe conclusion some five \ears ago that 
tho la unetable If the law of electric force be that 

df AiklqiKerse aquare and the magnetic force be neglected 
O f ht ffSq^ify I thought the result not worth pubflcatlon, 
WJl.efey of.Praf, Nagooka'e letter it may now be of 
th your readers- 

llmoijtt ^C^lected Papers," vol I p. 315) flnds the 
otMtipn for dis^acements perpendicular to the 
oi revolvldg Mtellltes to be 

V , «»i-S+(R/a)J. 

K maes of Saturn, R/M^hpt of each satdUfe, 
ef the ring ia Mnlty* Tlv displabements are 
Cjl»e(md+ip'i-»-v)i where C, 7 are erbiiffary 
t hfc from a point of the ring to the 
I sn Integer. 

aiteW ol satsflitee and r an Integer, wo 
rill'# ^ '-i 


with fi^rw/p’f the summation Is taken for all values of r 
from'i to 1/3 if f be odd, and from r to p/s if p be even, 
with the coefficient 1 for the last term m place of } The 
disturbance which is most likely to cause instability is that 
for which m^p—1/2, or pfs, an the case may be 

1 n the electrical problem K/ m is to be replaced by 
— e°/Ma', if c bp the charge and M the moss of each 
electron of tJie ring of radius a; the minus sign is due to 
the fact that the elettrons repel each other 5 Is to be re¬ 
placed by +gs’/Ma^, if the lentral positive charge be qe. 
The frequency ^uatiun now Is 

«/- = (sVMfl“)(g-J) 

In the same way the angular velocity ■ Is given by the 
equation 

••-(eVMa-) (q-K), 

where 

K =1 1/3 Bin a 

Steady motion is possible so long as g>K, this motion is 
stable (for these disturbances) If g > J 

All the terms of K and J are |>ositive, and the lower terms, 
due to charges near the one considered, increase very rapidly 
as p increases Ultimately K is of order p log and J of 
order p* fog p. The first few values are as fotlows 

P \ » \ 3 _l _4 _l_ S_l 6 I 7 I 8 I 9 I 10 

J I o 25 I o 58 I I 16 I a 24 I 5 o I 6'4 I ii‘a I 13 6 I 21 a 

1 find that K when p > 47a about , obviously I -»p when / > 7 
For an plectncally neutral system it follows that ^<S 
Prof Nagaoka considers the motion to be quosi- 
stable, let us therefore consider the value of n' when 
In this rase K = a 80 Thus a, and 

= — ■■X3 3/5 2, 0^=^-101X078, ihe time in which 
the disturbance is multiplied o’** tunes, that is, 535 times, 
IS thus I 37 X the period of revolution , this implies a high 
degree of instability fur p = and a foritart for ^>8 

Let us now consider the radial and tangential disturb¬ 
ances, let their frequency be <01 The frequency equation 
15 of the form 

(jc’ —o)* = 6 —f*j 

where a is a ponltlve constant, and b>a^, c is smaller than 
either, and, in fact, vanishes when mssp/s In the Saturn 
problem 6 can be mode less Chan a' by making the number 
of satellites small enough, but in the electrical problem this 
cannot be done. 

Since 2i = o for m = ^/a, all arrangements of on even' 
number of electrons in a ring are unstable, this exchgles 
^=3, 4 and b 


m = (p 

i)/ 3 , 1 find 

for 


>>= 3 - 

rt=ij 44, 

«=i 23, 
380, 

r = 0 

5: 

OSS. 

0 

7 * 

085, 

10 80, 

O’ 


'Ihe parabolas 

y = x* — a and y = b —cx 

in these cases Intersect in only two points, thus two fre¬ 
quencies ore imaginary, and the system Is unstable. 

Of course, the whole investigalion assumes symmetrical 
arrangement of the electrons when there are three rings 
the frequency equations involve toroJdal functions and are 
difficult to deal with. The effect of magnetic force has not 
been taken Into account, but 1 do nut see any reason why 
it should sericHisly affect Aie lonriusions 

G. A Schott 

University College of Wales, Aberystwyth, February 39. 

P.S .—1 am at present examining the case of three or more 
rings, the axial motion for three rings can be made stable 
by taking the radii nearly equal and the electrons df the 
middle ring of opposite sign to those of the other twoj as 
to the radial and tangential motions, I am not yet ablh 
to express an opinion. Two rings are obviously unstable. 

Ma^ 7. 

Tho n-Rayo, 

In (lying to repeat Blondlot's experiments I have ipet 
wltfa tm pBual lack of success, but one experlmeiii I have 
seems worthy of record. A small quantity of radhim 
Hiilt oeiridentwy spilled upon a barium platlnoqTaii^ 
gc sie dn ,^ which eonaoqiiently became faintly hirntnous iff tW 
: dark. Ught was very faint, and In «ra(tt|o sea ft mprif 

J' - ' O' * 
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clearly 1 placed the iLreen nearly in contact with the eye 
On couching the back of the acreen with the finger, Juat 
under the luminoui patch, there was seen to be a perceptible 
alteration in intensity of the light. 

On pressing the screen with the linger the light seemed 
to become less Intense, and on removing the pressure the 
intensity was restored A piece of metiU, whether cold or 
hot, produced the same effect as the finger, and therefore 
vital action is not neci^ssary for the phenomenon 

At first sight it seemed as though the effect Was caused 
by the muscular effort of the observer, for pressing the back 
of the head against a wall whilst the screen was in contact 
with the eye apparently made some difference in the bright¬ 
ness of the light, as also did clenching the hands, but in 
some cases the light was brighter and in others fainter, so 
that not much roiiance can be placed upon the observation 
Another person’s hand was as efficacious as that of the 
observer 

I tried the experiment on two other persons without telling 
them what was to be observed, and In both cases they said 
“ the light IS fading " 

Ihe experiment is very easily repeated, and it might be 
Interesting to know whether it can be seen more readily 
than the n-ray manifestation The screen must not be very 
bright, a zinc sulphide screen does not answer at all 

W A. Douglas Ruugb 

Wondbridge School, Suffolk 


Earth Structure 

Prof. Milne, in reviewing Mr. T Mellard Reade's 
book, The Evolution of Earth Structure, with a Theory 
of Geomorphlc Changes,” emphasises the demand at the 
present time for some theory which shall explain ” pulsatory 
movements by which large tracts have been alternately 
raised and lowered ” Mr. Reade has attempted to supply 
the want, but, as Prof Milne points out, his explanation 
IS in some resets not very fundamental 

Just before any solidification had occurred, the hot viscous 
gases which originally composed our earth, under the com¬ 
bined influence of gravity and diffusion, arranged themselves 
in such a way, each according to Its density, that the 
heaviest swarm^ towards the centre, where the pressure 
was also highest, and diminished in concentration towards 
Che outside, where the pressure waa at the same time lowest 
In this way an infinite number of layers would have been 
formed, in which the change of composition varied 
gradually but continuously from the centre to the outside, 
and the total composition at depths far afurt was widely 
different. When such a mass goes on cooling, where will 
solidification take place? 

The temperature of the earth's centre is probably much 
higher than the critical temperatures of substances with 
which we ore acquainted, and such substances would there¬ 
fore be gaseous there Possible exceptions are the platinum 
metals, a few other elements, and Mdathemuc compounds 
The latter are quite stable and almost certainly easily 
formed at those temperatures and pressures, and they can 
also most probably remain solid at enormously high 
temperatures If so, ft Is obvious that solidification in the 
mass of the earth's gases would have very soon occurred, 
not merely on the outside, where the temperature gradient 
won always vary steep, but at some one or more, possibly 
deeply vtuated places where the layers happened to he of a 
composition ntore suitable In the circumstances, for the 
making of infusible endothermic substsnee^to us probably 
unknown—than those nearer the outsijda There would 
then be lavers of fluid sandwiched In between layers 
of solid., If ire suppose the temperaturq coefficient of ea- 
panslon in thM localltlea to be almUar to those met with 
on the earth^ surface, any particular solid layer there 
would, as the whole earth cools, contract more quickly 
than the layers underneath It, untU the solid would at 
length give way, and an eecape of magma through the 
•ntf^re would relieve the tension, All -^e layers sbove, In- 
cUidlng the'outer met, would reipoiia lo this explosion; 
bdt in time the custohn^ Steady rale of cooling a^ con- 
Mctfon wooJd he resniiMNl, which ulitlhtatdy * ledilg up 
Off," would culminate In the coptirmea 
of thok-whole plocess.^ 
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Endothermic compounds can store enoittiOOS of 

internal energy, which in suitable circiUluUkiiM offering 
conditions of less stability can be dlschai^. llie sili^e 
rupture would therefore be complicated by me praduetlon ol 
chemical changes, by expansion add cputrhuifton loeally, and 
possibly even by regelatioin. If ill the eatth's Interior 
the coefficient of expansion Increases with the temptfatpre 
or with the pressure, there would be a tendency for the 
centre to shrink away from tbe layers obove, and vesicles 
would result, as pointed out long ago by Flriier. As these 
vesiLles would get larger and larger, a solid layer any¬ 
where here would be subjected to a strain os a result of 
the differential motion above and below it, and a collapse 
—obviously tending to become recurrent—would occur, 
which would ultimately affect fin outer crust pertodlcally 
or spasmodically 

It is tolerably certain that under oceans the outer crust 
IB much thicker than it is under tim continents ; the tempera¬ 
ture gradients teach us this, and,plumb-line measuremei^ts 
are also probably, most simply so explained- When a 
movement occurs below, we shoidd consequently expect thoi 
the crust would ” give ” more Wider the continents man 
under the oceans. This would m^tfie tong na|^ an agency 
tending to counteract the effeats Of denuaUnh, so 

that continents should riM refitlvely to the oceans; and 
though no doubt local conditidns could easily modify the 
easy applicabiliiy of this genvaiUatlon to any particular 
case, this seems an eminently ttaeful conclusion. 

It IB not at once obvious that mere la anything, oo far, at 
variance with any of the wall-feaown facte discovered by 
the labours of Hopkins, Kelvin,' tielauney, Darwin, Fldier 
and others, on the contrary, the ^Utt results of their work 
seem to require a combination of eotld and fluid which hefw 
appears to find adequate satlsfKtlon. When it is so 
genflrally assumed that the first portion of the earth to 
solidify was the outermost port, it if, perhaps, not un¬ 
necessary to point out that that is, as a matter of fact, not 

S uite true In the atmosphere and hydrosphere we have the 
ghtest—and fortuitously the most volatile—of those gases 
which originally cooled to make our planet. Quite irre¬ 
spective of what may happen bdow us, we know for cenaln 
that the outside of the earth must cool some soo degreW 
before our descendants or their hellum-breathlag and 
demon-like representatives will find air among the 

constituents of the rocks under our feet 
Krisclanla, February 5. CHAaLBs J. J. Fox 


Asymmetric 8yaihee|t. 


WitHOUT wishing to detract from tho Ingenuity displayed 
b> Dr. W. Marckwald In his ” asymOMtne syntbesis*' of 
valeric acid, noticed in your issue 01 February 35, we deilfe 
to point out that it is not a true asymmetnc synthesis in the 
ordinary sense. 

The ion of the acid or acid salt of efehylmethylmalonlc 
odd may exist in solution in two enantiQinoW*h°utly related 
forms 


COOM COOM 



On the addition of brucine the least ■rtofaie ^ Will 
crystallise out. This Is no more than the qI 9saf 

externally compensated ion by Pasteur's wellHuKnvpiigoliwf. 
Doth componehts of the salt will be active. iSli smwqaenl, 
decomposttion will, If no racemlsation occur4 ^ aocd^jy 
give rise to an active acid. Now this Is a 
thing from the problem attacked by Fischer 
Cohen and Whiteley, and Kipping. Ifl 
original substance whfch is to be rendered ahilHB,)|k, 
capable of existing In enantlomorphoutly 
it IS submitted to chemical chan^ In comUoatH 
active substance. j j 

It if for mis roaaon tkat wo Consider tbgt Dr. 
caniMC dxlm to have aoCompllshod 1 


Ybrkshtra CoUegb, f^seds, FbbrtiW 
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, CXOtOGlCAL FH070GRA?HS. 

/^CpLO^STS will welcome the second issue of 
by the committee of the Bntish 
AsjMNSetSofir appointed for the collection, preserv- 
aUopi and systematic registration of photographs of 
gecfc^teal interest. The circumstances which led to 
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I Upper CurbonireroiiA LimeMone SouLh of Lough Shinny, Dublin 
Phalognphed by Mr J A Cunningham 


the appointment of the committee were fully set forth 
in our review of the first issue (NAruRK, vol. Ixvii. p. 

November, 1900)1 The value of these illustrations, 
both for teachtf and student, is 
beyond question; indeed, as furnish¬ 
ing materlai for comparative study 
they may not infrequently prove 
useful to the investigator also ; if 
jmw^nQl; perhaps be regarded in the 
lignt of a compliment when it is 
added that there is at least one uni¬ 
versity professor who makes them 
serve for eaemlnatlon purposes, but 
tilts' 1 b a perhaps too practical in- 
qukltor, mo,, when weather per- 
imta, setSilds examinees in front of 
mvmisly unseen sections in the 
nieiiL Every student, not to sav 
U;iicher« of geology should have seen 
mqai of the phenomena somewhere 

'6tMr which these photographs 
but it is very ^ssible that 
Wl^fVvaryDne has; itjs eveo possible 
Htw aonaa gtologisia have not seen 
j|b|p!que» an esker, and a pltchstonc- 
tiniib flOW» i. a. not all three 


of scenery has been placed in the best of handb. The 
subjects chosen for illustration cover a wide range; 
the Sedr of Eigg, with its old lava flow filling a valley 
now exalted into a conspicuous hill, is shown from a 
point of view not often selected, and with excellent 
effect; the column of the Hemlock stone, very 
reminiscent of the Sahara, offers an admirable illus¬ 
tration of wind abrasion, though it 
is said to have been at one time mis¬ 
taken for a sea-stack; a cirque in 
Bala rocks is interesting both in 
itself and on account of the associ¬ 
ated glacial and flu via tile pheno¬ 
mena ; the Cheddar ravine is a good 
example of an unroofed subterranean 
stream; and a boulder of Silunan 
rock resting on a glacially polished 
pedestal of mountain limestone 
affords a proof of the comparatively 
trivial amount of subaenal denuda¬ 
tion wrhich has taken place since the 
ricise of the Glacial period; the cliffs 
of Muckross are an excellent study 
.n jointing, here, as sharply shown 
as in a text-book diagram; the raised 
beach at Saunton Down End, near 
Barnstaple, is probably one of the 
finest examples of such beaches to 
be found in the British Isles; the 
classic unconformity of Old Red 
Sandstone on Silurian rocks at 
Siccar Point, referred to by many of 
the old masters and figured by 
Lyell in his Elements,” is well de¬ 
scribed by Prof. Lapworth; there is 
a good example of metamornhlsm 
prc^uced by the great Whin sill; the 
rumbling hole in the ravine, Glenariff, co Antrim, is 
a triumph -of the photographer's skill 

From so much excellent materinl (the series com- 




: of course, can be a substi- 


^|br direct observation, but these 
' be are certainly the next 
MIg » it. 

,..r vihie ii fre^tly enhance By fm. 

descriptions hai^e In 

B ' V hfMBa entrusted to a ^' 

IjpO^niar wUb the structure Illustrated; wp 
BMfi. B<mney» Lapwortk, MarTy 
mc^ilofi ^maoy other"! 

the scicWUlfc 




of 9 i«rab , n Htu- Victoria Fork, INW 

FiiUd^ IStoxow. Phoiogniibm Iqf Ri. J R Stewt. 

t ' , ' ^ 

piini twehty«fouE photQC>^f^>) i. difficult to vhooae. 
Mt with'the kind pennluion of the photoftlafdftre we 
sffieet twO' eumpfey for reproduction on n reduent 
Mele. illttt)ch may' be Uken ai fak ■pectfhen» of the 
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whole The overfolded mountain limestone of Fig i, 
covered by Boulder-clny, prcsehts many points of 
interest; the duplication of the Foidp just behind the 
figure in the foreground, is particularly well shown, 
and the various b^aviour of the beds in the anticlinnJ 
to the right is most inslrurtive, as is the onion-shaped 
synclinal, which succeeds it The second figure illus¬ 
trates pari of an ancient Carboniferous forest which 
extends over a considerable area around Glasgow, and 
is not seldom exposed by quarrying operations The 
trunks of the trees are rooted in dark coloured carbon¬ 
aceous shales, and covered with grey sandy shales 
and flaggy sandstones, in which their debris— 
branches and fragments of bark—lies scattered; over- 
lying the whole is a sill of intrusive dolente (un¬ 
fortunately quarried away, and so not shown in the 
figure), to which possibly they owe their preservation 
It is very gratifying to know that steps have been 
taken to protect this interesting exposure from the 
weather by roofing it over, though ihe scene must 
thereby lose some of the picLurcsqueness suggested by 
the photograph, where the contrast of the graceful 
livinir trees with the slumps of the extinct and 
monstrou*) Crjptogams (one of these measures 3 feet 
in diameter) has a very pleasing effect. 

Ihc commiliee is to be congratulated upon the 
great and general excellence of the work, and the 
^itor of the scries for the admirable judgment he has 
displayed in making a selection from the vast amount 
of material at his disposal. 


ACTlOl^ 01 AliMSTHETlCS ON PLANTS. 
TT not unfrequcntly himpens that the pdsser-by in 
* autumn is startled to find horse-chestnuts and other 
wring-ffowering trees producing a second crop of 
flowers A similar occurrence is not infrequent in pear 
or apple trees and in the common laburnum This 
autumnal flowering is due to one of two causes In 
some cases after the flowers have been produced on the 
"old wood" or on short "spurs," the Kufztrxebe of the 
Germans, formed in the previous autumn, other flowers 
arc produced on the long shoots of the present year. The 
difference in the general appearance of a tree producing 
flowers on the " spurs " and of one where the blos¬ 
soms are produced on the " extension shoots " Ss often 
^rMter than that observable between distinct species, 
and yet, of course, there is no specific difference be¬ 
tween them. The autumnal production of flowers on 
the yearling shcrate Is generally assigned, but in a 
vague, indeterminate fashion, to changes in external 
conditions. Be that as it may, there are some varietita 
such as the N^olcon^ear which every year behave in 
this fashion. The operations of pruning are regulated 
by the way in which the buds are produced on the old or 
on the new wpod of the year, so that the ^rdener has 
to take codniwice of appearances which tmght be, and 
iifdeed are, ::generally ignored by the systematic 
botanist, 

Ahoth^ catlse of autumnal flowering is due to pre¬ 
cocity or Anticipation. This is Che matter which In 
partlculal' had suggested this note. The flower buds 
nto jbroMd In ;lhefr usual place, but, for some reason 
or -othelTp groy^k suid development are hastened, and 
the flo^dto wwch In ordinary dreumstonoes should un« 
fold In Che following spring are seen to expand In 
autumn. 

In one of the squares in Paris last autumn the whole 
or the greater part of the horse-chestout frees wero in 
Ifloom, yOupig folia^ being Interspersed .among the 
^ddvori. Oti closegr euminatlon It waa seed that the 
loidtf IpavesvhM almost all fallen prematurely or were 
ibrivwed up^'ae H the roots had been d^yeo \ri some 

Ha. 1795. VOU 69 ] 
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ether. 
Btign of 
naptj he 
morerMid 
of etMT 
fObured 
iktos^'s ex- 
Mria in Ger- 
df procedure 


way of their necessary supplies of watdl^^^ Siip^ar 
Instances of autumn flowering are k> 

observers, and they seem generally to be dqjHKnpqdier 
drought, to removal at an unpropitious A|m; Or Co 
any cause which interferes with the nolridoi$%Urde of 
nutrition Allusion is made to the^ jdioriblliena 
because they throw light on the experllhonta of 
Johannsen, of Copenhagen, who was the ftirst to 
show the effect of ether vapour in bastonliig^ the 
flowering period of various shrubs. The action of the 
vapour of chloroform and that Of ether 1 ft arresting 
the movements of the leaflets of the sensitive plant 
(mimosa) have long been know^ huX aCEnm has 
been considered to^ purely loc|t,f 
Mutters were in this state Wli ^ 
his experiments further, and 
tion, and proved that the flo *" 
be hastened by exposure to 
He thought that if he shortenei 
the shrubs during which their 
would be enabled to induce the 
production of flowers. Exposui 
he found arrested the growth oj 
its earlier and more complete " 1 
periments have been repeated 01 

many and in France, the general __ 

being the following. In a case. qlV-tlght as 

possible, the lilac bushes are plaoeit at a tempdrstuf^ Of 
about 65° F, Light is excluded^ From the top of the 
case is suspended a small cup inlo'Vrhtch the ether Is 
poured by means of a funnel through an aperture, made 
for the purpose, and immediately doaad Owing to the 
explosive nature of the vapour the greatest care must 
be taken to avoid the presence of any flame. Thirty or 
forty grammes of ether are enough far a hundred cubic 
litres of nir. The plants are subjected to the Influence 
of the vapour for forty-eight hours On their removal 
from the ether chamber the leaves fall. If they hftve not 
already done so. The plants are thefl removed fo A dpol 
house and gradually subjected to fordnfg itl the Ordinary 
manner ' 

By these means the expansion of die\.bljEK>tlii b 
hastened, the etherised plants produciltg tfiM^hloofni 
several days before those treated in*^^e'onUitfty 
manner. The gam of a few days Is a m'ftor of grni 
importance to the grower for market 
season, as he gets so much better a prldff 'fpr fals'^giOOdSi 
Moreover, the cost of fuel is reduced, W llto iwnfl 
amount of heat is not required for foTri^^ vb 
have seen that the time required Is dirfldUbbd, |VOj 
only lilacs, but many other flowering shrtflb hoM oei^ 
experimented upon, and with such good idauRklteil 
the process has been adopted on a large dcatOi fc 
our own country Mr. Jannoch has, we learpi 
the plan with most successful results. '' 

A writer in the Jardin of January 20 narrates Iw 
exposed plants of lilacs to the vapour of ether^ ^ 
manner above described on December 7, rT" 
them to the greenhouse on December q> and on Ji 
I the flowers were sufficiently expand fo^ use.V 
decoration of his apartments. Other varieties faifi 
at a few days' interval. Spiraea Thunhergil ethi 
on Decemb^ 7 was in full bloom on Derember 
M. Minier^ who made these experiments, pbi 
apparati^s in a temperature of 130-16*^ C.» a 
plants wore subjected to the ether vapour for 
hours. They were afterwards placed In a hcfMVe: 
the temperature ranged froih 13^16*^ C- at fllghf 
ijO^igo C. by day. * 'v 

The photogrdim showing the contraOt between 
etherised and the non^therbed phinti OfprVttr, ^ 
aUe and witness to the the ^ 

securing hleofn In the dull seW^ 

ore banning to It 
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C|leraticm is most successful in November and 
and that if delayed until January the results 
so serviceable, as flowering- plants can then be 
In the ordinary way 

^|msurniised that the anesthetics act by causing the 
jm Bw I pf the water from the protoplasm, thus drying 
If e certain extent and cau<iing a suspension of its 
Dfi Johannscn's observations are summansed 
ip-aj^hufc published in French by M Maumen^, and 
“ Nouvelle mdthode de culture for^^e des 
arbustes et des plantcs sou mis A I’action dc l'6ther ct 
du chlopoforme," Paris 1^3 Abstracts from these 
pj^HSIca^ons have been given in various Continental 
and bd^llsh horticulturaT journals, parlicuJa*'ly in the 
OetsAlpr part of the Journal of the Royal Horticultural 
SdPbiyi which contains a paper on the subject by M. 
Bt of Nancy, to which reference may be made 

faCiftlipr deuils. 


Af. O, CALLASDREAU 

i^TMs but a short time since one rend in the BuZfciin 
'^'"^’j^ironomique the words of generous appre- 
dimw and sympathy with which M Callandreau 
Cod^itted to the grave the remains of his friend and 
c^tinffue M, Prosper Henry There was no suspicion 
thM mat in a very short time his own funeral oration 
Wdbtd have to be spoken, or that, the stalT of the Pans 
Ot^ervatory was so siHin to suffer another almost 
IfTfipfU'Eble Joss by the removal of another zealous 
equally renowned, equally devoted to the 
of the observatory, but adding to its repula- 
ttoh tn a very different direction 
ITd^fliany years attached to the service* of the observ- 
atcd^i IM Callandreau took part in the routine observ- 
ationa, more especially con fining himself to the extra- 
git^idional work Small planets, comets, double 
each in turn came under his notice, but though n 
il and iminstaking observer, he will not be 
n^quinbered for his diljgpncc in this direction. 

Trained m a school directed by profound malhe- 
t^Ucians, in which, perhaps, the influence of Gylden 
be recognised, and gifted with an unusual analy- 
tfiAt skill, he attacked nearly all the questions of 
pemtial Wiechanics, and everywhere left traces of his 
and inventive mind His acquaintance with 
all the resources of analysis as applied to the practical 
off astronomy enobled him not only to improve 
t^ nteAoda employed in some of the more recondite 
OflCdioatloiDS of mdtncmatics to astronomical problems, 
Ji{fti^itduccd him to open up new paths of inquiry, which 
ifft Ukel^ to exercise no inconsiderable influence on 
ivia^y.^estions of abiding interest and prime import- 
It ylU be sufficient here to refer to his method 
treatn^ent of definite integrals which occur in the 
^bulatlbns of planetary perturbation, to the consider- 
^^aWnlle gave to the troublesome auestlon of perturb- 
of small planets in which the mean motion is 
Wiflirty ODinmensurable with that of Jupiter, to his 
^^hCcgaHnutl references Co the theory of the moon, to the 
^^^ures of the planets, to problems in geodesy^ to 
how wide an outlook he possess^ over the 
i the difficulties of mathematical 
is perhaps In some measure to be re- 
I attention wandered over a variety of 
everywhere he illuminated the aubject 

n [|, greater ooocen^tlon in a particular 
lave wUed to his reputation an^left a 
1 the history of his time^ PerhMS Ills 
to the Thmy of Cometary Capeurh 

treatise, and hie servlcebt: 




«¥py will M long remeni- 
fHbear qnatfea of bebtg 


suggested by his professorial work tn connection with 
the Nicole Polytechnique, where he occupied the chair 
of astronomy His life was a busy one, divided 
between his duties at the observatory and his pro¬ 
fessorial engagements, while his kindness of disposi¬ 
tion induced him to give willing assibtance to those 
who applied to him The writer of these few lines 
gratefully acknowledges more chan one kindness he 
has received at the hands of this distinguished mathe¬ 
matician and astronomer 

Member of the Fans Academy of Sciences and 
honoured in hU own country and among his colleagues, 
w'e look in vain for hib name among the foreign 
associates of the Royal Astronomical Society Tne 
kind of work on which he concentrated his attention 
does not appeal to a numerous class of astronomers, 
especially would it fail to collect the suffrages of 
amateurs. But those who read his numerous papers 
will admit the ability by which they are distinguished 
and the informing character of their contents. We 
extend a respectful sympathy to the institution that is 
bereft of his services, to his colleagues who lose an 
illustrious example, and to his pupils who are deprived 
of an able and encouraging teacher W. E. P, 

NOT tit. 

An impurtant step has been taken by the Colonial Office, 
in conjunction wilh the Imperial Institute, in giving expert 
assistance to a project of the British Cotton-Growing 
Assonation to start cotton growing on a large scale in 
southern Nigeria. A detailed examination is to be mode of 
•ic\eral promising disi nets in the Protectorate, in order to 
determine the suitability of the soil, climate, &c., for plant¬ 
ing cotton, the most important of these districts being the 
Sobo plains near the coast, where the Ethiope and Jamieson 
Rivers enter the sea. Mr G Freeman, of the scientific 
staff of the Imperial Institute, formerly of the Department 
of Agriculture of the West Indies, has just left ^England 
under instructions froiri the Colonial Office to cooperate in 
this matter with Mr P Hitchens, the local forestry officer 
in southern Nigeria, whose services have been placed at the 
disposal of the British Cotton-Growing Association by the 
local Government, In the e\cnt of a favourable decision 
being arrived ut, the Coloniul Office Intends to render every 
assistance to the British C^otton-Growing Assoclalion in 
organising the arrungenients for cotton cultivation in 
southern Nigeria, whnh will be commenced this oeason, and 
on the results of these preliminary operations 'the extension 
of cotton cultivation In the {Protectorate will depend. 

Aptbr practically fifty >ears' connection With the Berlin 
Observatory. Prof Forster proposes to retire from the 
directorship, to which»he succeeded on the retirement of 
KncRe. The knowledge that*he enn survey a long period 
of activity and of successful work, and that he carries with 
hint the heoity apprerlalioa of his colleagues, will be to hhn 
a eource of aatisfaction dn his well merited retirement and 
leisure. The observatory that he leaves to his sucoesaor 
and the problem! that engage attentioii now are dJffareitt 
from those that he took over from Eacke ft WQirftf be 
interesting to compare the present state of the observatory 
and its instrumental equipment with the condition In which 
-Prof. Fdrster found them when he joined Che staff, In 
those ancient days the work of the observatory was to seme 
extent hampered by the preparation of the national 
qphemer&s, which, under the title of " Enotie's Akfa- 
djPtiilBChai fahrbuch/' attained such well deserved oonsider- 
Gradually che Rechen Insclcut has eepotaied Itsdf 
more btfd more from the obSiTvatoryr uhtll the name of the 
a 
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director is no longer connected with the publication. 
Further, though the InstrumentBl equipment has been ex¬ 
tended, and is no doubt now In a high state of efficiency, 
yet the new director will probably find that larger telescopes 
are nacetsary to enable the observatory to compete with 
other national observatories. One may look for consider¬ 
able expansion in this direction under the guidance of an 
astronomer so well known as Dr Hermann Struve, who, it 
is reported, will take up his residence in Berlin next October 
as the director of the observatory. His reputation, built 
mainly on his admirable work connected with Saturn's 
satellites, will have confirmed him in the importance and 
advantage of instruments possessed of great optical power. 

A Rbvaccination Dill, promote by the Imperial Vaccin¬ 
ation League, has been Introduced into the House of 
Commons by Sir John Batty Tuke, and Is backed by Sir 
M Foster, Sir J, Dorrington, Sir R, C. Jebb, Dr, Thomp¬ 
son. and Dr Farquharson among others The Dill provides 
for the revncclnatlon of all children between the ages of 
twelve and thirteen, except those who may be exempted in 
the way prescribed by the Act of ifigS, or on medical grounds 
A manifesto in support of revaccination at school age has 
been ciriulated by the league, and has already received the 
signatures of a number of Influential persons, including the 
Chief Rabbi, Lord Kelvin, Sir Frederick Pollock, head¬ 
masters of public schools, heads of colleges, &c Mrs. 
Garrett Anderson, M D , the honorary secretary of the 
league, in a letter lo the Times solicits further signatures, 
to be addressed to 53 Berners Street, W , and headed 
‘‘Manifesto in Support of Reiaccinatlon," and with the 
name, address, and style of the sender clearly written 

With regard to the article on the “ Fish Hypothesis and 
the Transmission of Leprosy," that appeared in Nature of 
February 35, Dr John Knott writes to point out that leprosy 
has disappeared from Ireland, though the condition of the 
people, especially on the west coast, has but little improved, 
and half decomposed fish Is still freely eaten. 

A COMMITTEE has been formed wllh the object of obtain¬ 
ing subscriptions for a memorial to the late Prof NIcol, in 
association with the University of Aberdeen, In which he 
Uught for twenty-five years. The form the memorial should 
take has not been decided, but a suggestion has been 
made that if a memorial brass, similar tb those erected to the 
memory of his predecessor and his successor, the late Profs. 
Macgillivray and Nicholson, were provided, and placed with 
them in the University of Aberdeen, the ornithologist, ctrati- 
graphist, and palaontologist who have brought honour to 
the university would be fittingly remembered In association 
with the scene and centre of their life work. The following 
are among the names of members of the committee —Prof, 
J- W. Judd, C.B., F.R.S , Dr. J, Horne, F.R S , Dr. D. W. 
Peach, F R.S., Prof. Stephenson, Prof. Trail, F.R.S , and 
Prof. J. Arthur Thomson The secretary and treasurer, to 
whom subscriptlona should be sent, la Dr W. Mackle, 11 
North Street, Elgin. 

The French Association for the Advancement of Science 
hu decided. «it the ^peutlM of the preildent, M. Lalsant, 
to endow n counn'Nkf eetranomJcnl phyiics in connection 
with the faculty of Klence of the Uniywtity of Paris. The 
inteMier is to he M- Plene Pkilseus, of the Paris 
Observatory 

_ regret to eee the announpemeat, Jn the DeAy 
ChroMteb. that M. F. A. FotM|irt, the eminent Fnn^ 
nologist and aioeraloglet, dW id I>iirk on Martih 7 in 
■n eeventy<eistb yew. 
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A TELKORAM from Mayotta, one of the Conio(q|Mo|kdBft 
states that since February as a volcanic eruptloo 
in progress In Comoro. Lava Is being thrown 
three crateri, situated about looo yards distant 
another. It is reported that at Penzance and som'H tlse 
neighbouring villages an earthquake shock was 
1 p m on March 3 A telegram received at New YorbIMas 
that an earthquake, more violent than any exparieadsjif In 
that city during the past thirty years, occurred at UaiAh the 
capital of Peru, at 5 ao a m on March 4. 

The death is announced of Dr. A. S Murray, Icis^ 
Greek and Jtoman antiquities in the British Museum- 
Murray was born near Arbroath, in Forfarshire, oil January 
8, 1B41 He was educated at the Royal High SchCMd df 
Edinburgh and Edinburgh University, and was atSO lor some 
time a student at the University of Berlin In Pofartttfy, 
1867, he was appointed assistant in the departmilat ol Greek 
and Roman antiquities in the British Museum, the tCibn 
keeper of the department being Mr. (afterwards Sir Charles) 
Newton When Newton retired from the keepership La the 
spring of 1886, Mr Murray was appointed bis uicosssor. 
Among the unofficial works written by him were a " Manual 
of Mythology," a " History of Greek Sculpture," a ** Hoad- 
book of Greek Archsology," and " Sculplurds of the 
Parthenon." Dr, Murray's scientific position wpi 
able for the fact that, almost alone among flMMleni arche¬ 
ologists, he refused to accept the evldencea for (he early 
dates that are now assigned to the Mycentoda period of 
Greek antiquitv. Dr. Murray was a correspondonC of the 
Institute of France, corresponding member of the PnieMon 
Academy of Sciences, member of the British Amideniy, 
fellow of the 5 ociet> of Antiquaries, and vice-president of 
the Hellenic Society 


Tub 'Irustees of the Elizabeth Thompson Science Fund 
made the following grants at a meeting held In Boston, Mw-i 
on February 5 —300 dollars to Prof. Morns W. Travers, 
l-ondon, for researches on the absolute scale of temperotura, 
by experiments with liquid hydrogen; 150 dollars to Prof. 
Benjamin L Sea well, Warrensburg, Missouri, for study pi 
the taxonomy and ecology of the organisms of freshnyicpter 
lakes, in relation to fish foods and water 'supplies; ^ dollgre 
to Prof. A Nicolas, Nancy, France, for studies qii. tiie 
embryology of reptiles; 350 dollars to Prof. H. S. Grindley, 
Urbana, 111 ., for the separation and purification of the nltrb- 
genous substances of meats; soo dollars'to Prof. R. .HttrtMe, 
Breslau, Germany, to determine the relatioa bttwiest 
pressure and the obliteration of circulation; 143 doUArs tp 
Prof W. J Moenkhaus, Bloomington, Ind « for studies pn 
the Individuality of maternal and paternal chromatin hi 
h>brids; 50 dollars to Mr, S P. Fergusfon, Hyde Pork, 
Mass., to measure the errors of absorption hygromeUMki 
300 dollars to Dr Werner Rosenthal, Erlangen, Gecmai^^ 
for researches on the Lombardy chicken pest, and 300 tMlavp 
tu Prof. Henry S Carhort, Ann Arbor, Michigan, for ftte 
preparation and study of Clark and Weston standard odlfc ^ 


Tub twenty-sixth annual general meeting of Che Ing^foid 
of Chemlatry was held on March ik Mr, David 
pmident, being in tb, cbnir. Prof. TiMen movnl 
tfon of fbo Mflunl npori of tho aowKlI, nt tb* 
commenting on thn gwiom) ptog m , M tttn inat^hib^'). 
coniilderod It ntlifnctbiy to note Ihnt, notiriduf^Wl^it ‘ 
IncrMdngl^ Hrlngont ngulnrinfio na to tnbdiig/?^'^ 
blgfa ftwidart of tb*am (n 

orimabii*ii7 4Mtii,atwdmr«l,. 

vie. 10^, ,51 Uilior tM' 1^1 
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||» (ot the promotion of the better mining of 

now under Ihe consideration of the 
Tb^ prdstdent delivered his address, in which he 
on the work of the council during the past year, 
f^eeent position of the Institute, and on the work the 
arpreaent has In hand. ' 

'leported by the Scientific . 4 merfcan that the U S 
>1^ D^partmant Hill establish a branch naval observatory 
Inr^Woo, !&n 4 that i6oof has been allotted for this purpose 

Tim Arjlitlr Afedicaf Journal announces that a congress of 
n^iptrimenCaJ pQfchology is to be held at Giessen on April 
ldr*ao. Amw^ the organisers of the congress are Profs, i 
Esmar (Vlailnay, Herlng (Leipzig), von Kries (Kreiburg), ^ 
Stpinpf (Berllft), and Ziehen (Halle) 

On Tuesday next, March 15, Dr E A Wallis Budge will 
deSlrer the drat of two lectures at the Ro)aI Institution on 
** The Dootrine of Heaven and Hell in Ancient Egypt and 
the Betdii of the Underworld ** The Friday evening dis- 
CDUrie on Masch 95 will be delivered by Prof Dewar on 

Lkpild Hydrogen Calornnetrv." 

At tKe thanksgiving service at St Paul’s Cathedral for 
the centenary pf the British and Foreign Bible .Society on 
March 6, the Archbishop of Canterbury referred in his 
seriAon to the relation of scienre and religion His Grace 
eaht, *• It was on the strength of Biblical texts that the 
«ch«M of Christopher Columbus was condemned by the 
Spanish junta in 1490 as vain and Indefensible In 1616 
GallleO'V teaching that the earth moves round the sun was 
formnOy censured by the consulting theologians of the holy 
odWe, ' because expressly contrary to Holy Scripture ' A 
generation or two afterwards English students were warned 
^y high authority against the investigations of so true and 
ptofound a Christian thinker as Sir Isaac Newton as being 
* built oil fallible phenomena and advanced by many 
oriHfrary presumptions against evident testimonies of 
’ And the lives of Roger Bacon, of Copernicus, 
of K^flbri and of many more, down even to our own day. 
Olid inclddnts fresh in the recollection of many here, 
OUggdSt to the thoughtful student of Holy Scripture the 
imperative need of a reverent and humble-minded caution 
In our attitude towards every controversy of the kind. Wo 
have been oftentimes reminded that it is only the foundation 
of' God ttmt remaineth sure, and on that foundation have 
ton hnllt also the Irrefragable conclusions of science We 
are 00^ indeed, required to accept at once every unproven 
or to mistake for absolute science mere assertions 
dihogc which is unknowable. True science and true 
roRglBlt ktta tdfln ilaters, each studying her own sacred Book 
of 4 SjBd»'^Hdbd nothing but disaster can arise from the petulant 
wopLqf'thc one, or from the timidity or the tyrannies of 


V of an empire as an organiam, presented by Sir 

|o^^C)QMtbttra In a pdpOr op the biology of federation read 
Society of Arts on February 9, shows that scied- 
with adyantaga be borne in mind In the 
'problems in polities and practical sociology^ 
qiroJogj between biological deselep- 

■ o< poliljcal organlsationa. and 

t that a.study of the la^-of 
(he proper comprehensio|tv 1 

w i XbweJ 

^ -»r- tM 


to more complex and elTeitive organiHBtions. When an off¬ 
shoot lakes place, the daughter organism t^mpletely 
separates Itself from the mother, and there is no coordin¬ 
ation between the two bodies. On the other hand, remarked 
Sir John Cockburn, in the many-celled entities the various 
groups of differentiated, but not wholly detached, celU under¬ 
take different duties, enter into definite relations, and be¬ 
come regularly coordinated in the performance of the func¬ 
tions necessary for the common life The process of evolution 
is the same, whether it deals with the primordial cell, which 
by subdivision forms the various tissues and organs which, 
grouped together, constitute a complex organism, or 
whether it deals with a primitive homogeneous society, 
which by division of labour and coordination of effort be¬ 
comes a (ivillsed Lommunity, and by combination with other 
communities a nation, or whether, on the highest plane of 
ail, it deals with a rate which, by lolonisatjon and subse¬ 
quent cooperation of its several part*), betomes an empire 
Sir John Cockburn's paper contains many other instructive 
instances of natural law in the politUal world, and provides 
a strong case for the cultivation of the scientific spirit in 
all who are concerned with the progress of the State 

In the February number of the Atnerican Journal of 
Science Messrs. Bumslead and Wheeler give the results of 
an investigation of the radio-active gas found in the sml 
and in the tap-water at Newhaven, Conn, They establish 
its identity with the radium emanation by a careful com¬ 
parison of the rate of decay of its activity and of its rate 
of diffusion. Mr. E, P. Adams has recently shown that 
the radio-active gas discovered by Prof J. J Thomson has 
the general characteristics of the radium emanation, and it 
seems likely that the gas obtained from the soil in various 
parts of Germany by Messrs Elster and GeiCel owes Its 
activity to the same source. The authors conclude that 
radium Is probably widely diffused in the earth's crust 
Ihey were unable to confirm the existence of a riidK>-acli\e 
gas obtainable from mercury 

In the ijmsfican Journal of Science Dr C. Barus de¬ 
scribes a direct micromelric method for the measurement 
of the diameter of fog particles A thin plate of glass is 
iLvered with a film of oil and held for a certain time hori¬ 
zontally in the fog, and then rotated back into the field 
of the microscope, where It is screened from, further de¬ 
position The particles caught on the o^ed surface appear 
as brilliant round globules, and persist In a saturated ainui- 
sphere for many minuteh SenAe preliminary results of the 
number of particles per cubic centbnptre and of their dia¬ 
meter are given- The former varies from 4X id* fo a 5X 10*, 
and the latter from 4x10-* to ffxio*' cm. In lertain 
cases the diameters of tha drops varied between 10-” and 
5X10-* cm., all the Interdiediate sizes being present. The 
experiments are being proceeded with by means of a photo¬ 
graphic method 

TiIB chief differences olacrved between the salts of 
radium and chose of actinium can be explained by iffeans 
of the view that Che emanation from actinium disappears 
in a few seconds, whilst chat from radium decays to ond^- 
half in four days, la the Com^tes rendux of February 15 
M. Debierne describes a aeries of experiments made in order 
to determine the f’ete of decay of the emanation from 
aetlnium. When the tonUatlon produced by the emMatioD 
was uAed oa a criteria ^of Its activity, a uni former ate of 
:ff^7 observed, ttie activity diminlihlog to one-half in 
eeoonds.' Oh the other hand, the power of aacitlng 1n- 
<hl|M fodl^wtldty was found to rJOa (apparently fcom 
,bm) to 0 4aslfff&m value, but i^lmately to decay accord- 
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inf to the same lofanthmic law as in the case of the 
lonfntion to one-half in 3 9 seconds The rate of decay 
of the excited activity was also measured, and the half-ialue 
Was found to be reached in 40 minutes, 

' A REPRODUCTION, in the Chemical News of February 19, of 
Profs Curie and Dewur’s paper on the pxummatron of a 
sample of fas occluded in radium bromide iHintains a 
number of important details not referred to m the French 
paper recently Huinniansed in these columns. Thus, m the 
expo-iments at the Royal Institution m which radium 
bromide was heated in a quarts tube, the condensable fases 
are stated to have contained water, bromine, and carbon 
dioxide in addition to the emanation, whilst the spectrum 
observed after freezinf out the nitrogen was that dl 
hydrogen, and not of nitrogen as stated in the Comptes 
fendus , in such a tube, It is added, it would be impossible 
to find small announts of helium by the spectroscope, seeing 
that a 10 per cent, helium-hydrogen mixture shows 
nothiogThut hydrogen In reference to the subsequent 
appearance- of the helium spectrum in the vni uous quartz 
tube, it is pointed out that “ until the full spectroscopic ex¬ 
amination by Deslandres is published no inference can be 
drawn as to whether or no the amount of helium has gone 
on increasing in the quartz tube (as it ought lo do if it is 
a true product of the disintegration of radium), and no con¬ 
clusion drawn as to the presence of other gases and their 
origin, whether new or old " 

An exceedingly interesting summary of the recent work 
of Profs, Elster and GeiteJ on the radjo-aitivity of Ihe air 
and the soil is eonlained In n reient number of the Geneva 
Archives des Sciences In order lo test whether the radio¬ 
activity of the air was inherent or induced from outside, a 
steel boiler of aj cubic ineires Lupacity was kept closd 
during six weeks, and an aluminium wire was then inlro- 
duced and negatnely charged La a potential of 3000 volis, 


(Maww 


demonstrating to large aud|ence 4 , but tha bctfi 
able to pick up a great number of hints tixmi. 
tions given The apparatus described can all 
from the firm of A Krliss in Hamburg. 

Tiif L mted Slated ^Veather Bureau has recently^i^NilUlBd 
a meinuir on the climatology of California, prepared gilIHLv 
the direction of Prof W. L. Moore by A. G. McAdJqKfjtP^ 
fessor of meteorology The author points out 
climate of Culifumia is controlled by four great f^elbnLr— 
(1) the movements of the areas of high and low barOHMtrie 
pressure, (3) the prevailing drift uf, the atmosphere ffttm 
west to cast, (3) the proximity of the Pacific C^ban, with 
a mean annual temperature near the coast line of hbeut 
55*’ I and (4] (he exceedingly diversified topography of tiiw 
country for a distance of aoo miles from the coast Inland. 
To illustrate these leading features, long series of obforv- 
ations at suitably chosen localities have been elaborately 
discussed in 260 large quarto pages, with 42 diagrams a|id 
chaiis, and Furnish a very valuable contribution to metitor- 
ologiial knowledge The remarkable pictures of fog 
billows obtained at the Observatory of Mount Tamolpais, 
and noticed in our columna some time ago, are riprodttcod 
In an interesting article on the fog of the district of Ban 
Francisco ^ 

Wb have reieived a copy of the second part of the Psycho¬ 
logical HuHetin, which is devoted to the literary section of 
the Psychologual Review It includes the proceedings of 
the American Psychological and Philosophical Assoclatfopa- 

1 HE volume of the Proceedings of the PhUadelphlg 
Academy for the current year opens with the first'part of 
a paper bv Mr H Pilsbry on new Japanese nnMilluscii Ihfo 
instalment being devoted to gastropods The mimW of 
speiies described is very large, unfortunately, one of tht 
names—Conur donmiot —has long been preoccupied for 
the well-known shell from the Barton Eocene. 



no radio-uctivily was induced on the wire, and the air. 
isolated in this way from the rest of the atmosphere, was 
ixmipletely inactive 'Ihe radio-activity is attributed lo an 
emanation produced by some radio-active substance in the 
soil which finds us way into the included air, and thence into 
the free atmosphere as well as Into the water of mineral 
spring An attempt whs made to isolate the radlo-activc 
constituent of a specially active earth from the Italian Alps, 
and the results obtained were in accordance with the view 
that the soil contained a trace of radium; the hydrochloric 
acid extract yielded a barium sulphate precipitate about as 
active as porRssuiiii uranyl sulphate, and a platinum kathode 
immersed in the solution became permanently (?) radio¬ 
active. Further support of this view found in the fact 
that the induced activity separated from the air decays at 
the same rate ai that induced by radium salts. 

We have received the first part of the " Abhandlungen zur 
Didaktik und Philosophie der Naturwissenschoft," which 
are being issued as adjuncts to the ZetUchrifl fUr den 
PhyMikalischen und chamtseken VnUrncht. These are in¬ 
tended to iw monographs m a more extended form oii matters 
such as those considered in the ZeiUchrifi, The prewnt 
number, by Herr E. Grlmieh(, of HarifMmrg (who la one 
of the general editors), Is on * Die eleklrleche GlUhUmpje 
Im Dlenste dea physikalischejir Untmichta/' and deals, oo 
far M U pooitUe in \he slaty pages at dfaposal, Mh tlwLl 
numerDHs u*a fo which electric glow iMppa caa ba put.vf 
p^lcal dpoMM^ttrq^s. Many ^ Uie«e' tuaa, peSdljy 


to nu^ lecturers wtio liave Bad 

1793^ vou 69 
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In Ihe Proceedings of the South African Philoaophlcal 
Soi'iety, Mr W L Distant describes a number of new 
South .African lingidids and other Heteroptera. hi a 
previous paper the author enumerated twenty-siR epeclca, 
distributed in twelve genera as mm-Pal«arctic apedei of the 
African mainland, the present list raises the nuOibOr of 
Species to fortv, and of genera to twenty-one. It ipoy be 
considered a piiy that the author uses the generic name of 
a common tree, Ulinus, to designate a new genus of Insecta- 

AccoRorso to its report, the efforts of the Society for Che 
Trotectlon of Birds were malnlv devoted durlhg 1903 fo 
securing more effectual protection for the brfKdlA||^p|aoes 
and eggs of our rarer birds, to the extension of ^e emn- 
petitions in connection with " Bird and Tree ati 4 

to further exposure of certain alleged frauds hi fOgdrd tO 
so-called artificial osprey plumes and the suppiMlbh of 
birds' plumage in millinery The " watcbM’ 

started In 190a, not having met With so much RUpport 
was expected, limited expenditure on the frst fo 

suggested that the endeavour may be made to 
the sale and possession of skins and eggi {af 
Illegal, but this Is surely far too drastic a 1 
fviA^blie^^proval, bfoiC w all of the « 

" otoureys were found ip be VeoJ'egTet pkUfeN^: 
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preMent, which he hai filled with such con- 
luccen for the last seven years, and the society 
lf,flbeply sensibly of the loss It has thereby sustained. The 
pifm president is the Lord-Lieutenant, the Earl of Dudley 
'3te purchasing power of the society has been somewhat 
crippled' by two clrrumstances, namely, the large amount 
damage dohe to the buildings In the gardens by the 
great storm of February, 1903, and by a falling off in the 
gate-money On the other hand, the gifts of large and 
valuable animals have been unusually numerous, including 
a ytning elephant and a young leopard from the Duke and 
Duchess of Connaught, and a pair of young giraffes from 
Sir Reginald Wingate 

Wb have received from the Smithsonian Institution a 
batch of papers published in the Procucdings of the 
U.Si Museum. Among these is one, by Mr. G S 
Miller, Qn bats Gotlected in Cuba, which contains an 
Intereating aceount of a visit to a bat-cave in the island 
Two others, by Mr. Hp C Oberholser, are devoted re¬ 
spectively to the American wrens and great horned owls 
la a fourth- Meesrs Jordan and Snyder describe and figure 
two chinueras from Japanese waters, while in a fifth the 
former writer and Mr, E. C. Starks review the scorpsnoid 
Ashes of Japan Special interest attaihes to the account, 
by Mr. F, A. Lucan, of a new labynnthodont and a neu 
reptile from the Trias of Arizona, on account of the Sdentifi- 
cation of the former, which is know n by the 1 entral thoracR 
shield, .with the European genus Metoposourus (ohm 
Mtt&pioi), and from the apparent affinity of the latter, 
which Is known from a humergs, and is named Plarerlas, 
with the African Parlasaurus 

We have tja acknowledge the receipt of vol 11, of the 
fhird series of the Anales of the Buenos Ayres Museum 
Ur Ameghlno's article on “ diprotodonc Tertiar} 

mammals from Patagonia has already been noticed in our 
columns. Among the -other contents, two articles by Dr 
H. von Ifaarlaig, the one on " Cretaceous " inolluecB and the 
Other on Tertiary braihiopods of Patagonia, are of prime 
importance. In the former the author, after pointing out 
what he regards as serious errors in the determinations of 
pievlous bboerveis, (onclude*« that strata regarded as 
Pliocene are really Pleistocene, and others classed us 
Miocene oro' truly Pliocene, while the alleged Cretaceous 
beds are coniiidered to be mure probably Eocene Further 
obaervatlmw on the subject, m which It may be hoped that 
Hie ag*.^ the verfous marnmaliferous horiaons will be 
tabcin jhltB'OO^ideratlnn, are promised As regards Tertiary 
brOcttflipMai^tlie remarkable resemblance between the South 
AffUiMft fi^s and those of New Zealand, coupled with 
, difference between the former and their 

tTIdl^an fwpnalketitafives, justify the opinion that the South 
Alifbrldbft'^oantiQent was iormerly prolonged towards the 
AaWOtlc, Add tor tflia prolOngadon the author has suggested 
<llw fiartia fi^lnotls. This Anchlnotis extended from Pata- 
Mida' itoguelei^ fstaml at a comparatively modern 
but If It formed 4 connection with Africa 
^ iiinst bagn be^ quite separated from the Chilian ^alde of 

^ ^ ^ a 

iW F*pM which appear in the second paf^t the 

^ M Hw TrfN art fpm- 0 Hie 

m iteieriptkm M thp Mhpll pm" 
Jv iSqoHi Is IhtaibatHdf firoNlf\l|ip 
aidd diw inlarmatfon eo» 
:Vt pldhWtldd dl Toyihounr ref^ra'lo | 
Sim.. AaI 



a tree of great value which is fairly Well suited to our 
climate Ihe volume also contains a summary of the 
principal coniferous timbers which are imported Inio the 
country, written b} Mr. A D. Richardson, Notes for 
Ptanlrrs," by Mr G V Macdonald, and other papers 

A (.ofv of the fourteenth annual report (1903) of the 
Missouri Botanital Garden has been received A very fine 
illustration is given of the Agave ToneUana^ and another 
even more interesting photograph figures Amorpho^haUut 
Rivteri in flower, which is represented growing from a corm 
in B haucer (tig 1) Mr A Rehder presents an exhaustive 
treatise of (he genus Lonicera, supplemented with iLlustra- 
tiuns of new spei les Ho adopts Linnii's subdivision into 
iwii suligcnerji, Periclvinenum and ('hanio-crrasus or 



Fie 1 •-Ssttcwdanlvnlna---y 4 i 40 >yde/W/iiu 
♦ 

Xylostcuiii, arid sinks the subgenus Nmtooa iq tne latter 
Another interesting sftftion of this subgonue is named 
Caloxylosteum, because thf* free bracts occur concomitantly 
with a hollow pith In. the branches. The increase in tha 
number of species—the total exceeds 150—Is due to the largv 
number iif specimens rotently gathered in China and other 
parts ^ Central and East Asia. 

I ’ 

Prof. Bovbri always Interesting when he writes on 
the cell, and thd^Uttle volume—" Er-gebniase ii. K^iad- 
h^on dar diranatledieo'ffubetaoi des^ Zi 

j ... niebtir famt ■ ttMfitt MnfUtaii «l 
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which the main thetia is kept before the reader considerably 
enhances the Interest of what Is mainly a summary of recent 
work contributed by the author and other Investigators, 

Thi report of the Felsted School Scientific Society for the 
years 190a and 1903 shows that the masters at Felsted are 
encouraging scientific observation of biologiial and other 
natural phenomena. Papers by members of the society on 
the birds, butterflies, moths and plants of the sihool neigh¬ 
bourhood are printed in the report. 

We have received from the Government of India Depart¬ 
ment of Revenue and Agriculture a copy of " Agricultural 
Statistics of India for the Years 1897-98 to 1901-oa." The 
statistics were compiled under the supervision of the 
Director-General of Statistics, and are published in two 
parts The first volume deals with British India and the 
serOnd with the Native States. 

Messrs. Lepi'in and Maschb. of Berlin, have sent us a 
copy of the catalogue of the physicaJ apparatus to be ex¬ 
hibited by them at the forthcoming St. Louis Exhibition 
The first part of the catalogue contains particulars of a 
set of physical apparatus for the elementary schools in 
Berilji, and the second section instruments suitable for uni¬ 
versities, high schools and colleges. 

Some remarkable examples of positive and negative cata¬ 
lysis are given by Dr. Titoff In the Zettiehrlft fUr phystk- 
^tetie Chemie. I'he case studied was the oxidation by 
dissolved oxygen of sodium sulphite in dilute aqueous solu- 
tfon, a change which was half completed in lo-ao minutes 
when the water used was distilled from a boiler with an 
l^n still-head and so contained traces of iron, but required 
soo minutes with water distilled in a silvered or tinned 
copper still, and as much as 1500 to 1800 minutes when the 
purest available water was used. The oxidation is extra- 
ordinarily sensitive to the Influence of traces of copper, and 
It li stated that a marked acceleration is produced by 
N/1,000,000,000,000 CUSO4, or by merely dipping a piece 
of bright metallic copper Into the water during less than 
a minute. Mannitol even in N/100,000 solution reduces 
the velocity of oxidation by 50 per cent , and tin salts are 
even more powerful negative catalysts; at a concentration 
of only N/a5o,ooo the velocity was reduced to 25 per cent. 
6 f the normal value, but even then the tin salt, though 150 
times as active as the mannitol, Is still ao to 35 times less 
active than the copper salts. 


attached to the 40-inch refractor, and a 
between titanium pales was used as the light Bourcfl^fjllN^ 
comparison spectrum in every case. » , ^ ^ 

An analysis of the velocities obtalned-^whlck oM 
to the sun—indicates that the Orion start, as a tfoss, ^ 
much more remote than the solar stars, for their fsul 
velocities are much smallei. A classifleatlon of thlriy-QAi 
Orion stars, based on the behaviour of the lines of He^ tt. 
Mg, SI, N and O in the region between A 4300 and h 
IS given at the end of the paper 


Catalooije of Long-Period Variablb Stamr—C frmlaf 
No 74 of the Harvard College Observatory contains a cata^ 
logue of 407 variable stars having long periods, published 
by Prof Pickering. The positions and phDtografddc magni¬ 
tudes of some of the sequences of compvlson start -for them 
variables were published in vol. xxxvll. of the 'Harvonl 
College Observatory Annals, others wUI appear In vol. 
xlvii Those sequences not given in eUber of the two 
publications mentioned arc given in the present CfecOlar. 

Prof Pickering expresses the hope that other 
astronomers will select and publish similar sequences for 
long-period variables, and that many will regularly observe 
these objects. He suggests that In us^ Ar^andtf't 
method for determining the magnitudes it ia quite sufficient 
to record that the star under observation U brighter than 
one and less bright than another of two nearly equal com¬ 
parison stars, for, owing to the errors introduc^ lay 
personal equations, &c., the estimation by grades is 
necessarily reiinod All the companson stan selected will, 
so far as possible, be observed photometrically at Hufvnrd 
111 order that the results from various observatories be 
reduced to a common scale. 


Tub Leonid Shower op 1903 —In the lurrent number of 
the Observatory (No 34a) Mr. Denning gives a table of Ihe 
apparent paths and in^nitudes of twenty-six Leonldi. six 
Taurids, and twenty-thre6 other meteors, obsereqa ki 
England between November 14-18 inclusive, alt Of Whltli 
were as bright as, or brighter than, Jupiter In a iaoond 
table he gives the real paths of nine of these meteen 
eluding five Leonids, two Taurids, one Hydrid, aod one 
Arietjd), and then directs attention to the framenc appear¬ 
ance of bright Taurids and Anetids during m Novmber 
Leonid showers, 

M Fi6vez, of Hoitsfort, in u communication Sp the 
Acaddmie Royale de Belgique {Bulletin No. is, 
announces that, during a watch of two hours (laae to 0-30) 
on the morning of ^veinber 16, he observed tMty^lgllt 
meteors, of wmeh thirty-four were Leonids In Che eame 
Bulletin M. Terby states that two other obeenssrs;, eto 
stationed at Boltsfort, observed thirty-four metiers, ef whlcfa 
twenty-eight were Leonids, between 10 5 p.m. 00 Novembse 
ij and j a.m on November ifl The majority of them Wpf# 
or the first magnitude, and they appeared In graups, she of 
them being seen in six minutes between 1 a.m. and » 0.111 


The additions to the Zoological Society's Gardens during 
the past week include two Nlsnos Monkeys {CercopUhecus 
pyrrhonotus) from Uganda, presented by Mr. C R. Hall; 
a Macaque Monkey {Macacds cynomolgus) from India, pre¬ 
sented by the Lady Londesborough; two Cheetahs (Cynae- 
luriu /ubaliu), a Beisa Antelope {Oryx beisa) from Somali¬ 
land, presentod by Captain Barnard; a Horned Capuchin 
(Cebut apelia) f|om South America, deposited; three Gold 
Pheasants (Thamnalea ficta) from China, received in ex¬ 
change 


OVR ASTRONOMICAL COLUMN. 

Radial Velocitjim ov Twenty Orion Stars ^Messrs, 
Frost and Adams, of the Yerkes Observatory, have lyW 
published the eomdete discussloit and rbsiilts of tHelr dMr- 

g lnatlofi of the raiuy eeleclHes of twdht|f ilfira. ell WjIMeH 

Tlw ipMn obt«lMd mih " “ 

Ma 1793, v(»„ 


th# Brut* 


The Distribution of Lines in Banded Speqtba.«Ac a 
meeting of the Paris Academy of Sciences held on Febt^ory 
8, M. Dulandres announced the reeults of Me teeent 
searches in connection with the law, announced jQr hip In 
1886, concerning the distribution of lines In lephrai/biDda* 
These reeults confirm his law of arkhtnetfeeTplMHes#^ 
but indicate several anomalies in the behavlohr p thew 
dependent lines In the serleiu 

From a photograph of the negative-pole,ppecirilipjdl 
nitronn he very carefully determined the freqtieodp,q| Okti 
Individual lines In the band at A 3577, and found that 4 h|!X 
may be almost exactly represented hy the kpMratiPiifl 
seven series, each obtained by calcuisftlon htinShl 

NsA(m4-y/q)>H-c (where N ■ the frequency, A 
constants, m is a wjiole number) and P XAd.o SkP^ 
whole numbers), by giving different values ID ^ 
fo^eaph series. 

ti 
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Sa^FOT VARIATION IN LATITUDE, 

1861-1902. 

17. VJBRYONE 'who li acquainted with nin-epot etatJitici 
^ li famNlar with the law known ai “ Spdrer'i law of 
ouiHfpOt aonef^'* which was derived after a laborioua leries 
iua-apot obeervatloni made by Spdrer himself. Previous 
this ladefatlgable worker, Carrington made a series of 
most valuable observathini between the years 1853 and 

£ l,,afid It was he who first directed attention to the fact 
t lun-ipots had a towards the equator 

elliring a Rin-Bpot cycle. To use his own words, he stated 
that ihera was Indicated “ a great contraction of the limiting 
parallels between which spots were formed for two years 
prevkMtsly 10 the minimum of 1656, and, soon after this 
apoch, the apparent commencement of two fresh belts of 
epota In high latitudes, north and south, which have in 
•ubiequent years ^wn a tendency to coalesce, and ulti¬ 
mately to contrect, as before, to extinction," 

Dlsousslng these and his own observationB, Spbrer was 
led not only to corroborate the deductions made by Carring¬ 
ton, but to formulate more definitely a law of sun-spot 
circulation, which he stated as follows — 

Un peu Bvant le minimum, il'n'y a de 
Caches que prta de re(|UBteur solairr, entre 
+5* et —5®. A partir du minimum, les ““ 

laches, qul avaient depuis longtemps « 

ddseitd les Kautes latitudes, s'y montrenl \ 

brusquement vers ±30°. Pms ellcs se V 

multiplient, un peu pertout, a peu pr6s ^ 

entre ces llmites, jusqu'au maxiinum, mais 1 

Icur latitude moyenne diminuc constam- | 

ment iusqu ’4 I'dpoque du nouveau mini- > j 

mum.' / 

To arrive at this result Spdrer made a I \ I 

very complete investigation of the position [ 

of every sun-spot that had been observed 
up to that time in relation to the solar /i\ J 
equator. In fact, he brought together all / ' \ / 

the stotittlca of the latitudes of sun-spots _/_ \ ^ j ^ 

for each hemisphere, and determined for • 

each period of Im sun’s rotation the mean \ 

heliographic latitude of the spotted area. 

To iMicata the variation from year to year ; 

thla mean heliographic latitude he pub- ; 

Ushed ourvee, and the special feature of 

these was chat each commenced m high ; 

latitudes about the time of sua-ipot mini- 

mum, and gradually approached the 1 

equator until the epo^ of the following 

minimum, when a new cycle commenced / 

Ih htfh latitudes, the two curves over- / ^ 

lapplutf for a short time about the time / 
of sun-apot mioimum. 

if Sporer's curves be closely examined eon M-a 0 HI 
h wUf be found that those which pass - „ 

itrkptly through the actual points given by cmi m 

ohsmatkm are of a wavy nature, and are 
aamuHihes abovd and below the mean 
curve ftopi which Spdrer deduced his taw In 
foot. SpOm' himself directed attention to this peculiarity, 
and' tSmin^y remarked on the subsldiairy Increases of 
Spotted .area and a reversion of spots to higher latitudes 
ac tf toff * Other tfiaii at sunspot mmltnum. In later times 
3r. Bnun, of tha KalAica Obaentotory, points out ■unllar 
astoOSdms from his own observations mode between 1880 

Hhntntioa (FI*, i) accompararlng thli rticle 
oihMu B 'Mfcata tho wavy Jiature of theae mean taelio- 
OiirMi, and it will be noticSd that even up to the 
lUhiniiT ^Into this pmuliarlty is a marked feature. ^ 

' wM, the object of attempting to trace the origm 

'tlfosa> vairUHons—variatiras Indicated that 

HMir'a law might be only of a vary gMeral 

wM commencad, the raaulta of JMicb 
SSSSMBMiilMtwl to i^«> Sodjety (Fabruary ii). 
‘^^NaaSSMOf mMlyflo waa to glvMa the Hmitad fagtan 
^S 15 h&Thiflwaifai whWi apola appm Into atrln or 


prominences appear on any part of the disc, it wee 
sufficient, in oHer to trace their distribution thnnigh- 
out a year, to divide the win's surface into nine sones of 
10 degrees each. Since, however, spots seldom occur above 
latitude 40®, the width of the lones had to be considerably 
dlminlrfied. For the present inquiry, it was decided to 
group the spots Into belts 3 degrees wide, for even zones 
of 5 degrees In width were found to mask many important 
characteristics 

The necessicy for such narrow zones will be seen from 
the accompanying figure (Fig. 1), in which the yearly dl^ 
trlbution of spots is shown for the years 1879-1B83, taking 
zones of 10 degrees, 5 degrees, and 3 degrees 111 width 
respectively, 

In these curves each broad vertical line corresponds to 
the aolor equator, and the scaloe to the right and left of 
each represent the north and south laHtudes respectively. 
The heights of the curves above each horizontal zero line 
indicate the different amounts of spotted area, and the 
scales of these aie so arranged that the curves are all pro* 
portlonal to the spotted area 

The curves themselves are farmed by determining the 
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Fio. I.—Dlilributlon of SuS'i Spotted Area. 

mean spotted area for each zone, and plotting each value 
at thd point' repremnting the mean latitude of this lone; 
these points are then all joined together. Thus, In the 
case ot the 0-10® zone, the niean spotted area le plotted at 
5®, lo-zo® at 15®, &c. The other zone dlviflona are 
■Imllarly treated, thus 0-5® is plotted at z-5", 0-3® at 
1 j® Ac- 

Ill the 10* zone curves her^ shown there is only one 
maximum In each hemisphere for the years In question, and 
these, ai Indicated by tne dotted curves which join thtan, 
do not progTCSB gradually towards the equator as ^uld 
prdbobly be the case according to Spdrer's law. With 5® 
zones It is possible to detect the presence of two maxima 
In one or other of the hemispheres, all of which have a 
trend towardo the equator In aucceeding years. Stilt more 
detail la diaplayed in 3® lofiee, and here la apparent a 
apot vHrttibutlon and movement edilch le prectlealfy masked 
Jn tfu tem pfocedtim ssta of cuiyes. ' 

: Thi adeliibiUty A adopting^* aonei balfig thu#mmnt, 
^ chh mfka of ohasrv^e fitrni du year tW-ffoa 

f wai’treeM in the above mamierr the poUlie pfoOnsdi and 
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the curves drawn as shown in the figure previously re¬ 
ferred to 

In this way it was possible to trace the varying positions, 
as regards changes of latitude, of the centres of action, or 
maxima points of the turves, from year to year, just as 
was previously attempted in the rase of the prominences 
These centres of action were then connected by lines pass¬ 
ing from one >early curve lo the next It i** worthy of 
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8 - A eomRarlKin of the curvvi llluMraiing (A>Rp<il-sctlvily tculis; (i) 
of Run-iipali; (c) prenilneim-iiciiviiy incka, (u) varialion of spoiM , 
Mm vailcal lias* lodme the epochs of sun-spot nuudnA and r 
bemUpbves beinf lalMq together.) 

remark that very little dlfllcuUy waa met with in decldlog 
the maxima' points to be joined. There was Slwaye, 
^ruUghsut the whole period, a moet dlstloct march bf these 
points Individually "towards the equator,, and the^ method 
of ptaclng' the curves one beneaUt the other reodem sUch 
m ov Nieitt at Office obvIduB to the eye. 

The diagnm (Fig* i) noit only eanlblte soma of tha typee 
of carves met with, but shows bow the varkxis centres of 

MA. 17A1 VOI.. fioT 


lined up e^. ptber^ 

year by year, for the period of time over ^Ich 
extend, namely, from 1879, the year followinga 
minimum, to about a sun-spot maximum In 
Considering the curves relating tor thd sum iiO|j|il^n 
hemisphere, it will be seen that in tim 

a sun-spot mminium, when the spots were R 

near the equator, two new outbreaks oOenTred^^ in Mttiidim 
about ao** and 3(0”. These Vivo 
centres of activity moved lowMa 
the equator next year, aikd'by vtti 
the former had dkeappehiwdi WhlU 
the olher rapidly grew m'Intendriy 
and reached latitude PuTlf^ 

this year a new oiHbre^ In falfCim 
jn° made its appearance, and 'tM in 
' he two following years hod ^ wn 
equatorial trend. A eeOlfewhM 
Klin liar occurrence took piece In the 
southern hemisphere, DRch" bf the 
lentres of action movhig rapidly to¬ 
wards the equator 
It IS Interesting to note thO rapid 
growth and decay of ihoM i^ntrea 
of action, an example of whrcti la 
sfiown commencing, m 1879 in lati¬ 
tude a8° in the northern hemiephere. 
.Attention ma) particularly be 
directed to the three pPonttnent 
maxima of the curves for the 
southern hemisphere To the jeara 
iHHa and 1883, which indicate that 
at this period there were three de- 
hnlte lentres of spot action In 
existence 

To bring the results of the Above 
analysis for the whole period of time 
investigated within a smell compasa 
the same method was adopted as 
that employed in the case of the 
prominence reduction to which 
ference has already been made. 

In Kig a the two sets of curvee 
nuirked A indtcate for each hemi¬ 
sphere the changes in Che podltlond 
lif these centres of spOC-acttVlcy frotn 
\ear to year, plolLod at OquaV fn- 
tervals of a year. The stripDd pog- 
iion IS deduced frofn Sptfw*a 
1 bservations, and the remaMer 
from the Greenwich reducHoAs- 
These lines have been p r o po rth U lSl^ 
thickened to Indicate approxlmqti^ 
the relative amcxint of spotted^ Area 
at these centres of action, or; in 
other words, the heights tof t&a 
maxima points on the taarly enrv^ 
These curves thus indicate for «Bch 
^ear the positions, as regarda 
tude, of the centres of RpOt actfvl^ 
and give an idea of (he 
of these centres during eft^ 
lycle ' I r*' ' 

As these curves htave herRiheiS^ 
tailed " spot-activity tcocksj^' 

‘ prOminenc^Xctivlty tracks 
be employed to indicate she iMfh* 
lent variations as regarlhr^ vMs 
prominencin. ^ 

For the toke of oompariDoii, 1 
B, C, and D have 
Curves B show the variations _ 
nleati heUoffaphic Igtlttidtf; 
total spotted area far each hertilepnwe, 
the distribution aAd change* of <Rf ^ 

proiNlnence oeUvity, Dg “ p^ine 
tluv' may now ^ «alM. Thsr^^t 

Dialndar, up lO'the ydR}.^90lh Xtfaodi_ 

The OotCsd'^'ttifves peorVNqDijifai 


belioanpliic lainnde 
(The oanunnoiH end 
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fliva a rough idea of the proitiinenLe vanatiunb 
Ton a rapetltion of the obBervationa of 1872-1885 Ihe 
'turvea, namely, those marked D, represent the varl- 
from >0Br to >ear of the total spotted area on each 
hatntflphere of the sun. Ihe vertical broken and continuous 
Ifirtea Indicate the epochs of sun-spot minima and maxnna 
as determined by combining the amount of spotted area 
on both hemispheres of the sun 

Considering now the curves marked A, the following 
.gtoerql deductions may be made — 

Fniin sun-spot minimum to niinimum there are three, bul 
generaliy four, distinrt " spot-acti\ily tracks," or loci of 
movements of the centres of action of spot disturbance 
The first appearance of each of these " spot-activity 
tracks" occurs generally between a sun-r.pot minimum and 
the following maximum After about the epoch of maxi¬ 
mum no new " spot-activity tracks " of large magnitude 
are generally commenced 

Their first appearance is mostly in higher latitudes than 
ao” In each hemisphere. 

They are faintly indicated at first, become more prominent 
and distinct, and finally thin out and fade away 
They all fade away in regions close to the equator 
There seems to be a tendency for each successive spot- 
activity track to make its appearance in latitudes higher 
than the one preceding it 

At, or a little after, the time of sun-spot maximum (here 
la also a tendency for eath " spot-activity track " to retain 
Its latitude for a short time. 

It IS interesting now to examine these curves (A) in 
relation to those innrkod B, which, as previously pointed 
out, represent the drift from year to year of the mean 
hellographic spot latitude and illustrate Spdrer's " law 
of zones " These latter (curves B) are individually really 
nothing more than the tnlegratwn of the corresponding 
curves A. Every iliange of curvature in curves B is due 
to either the outburst of spots in another " spot-activity 
track " or to one " spot-aclivity track " becoming more 
Intensified in relation to another, or, lastly, to the extint- 
Cion of a " spot-activity track " as the equator has been 
reached, as shown in the curves A 
To illustrate this, let the curve for the mean heliographic 
spot latitude In the southern hemisphere (curves B) be- 
mnnlng in the year 1879 be consider^ This I9 practically 
the peilf^ referred to above by Dr. Braun 
At this time there Is only one " spot-activity track " 
^titude sa") in existence, as shown in curve A, so curve 
B consequently commences in the same latitude. By the 
next year the " spot-activity track ” (iiirves A) has reached 
latitude 17^, and a new one has made its appearance in 
latitude aj". Curve B, therefore, takes the mean position 
of about ao" when allowance has been made for the difier- 
«nce of intensity of these two tracks. 

In the following year, 1881, both these " spot-activity 
tracka " have approached nearer the equator, but another 
haa appeared in latitude 35°, so that the mean latitude for 
Cho whole hemisphere has only slightly changed 

the year still another " spot-activity track " has 
ebme Into existence in latitude 28°, while the first " spot- 
actlvlto track " mentioned above has vanished The mean 
latitude for the whede hemisphere, as is indicated In curve 
S for this epoch, is increased to latitude ao° After this 
4^ three " spot-activity tracks " approach the equator, and 
-curve B does the same, bub owmg to the relative changes 
th ,tbe amount of the mtted area in each of these " apot- 
CThCka,^” as indicated by their thickness, the mean 
^npUagrajlblc latitude curve auffers another change of curva- 
ui 1I85. fn a almUar way the various changes of 
'euriimtUfB to aU the other curves (curves B) con be accounted 

.FdneHeular attention has been directed above to the fact 
.drat hbout; (he times of sun-spot ihax^a there Is consider* 
l^-octivity in the highest spot latitudes, which 
to SpOTer's law would not be expected. fiP ref^- 
^ i^.made to the sun-spot obaervatlons of Mesiu 
' Stewart, Lmwyi find alao to those by (he WBna 
wfQ be aeaA as early as 187a h was pointed 
\ that at the aim-spot qnaxhnmn 

BApeariMi in tlifh {ipon tatltudes. 

^ lowe twMM Ilia curraa A 



and C It will be seen that from the time of a sun-spot 
minimum, when the “ proininencp-riituity Iracks" are 
approaching more rapidly high latitudes, up to about a sun¬ 
spot maximum, when they reaih their highest positions, 
nearly all the " bpot-activity tracks " (onie mio existence 
Further, the nearer the " prominiTur-aitivitv tracks" 
approach the poles the higher in latitude do these " Hpot- 
activity traiks " make their appearance, and this is the 
LdSQ for eaf,h hemisphere of the sun separately 
What the actual Lonnection between these two different 
s>st"iis of currents is, it is not possible yet to say, but these 
faitb s a close relationship 

llip result of the present investigation thus leads in the 
fallowing conclusions .— 

(1) Sporer's law of spot zones is only approximately true, 
and gives only a very general idea of sun-spot circulation 

(2) Sporer's curves are the integrated result of two, three, 
and sometimes four " spot-activiiy track " curves, each of 
the lailer falling nearly continuously in latitude. 

(j) ^porer'b and many other pnxioub reductions have 
indicated the peculiar " wavy " nature of the integrated 
(.urve, which peculiarity is here shown to be for the most 
part real and not due to errors of observation, &c 
(4) Outbursts of spots in high latitudes are not restrirted 
simply to the epochs at or atmt a sun-spot minimum, but 
uicur even up to Ihe time of sun-spot maximum, 

(s) 'Ihe suicessive romniencpinrnt of the "spot-activity 
tracks " in higher latitudes between a sun-spot minimum 
and maximum seems to be closely rel ited to the " promin- 
cncc-BCtivity tracks " at these perlodb 

William J S I^iOckyer 


THE DUNEDIN MEETING OF THE 
AUSTRALASIAN ASSOCIATION. 

'T'HE tenth session of the Australasian Association for the 
^ Advancement of Science was opened at Dunedin, New 
Zealand, on January b, under the patronage of llis 
Excellency the Earl of Ranfurly, Ihe Governor of New 
Zealand, who took the chair at the inaugural meeting In 
the absence of the past president, Caplain F W, Hutton, 
F R.h , whom Ill-health prevented from attending 

The president, Prof. T. W E David, F R S-, of Sydney, 
took os the subject of his address, "Ihe Alms and Id^alH 
of Australasian &>ciencp " Although this was wholly local 
in immediate interest, it was an exiremely valuable epitome 
of the work already done by Australsbian men of science 
He dwelt upon the value of organisation in scientific re¬ 
search, and of the investigations earned emt by research 
committees appointed at the meetings of the Australasian 
Association for the Advancement til Sciervce He applauded 
the good work done by the New Zealand Government in the 
preservation of the fauna and flora of New Zealand by the 
establishment of reserves, ai well as in the establishment 
of a magnetic obTervatory at Christchurch, and urged the 
Commonwealth and State Governments of Australia to 
follow this lead 

In discussing the " Aims and Ideals, Prof David, 
amongst other matters, referred to the propoaed establish¬ 
ment in New South Wales of a branch of the Lick Observ¬ 
atory, to the Importance ol investigating the nature of tlw 
aurora australis, of carrying oat a geodetic survey of 
Australia, and of continuing to support the high-level 
meteorological stations On Mt Kosrulsko. He Insisted on 
the crying need for a systematic geological survey of New 
Zealand, and for the WOntlficanon by competent palroon^ 
logiits of the numevouB fossils now stored in the Cotonial 
Museum at Wellington, where there are 30,000 speeftoens 
In Che museum cases, most of which are unnamed, and in 
the cellars about 500 unopened boxes full of undetcribed 

The president U of opinion that "nowhere In the 
KMithern hemisphere is there such a thorough and complete 
record of the succession of animal and plant life from the 
rlbsa of the PalasoKMc time up to the present as In' New 
ZeMwnd, and nowhere else is there evidence of sudi a 
wiMidarful range of the Sinrtferida high up in the Mesosoic 
TOClCA 

That iinpertaiit line of worii m modera geoloiy, vie. “ tho 
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nading of the past geographiral history of a country from 
a study of its surface features," has already found ea- 

E nents in Australia, It must be continued also in New 
Aland. He went on to refer to the " wonderfully de¬ 
veloped alkaline aeries of eruptive rocks " which have been 
and are at present receiving attention in various parts of 
Australasia, and character!^ the tuffs around Dunedin as 
being " one of the most interesting groups of its kind In 
the world " 

In biology he dealt with Mr. Chas Medley's important 
study of the molluscan fauna in the ocean near the edge 
of the continental shelf of East Australia, and pointed out 
the desirability of examining this fauna off the shore of 
New Zealand (a committee was later appointed to initiate 
this investigation) 

Prof. David passed on to the importance of marine bio¬ 
logical stations, and expressed his satisfaction that recently 
the New Zealand Government, at the instance and with 
the aid of the Otago Institute and the Otago Acclimatisa¬ 
tion boclety, had already established such a station near 
Dunedin. He reviewed some of the more important recent 
work by various biologists on the fauna and flora of 
Australasia, and noted the publication, under the editor¬ 
ship of Captain Hutton, of the Index Paunic Novce 
Zealandix " 

In reference to geograph), he naturally looked forward 
to interesting results from the work of the various Antarctic 
expc^itiona as bearing on the former extension and con¬ 
nection of these aouthern lands After dealing with the 
oceono-geographital work that has recently been carried 
out off the Australian coast, Prof David expressed the 
opinion " that it would be possible to put a bore down in 
the bed of the ocean at a depth of about lOo fathoms, and 
m such a way as to secure a core of the strata encountered 
If the boring at these shallower depths were successful, 
attempts would be made to bore at greater depths.” 

In discussing agrkullural studies, he stated that ” an 
important fact of late brought into prominence Is that the 
barren-looking red soils of the west plains of New South 
Wales are formed of material whx'h is exceptionally rich 
in mineral plant food ” After indicating other lines of 
work which ought to be tamed out, the president insisted 
that the Importance of science to national wealth con 
acarccly be overcsiimated, but the advance of education 
ahould be our grandest Ideal ” 

He then turned to the ” duty of Che association in stience 
teaching,” quoting Sir Norman Lockyer's address to the 
British Association, as well as the reports, lectures and 
writings on the subject by various Australasian men of 
science, and emphasised the need of carefully thought out I 
schemes of science teaching In elementary schools along 
” heuristic ” lines 

As an outcome of the address a committee was appointed 
to inquire into the science teaching of these colonies, and 
to suggest a way in which it could be made effective In 
primary and secondary schools, colleges and universities. 

The following are the authors and titles of the presidential 
addresses to sections '—Prof W H Bragg, of Adelaide, 
some recent advances in the ionisation of nser, Mr 
Brownlie Henderaon, of Brisbane, chemistry and food; Mr. 
W. H Twelvetrees, of Tasmania, some aspects of modern 
petrology; Cofoael Legge, of Tasmania, on the relatlondiip 
of the avifauna of Australasia with that of Austro-Malayan 
and Polynesian regions, Prof Baldwin Spencer, F.R.S., 
of Melbwrne, dealt with totemism In Austr^ia; Mr. T- W- 
Kirk, Government biologist, Wellington (in the Absence of 
the president), gave a ukhI account of the Importance of 
agriculture. The president of the section for architecture 
and engineering, Mr H Deane, engineer-in-chlef of rail¬ 
way construction In New South Wales, discussed day labour 
on Government works; Dr Frank TIdswell, of the Depart¬ 
ment of Public Health, Sydney, spoke on the hygienic aspect 
of bone acid; Mr. John Shirley, chief Inspector of schools, 
Brisbane, took education nnd national trade competition, In 
the mental science and education section; and Prof. J. W. 
Gregory, F.R.S., of Melbourne, dlecut^ the Southern 
Ocean and its climatic control over Australasia 
Among the papers read beford the Varloiis sectlona, the 
fipDo^lfig ore of more than local lnapertaBce;--^I>r. 
Cttlerldl^ Farr, of the Christchurch Magnetic dhsetvaiory, 
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on some continuous observations on the rate of dliai| 
of electrical charges In the open olr, showed that in ord 
weather the atmosphere is a better conductor for neg 
than for positive charges, but during the ” 
nor’-westers ” the reverse is the case. , m 

A communication on the heating effect of radium emagp 
ation, by Prof. Rutherford, was presented, ^ a, 

Dr Greig Smith, of Sydney, In a paper on the production 
and identifiration of vegetable gums, showed that aopto 
gums are the products of certain bacteria, which ^ Inhabit 
the tissues of the gum-bearing trees. The bacteria were 
Isolated and made to produce their gunu In the laboratory.- 
Thus "arabin,” the soluble gum of wattles, ” metara- 
bin,” the insoluble gum of wattles’ and of certain fruit 
trees, and ” pararabin,” the insoluble constituent of 
SterculiB gum, are each produced by a distinct bacterium. 
The author suggests thbt all other vegetable gums are 
bacterial products, and that the world's supply of gum might 
be increased by judicious injection of susceptible trees. 

Prof Easterfield and Mr O, Bagley (Wellington), in the 
chemistry of colophony, raised fhe question whether any 
particular chemical structure is comnion to the resin acids- 
obrained from coniferous trees 

Prof Easterfield and Mr B C Aston, in the acids of aome 
New Zealand timber trees, find that the resinous matter 
contains crystalline constituents, to whidh the name 
” nmuic acid ” is given, closely related to " podocarpie 
acid,” which occurs in one of the timber trees of Java. 

In the geology section, Dr P. Marshall (Dunedin) de¬ 
scribed a trach^olrrite from Dunedin, this rock, which haa 
a very peculiar association of minerals, belongs to a rare 
type, which has been described also from East Africa 
An Important note on the geology of the New Hebrides, 
by Mr, D. Mawson, showed that at Sandwich Island there 
IS a series of raised coral reefs, at least nine ig number, up 
to a height of aooo feet above sea-level Ihe coral 
occurs as a mere veneer over flne-grained submarine 
tufaceous muds, like "Fiji soapstone,” or Over other 
volcanic rocks, At Santo three unconformabie senes of 
rocks were discovered, the oldest of which is a tufaceoua 
calcareous group, dipping off the syenites at an angle of 
50°, this contains vast numbers of foramlnifera (Orbitoides), 
showing Chat the oldest rocks in the New Hebrides are not 
older than Tertiary 

In Section D, Miss G Sweet described the structure of 
the eye of Notoryctes, the marsupial mole. The eye has 
sunk below the surface, and is merely repreunted by the 
pigmented choroid, all trace of iris, lens, retina and optic 
nerve having practically disappeared The lachrymal gland, 
however, is of great size, and opens into a cloara ccMi^ 
junctival sac, derived from the closure of the eyelids of 
the eye-vestige; thence the naso-lachrymal«duct takes tho 
usual course. 

Prof. Chilton, of Christchurch, read papers on some sub¬ 
terranean isopods 

In the anthropological section, Mr E Tregear, of 
Wellington, in a paper on the language of Maori and M^ay, 
drew a comparison between the language of Celefa^ 
Islanders and that of the Polynesian; a considerable numbar 
of words are identical In the two languages, too great to 
be a coincidence, suggesting, probably, a derivation from 
a common ancestral language or from one another 
Prof. Baldwin Spencer gave an account of fire ceremoniM 
in Australia. 

In the agricultural section, Mr. J. A. Gllruth, WilUagtgn, 
read a note, and gave a demonstration, of a meflaa ofL 
making Innocuous injections of virulent cultures of anthrax-^ 
This he does by inoculation with a mixture of the culturo 
of anthrax bacillus with some non-pathogenlc mlcrobd, In 
certain proportbps. He also pointed out the toXio efloM 
of ragwort (Senedo jacoha^a) upon cattle an 4 horset^ Tfh- 
suiting la a disease known in ^ Nova Sceslg as ” 
dlsearo,” and in New Zealand as Wlnion dlseaad.f^ jSlM^ 
can eat tise weed with Impofilty, but direct eaiperunentii 
■how that lo' the caae of ckCtle end horlta InAkittiiletlOh 
of the liver ensuae, which causei death. 

An evening lecture whs given by Prof* Mdvln 
on ^ C^al Australian aborigines, Mr Mbffi 
Gustomi. This we# IPuitroM by pumeroue Jfnmlh ^ 
Iboediig the abONTlglJie Irom Jnrsney to m 
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khMAMtOgratihlc and phonographic records of corroborees 
M^ifcranonies. The lecture was an outcome of two 
JonahMya with Mr. Gillen from Adelaide to the Gulf of 
CMentarla; the most important ceremony, not dealt with 
la., meir boc^, referred to certain burial customs, notably 
tbm removal of the bones from thdr first ** tree-grave,” their 
burial in an ant-hiU, but the reservation of one arm-bone 
for future elaborate ceremonial, which was ^hown by the 
klnematograph. 

The eession, at which nearly 1000 members and associates 
wen present, closed on January 13. 

At the close of the session the ” Marine Fish Hatchery 
and Biological Station,” situated in the Otago Harbour, 
wae visited and formally opened, although it is not yet 
complete. The establishment of this, the first biological 
station in Australasia, Is the outcome of the persistent efforts 
of Mr Geo. M. Thomson, of Dunedin 

On the following day a small party—Mr Hedley, Prof 
Benham, and Prof. Kirk—made an excursion to the edge 
of the ” continental shelf," which is about 15 miles due 
east of the Otago Head, but owing to the rough sea part 
of the deep-sea dredging gear was earned away as it was 
being hauled up, and later efforts with other gear resulted 
in but a small reward for the day's work. The association 
has made a grpnt for pursuing this work 


BREWING AND RESEARCH.^ 

TN 1901 the great browing firm of Messrs. Guinness in 
^ Dublin Instituted a research laboratory, in which the 
work has been conducted by four trained investigators 
under the direction of Dr. Horace T Brown. With 
characteristic generosity, Messrs. Guinness have rendered the 
reeults so far obtained available for other workers in the 
same field by the publication of a first volume of Tratu- 
acliofit. Appreciation of these results will by no means be 
confined to the circle of scientific men technically interested 
In brewing, for Messrs Guinness' investigators have 
been seeking for that exact knowledge which is of 
permanent acientific value and at the same time affords a 
bads whereon technical process can be built with eome 
degree of confidence and promise. The problems of the 
brewer really appeal to a very wide circle, because they are 
the probleme involved in the biological chemistry of the 
germinating plant and of the yeasts and other lower 
organisms, they become the problems of the plant physio- 
lopst, of the agricultural chemist, and even of the animal 
physiologist. As Dr. Brown says In his preface, " Could 
ire determine, in the early stages of the germination of a 
grain of barley, all the ' down grade ' chemical changes 
4>f the nitrogenous substances stored In the endosperm, and 
follow the products as they enter the embryonic plant and 
are once more built up into proteid, we should have a key 
tQ many obscure problems connected with the life processes 
of plants and animals ” 

The first problem dealt with in the present volume Is the 
Investigation of the nitrogenous constituents of malt, I.0 
of the soluble bodies which are formed fiy the hydrolysis of 
the barley protekt under the action of the enzymes pr^uced 
during ^rmlnatlon, or which may mm out to be built up 
tram simpler substances as the new plant develops. No one 
wfiD has not worked amongst that maze of bodies generally 
lumped " as amides can appreciate the thidc darkness 
' ^leh envelops their sepvation, and ooniMuently all 
^atCMnpts to Bppreclqie their phynohigical significance. In 
the first, place Dr. Brown decided upon a critical examln- 
gffam of the various processes which have been proposed 
‘'•fir the determination of bcNllei of the amide and amino 
^ type, none of the previous results, not even those of 
Sel^tze, flllherto ,the chief worker in this field, hove been 
accepted without examination, and the figures given ritow 
^ the nM for revision that Misted. 4 
> BA a rflkilt, Bfo Bachsee method, irhldi depends on the 
of the airfide groupp and thd Sachsae-KmtnaB. 

Mich dfependl gn Che reaotloA of the attiMe mm 
m gf^P with nttrotfs acMp have been Unproved unffi 
>^ylng exact reeults, as^ested with pure 

- J the MmiM Rssestch Lsb<Haory, voL 1 . pen L 


specimens of asparagin, aspartic acid, glutamic acldi 
leucine, tyrosine, alanine, &c. Thus by a combination of 
the two methods the amount of nitrogen present In a 00m- 
plez mixture ai amide and as amino acid can be dis¬ 
tinguished and determined A novel and exact method for 
the direct determination of tyrosine in such mixtures has 
also been devised- 

Much yet remains to be done before each one of these 
bcxlies can be estimated separately, probably, as Dr. Brown 
indicates, by the application of E Fischer's esterification 
method, but4he pr^esses here set out with careful detail 
will be of the greatest possible service to other workers in 
plant chemistry. 

Another old stumbling block has been the want of an 
accurate method for the estimation of so fundamental a 
substance as starch, O'Sullivan's method is exact enough, 
but Is too prolonged to be anything but a research metb^, 
whereas it is often desirable to repeat starch delCTmlnations 
by the dozen The volume contains a critical examination 
of a new starch method, Which depends on a preliminary 
removal of the reducing sugars, &c., with alcohol, followed 
by hydrolysis to the standard conditions which have already 
been laid down by Brown and Morris, whereupon the 
maltose is determined by its cupric reducing power. This 
method is likely to be of general service in the analysis of 
a large number of bodies containing starch. 

Finally, the volume contains an examination from the 
plant physiological side of the factors associated with 
" quality ” in barley, including an interesting cytologlcal 
test of maturation 

The standard of the work recorded in these papers is so 
high, and their value so great to all others who are engaged 
with the chemistry of the plant and plant products, that we 
can only again express our thanks to Dr.^ Brown and his 
co-workers, and to Messrs Guinness for allowl^ the record 
of their investigations to be made public. Would there 
were many great industrial firma with the same enlightened 
views on research! * A, D. H. 


MARINE BIOLOGY, 

'T^HE number pf the Journal of the Marine Biological 
^ Association recently Issued (new senes, vol vl., No. 4) 
contains a detailed report on the trawling and other In¬ 
vestigations carried out by the aasoclation in the bays on 
the south-east coast of Devon during 1901 to 1902 The 
report has been prepared for the information of the Devon 
Sea Fisheries Committee by Mr Walter Garttang, the 
naturalist in charge of the fishery Investigations of the 
association, and is based upon a series experimental 
trawlings and fish-marking experiments carried out by Dr. 
H. M. Kyle. The bays investigated are at present cloaed to 
trawlers, and as this closure has been found to press som^ 
what hardly on the smaller fishermep, the Sea Fisheries 
Committee vfm anxious to ascertain to what extent it waa 
likely to be beneficial tg the fisheries of the district as a 
whole. The general oonclu^n arrived at in the report Is 
that, having reghrd to ihe permanent maintenance of the 
fishery, it would appear to be highly inadvisable to resclHl 
the regulation which prohibits trawling In Telgnmouth Bay 
and Torbay, where smiJl fish congregate. On the other 
hand, there ore no bioldj^ical reasons against the reopening 
of Start Bay, since small flah^are found In inappreciable 
numbers, whilst large plaice concentrate there during the 
autumn months. 

A particular feature of ^hese experiments was the success 
attained In the study of the mlgrathMis of plaice by mark¬ 
ing Individual fishes, which were subsequently recovered by 
the fishermen. Of 349 fish 9 inches and upwards jn leqgth 
marked and liberated in the bays, 96 were subsequently re^ 
covered, that Is, 27 3 per cent., whilst of 71 fish liberated 
outside the bays aj ware recovered, or 35 a per cent. The 
Abhes had In many cases travelled considerable dieUncec. 

To the same nimber of the Journal Dr FeteTKii, bf 
Copenhagen, contribute^ a paper entitled What b Over* 
In which an attempt is made to dme ihe 
praUem now receivlx^ so rtiuch attention fbom those re- 
iponslbtia for fishery admlnfttratlon. Dr. Vkfiu furnishes 
notes on the physical conditions sxistlng within the tins 
fniiu'~Start Fouit to Portland, ,-and a paper on flehlnff nets. 
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with special felerence to the otter-tfawi. Mr. R A. Todd 
writes on the invertebrate fauna and flsh-food of the bava 
between the Start and l*sXmouLh, Mr Robert Gurney on the 
larviD of certain British Crangonidse, and Mr, Frank Balfwr 
Browne on the eggs and larva* of Teieostean fishes The 
number, which is of larger size than usual, contains three 
plates and a (hart 


VmVERSlT'i AND E'DUCATIONAL 
INTELLIGENCE. 

Cambridi^l—T he Smith's prizes in natural philosophy for 
Bachelors of Arts are awarded to Mr. £ Cunningham, St 
John's; Mr. J. C. M. Garnett, Trinity, Mr. H. A Webb, 
Trinity; and Mr P. W. Wood, Emmanuel. The names are 
in alphabetical order, and are respectively those of the 
senior wrangler, smteenth wrangler, and the two (bracketed) 
third wranglers in 190a 

The Worshipful Company of Girdlers has made a grant 
of loof a year to the university for the endowment of u 
university lecturer in economics The appointment is in the 
first instance for three year 9 

The general board proposes the appointment of an 
assistant curator of the Botanical Museum at a stipend of 
100/- a year 

A special syndicate proposes the establishment in the uni¬ 
versity of a board of anthropological studies, for the purpose 
of systematising and directing work in anthropology by 
advanced students 

Prof Adami and Prof. Bovey, F.R S,, of McGill Uni¬ 
versity, Montreal, have been appointed representatives of the 
university at the jubilee of the University of Wisconsin, Co 
be celebrated at Kladison in June 
The .Senate has adopted an address of sympathy with Ihe 
University of Turin on Ihe destruction by fire of the 
BiblioCecu Nu/ionale 

Dr Cm £ Richmond has been appointed demonstrator of 
hygiene and public health at University College, London 

liib Misses Riddell, of Beckmount, Deirast, have presented 
5000! to Queen’s College, Belfast, for the estaolishmenC 
of a Riddell demunstralorship of pathology 

We learn from Ancncc that Lord Strathrnna has given 
4000/ to ManiCoba University to extend its scientific work, 
and that Mr. John A Creighton has given a further sum 
of about 50,oooi to Creighton University, a Catholic insti¬ 
tution at Omohd, Nebraska 

Tub death is nnnounred, at the early age of thirty-nine, 
of Dr. £. A de Sibweinitz, director of the Biochemic 
Laboratory of the U S. Deportment of Agriculture, dean 
of the Medical Department of Columbia University, and 
well known for his contributions to bacteriology 

A Bill on higher education has. says a Times corre¬ 
spondent, been introduced In the Second Chamber of 
Holland by Dr. Kuyper The Bill has for its object the 
granting to private universities, under certain guarantees, 
of the same rights and privileges as are accorded to the 
State universities, including the faculty of conferring degrees 
upon students wishing to enter the public service. The 
Premier, it appears, attaches great Importance to this piece 
of legislation, and the Standaard, the recognised organ of 
hi I party, has already threatened the reMgnatlon of the 
Cabinet should the Government fail to obtain a majority In 
the final division. 

The authorities 0/ Ihe Yorkshire College, Leedi, have re¬ 
ceived a letter from the Commltte of the Privy Council to 
announce that the committee *' see no reason to modify their 
opinion that the proper title to be oHumed by ■ university 
with Its seat in is the University of Leeds." Their lord- 
ships have recommended to His Majesty the restriction of the 
title, both on the score of precedent and eonvenlenee. The 
Charter wiU now soon be laid on th^ tabla of the House of 
comnioiii, and It is not expected them wUl be «ny further 
dway In the rioter. The movement for a new uhlverilty at 
Lean,/•tmarcii estahlishing which some 40,000!, hoi been 
prqaifMA hei been throughout forded oa a bduitly move- 
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ment. The West Riding County Council has 
something like 6000I in the aggregate annually towardf;^, 
Leeds and Sheffield Universities ^ 

In a lecture at University College, London, on the 
vcrfities and colleges of the United States, Dr. T, Gr^osy 
Foster, one of the members of the Mosely Education Coen^ 
mission, referred to social and Industrial conditions as affeCt-^ 
ing university life He pointed out that at every unlversl» 
and college he visited—whether ut annent Yale and HarvanP 
at the infant University of Chicago, or at the State uni¬ 
versities—at all alike one found rich and poor. Each 
university issued a leaflet to show how the poor man could 
pay, or help to pay, his way during the university course 
without loss of caste Business men in the United Statea 
arc glad to employ men who have more than a common 
sihool or high school education. There is a certain prospect 
of employment for all who have passed through a university 
course 

Tub Commiltre of the Privy Council has considered the 
case presented on behalf of tne petition of the University 
College of Sheffield praying for the grant of a Charter in¬ 
corporating a university in Sheffield and the resolutions In 
its support adopted by various bodies The committee under¬ 
stands that the promoters are engaged in raising 0 sum of 
170,000! for the purposes of the university, by the appropri¬ 
ation of part of which new buildings of a suitable character 
will be in readiness by the spring of 1905, and that in addi¬ 
tion to a considerable yearly sum which the city council 
has promised to provide, material assistance may be looked 
for from the county council of the West Riding of York¬ 
shire, and probably from Derbyshire and the large urban 
communities in the neighbourhood of Sheffield. In these 
cirtumscancrs their Lordships are willing to entertain 
favourably the application, and, subject to a substantial 
realisation of the hopes mentioned, will be prepared to re¬ 
commend to His Majesty the grant of a Charter In general 
c'onformity with the draft accompanying the petition. 

Mr. LvtteltoNj Secretary of State for the Colonies, was 
the guest of the Liverpool University Association on March 5 
on the occasion of the first dinner under the auspices of the 
association Ihe right hon. gentleman, in replying to the 
toast of his health, said " the object of all education is to 
endow the mind of the student with strength, accuracy, and 
elevation. It is well also that such a mind should have 
power to express its thought with clearness and, if possible, 
with attractiveness That is the reason that classical 
languages have been for so long the mam study of the 
country. But things have altered now Around and com¬ 
peting with us are all the great communities of Europe, 
which are becoming more and more organised. Intelligent, 
and specialised In knowledge. Hence has arisen a necessity 
for the equipment of our young men by study for the 
immediate struggles of life We have been frequently met 
b> the criticism that to teach the young to snatch greedily 
at mental improvement with the sole purpose of disposing 
at a profit of what has been learned Is but a narrow educa¬ 
tion ; but It is well competent for us to learn worthily the 
great principles which underlie practical professions, and not 
to despise those principles because they have practical 
achievement as their result." 

Mr. Cray, M P., has asked In Parliament for an explan¬ 
ation why the BoaH of Education have recently reduced tfia 
value of the national and research scholarships from 30s» 
to 355. par week, and whether, having regara to the d^ 
slrobilfty ai keeping these scholarships open to students 
unable to supplement them by private means,, he' would 
advise the Bom to reconsider their decision. In the coursh 
of his reply to Ihe question, Sir W. Anaon reinark«d:^ 
" The Boara have never Intended that these scbolarsblpe 
should bo of an eleemosynary cboreoter, Thqr believe dispt 
the amount of the schofarahlps Is sutteJeot to goo^ 

candidates, and that in the midority of cbsob they psorite 
an adequate supipfement to tfig otfc|ec. neoureee of 
students, ond tm oonilda' tbirt In whore noth' 

Is needed the autkmteo ahoiild be MVhM under thaqiij^, 
viriotr of IoorA auihorltles rether tnm fmn funds adnmM 
tei^ ^ the Baud, Jfia students 

ships have, as a tuU. ^ hpr 0 period of years & 
direct obsih*vatifijii ol locet, sebpoot auriURrMei,. mm mSt' 
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poMeti, or can readily obtain, a more intimate 
IMMlige of the clrnimataiiceft of each student than can 
tbdjHjpard. The scholarships now provided by local authorl- 
lUw^er In many places the further assistance required. 
lltMW circumstances 1 do not consider it desirable that the 
dyiiUHl of the Board be reconsidered " It would be in- 
CmMlnf to know how many national scholars receive any 
assktance from local authorities or have any resources 
lis^nd the 351. per week now allowed them by the Board 
CMkinly It Is desirable for local bodies to supplement the 
value of national scholarships, but while the Board of 
Education and local authorities are evadinft responsibility 
for support, the students who hn^e not the additional re¬ 
sources referred to by Sir Anson have to cultivate high 
thinking on ver> poor living The anl> satisfactory solu¬ 
tion of the difficulty is the provision of a hostel or residential 
college so that students may learn something of the 
corporate life which should be an essential part of a uni¬ 
versity education. 


SOCIETIES AND ACAT^EUIES 

London 

Chamlcal Boclely, February ty.—Dr. W. A Tllden, 
F.R b., president, in the chair.—^I'he following papers were 
read —Observations on some intramolecular and originally 
reversible changes extending over prolonged periods of time 
R. J. Frlawoll. It was suggested (1) that the labile con¬ 
dition Is not confined to hydrogen, and (a) that the (onsU- 
Cution of a compound may vary according to the particular 
" stress " to which it is subjected Experiments illustrating 
these points were described, such as the slow decomposition 
of aniline hydrochloride by aminoazobenzene even in presence 
of excess of aniline,—Note on magnesium oxybromide 
G W F. Holroird. This substance was obtained by 
saturating an ethereal solution of magnesium phenyl 
brcmilde with acetylene, when it separated In the form of 
colourless crystals consisting of one molecule of the oxy¬ 
bromide with two molecules of " ether of crystallisation." 
—I'he arrangement in space of the groups combined with 
tervBlent nitrogen atoms , F. S. Klpplnv and A H MNspy. 
The authors have attempted to detect asymmetry in a number 
of tervalent nitrogen compounds by treating these with 
d-i-benzyimethylacetylchlonde The products of these re¬ 
actions remained homogeneous after fractional crystallisa¬ 
tion, whence they conclude that the three radicles and the 
tervalent nitrogen atom Itself in such compounds are 
altuqtcd in one plane, and that each pair of the radicle<i Is 
■ymmctrlcally situated with regard to the third —The 
estuificaHon of r-mandelic acid by menthol and borneol 
A. MoNphsIp. The esters obtained were described — 
Certain organic phosphorus compounds A E. Dlnon* 
Phosphorus tnthiocyanate, a colourless oil readily hydrolysed 
by water into phosphorous and thiocyanlc acids, and phoa- 
prioryl trlthiocyanate, a pale yellow, highly refractive oil, 
were obtained respectively by the action of phosphorus tri- 
chknide and phosphorus oxychloride upon ammonium thio¬ 
cyanate. These aubstarlces behavfa both as thiocyanates and 
tnfocarblmldes, and this tautomerism Is being further in¬ 
vestigated.—Note on the relation between the chemical com- 
poiitTon of some organic substances and the densities of 
tbeir aolutlonB. C. E FPMitt- Determinations of the 
denaitlea of solutions of homologous carbamldes, amines and 
adds have shown that this property Is of an additive 
dharweter, thoagh slightly modified by constitutional in- 
ilaki|ca$,—^Tba so-calM hyditkrellulose A. L. atprn. It 
vfM» abown that the pulverulent aubatailce formed by the 
pctiait qI dilute acids upon cellulose contains aohible hydro- 
p^odl^, and that the bulk of the material hoe the 
, eanta eompooitlon as cellulose.—<i) Isomeric change of 
jUacylanlUdei Into acylaminoketones; (e) Intramolecular re- 
JUrsaaggD^tt^n derlvativee of the aromatic aminoketones: 

lUemcaiplofl aecMtx, FeiniHy A.—D^. Uy. 
VoSahiM, F K.S.. irice-preiMtnt, in Oia, ch^r.^ Hhpcr 
w.'.A, MriMwiP on an attochniwt for randbig tke linet 
fpectiRMoap* wan rend. The atvuhment 
SfSt^lbm » daht rtoM ate of phBtphonhtaiue tf nbou^t 
M iiWhcn ninun,'entt fn ptaen with 
4ft pl^t from w ttoft rlnt. tv whkh 


It Is clamped to the body of the Instrument. It lies Just 
below the telescope, which Is traversed across the spectrum 
by a screw that works through one of the radial arms and 
presses against a lug projecting downwards from the tele¬ 
scope to which It Is clipped. A spring attached to the other 
radial arm acts on the opposite side of the lug and forces 
the telescope back when the motion of the screw is reversed. 
The arc carries a millimetre scale, divided in white on a 
black ground, and a vernier reading to tenths is earned by 
rhe telescope. Immediately below the eye-piece is a 
magnifying l^s through which the scale and vernier can 
be read wichcnit any change in the observer's position — 
A paper by Mr, Nolaon on the vortical illuminator was 
then read 'Ihe author said that after lying in abeyance 
for twenty-five years, the vertical illuminator has lately 
come into notue for the examination of opaque objects and 
especially for the microBcopiL examination of metals He 
said a vertical illuminator must not be an oblique illuminatof' 
only, but must be capable of Illuminating the full aperture 
of the bai k lens with a parallel beam of light It must not 
be a permanent attachment to an objective so as to impak 
its performance for ordinary work. The reflector must be 

f dated near the back lens, and there must be some method 
or regulating the illumination To obtain the bear 
advantage with vertical illuminaiion it is necessary to use 
oil immersion objectives —^Another paper by Mr. Noloon on 
the influence of the antipomt on the microsLopu image 
shown graphically was read The author referred to a 
paper in rhe Journal for 1903 on a micrometrlc correction 
for minute ubjects, wherein he stated by way of illustra¬ 
tion that if one of the minute spinous hairs on a blow¬ 
fly’s tongue was examined on a bright ground and on a 
dark ground, a considerable difference in the sizes of the 
two images was disrernible, and that the difference was 
caused by antipoints A table was aln given showing the 
amount to be added to the micrometric measurements of 
the image seen on the bright ground to bring it up to its 
true value Mr Gordon, who had originated the theory of 
the antipomt, had made accurate drawings of the two 
images of the hair, and the ratio of the b^readths of the 
hair m these drawinga was us 45 to 65. Applying the cor¬ 
rections glvon in the table to the measurement of Ihe 
apparent size of the hair on a bright ground, the actual size 
work4 out to 13 per cent, more —Keith Luomm followed 
with a paper on a microscope with geometric slides He 
defined a geometric slide as one in which each motion which 
15 not desired Is separately eliminated by a single stop 
so arranged as not to interfere with any other possible 
motion This principle he had applied in the design of a 
microsLope to the slides of the fine and cxuirse adjuslments 
and to the substage 

Royal Meteorological Society, February 17.—Captaio D. 
WIJson-Barker, president, in the chair —Mr E. Mawrioif 
presented his report on the phenological observations for 
1903. He show^ that owing to the mildness of the winter 
and early spring wild plants ^wered In advance of their 
average dates until about May, after which time only back¬ 
ward dates were recorded.^ In no previous year since the 
present series of reports was first instituted, in 1H91, have 
such spring migrants as the swallow, cuckoo, and nightin¬ 
gale bben BO late In reaching our shores The yield of 
wheat, barley, potatoes, turnips, and swedes was somewhat 
ui^er average, but all the other farm crops yielded well, 
especially time of hay and beans, whuh were unusually 
abunnant. On account of the wet and protracted harvest 
most of the grain of the cereals was more or less discoloured, 
while potatoes were aimoat everywhere much diseased. 
Throughout ths country this was one of the most disastrous 
years for fruit ever known. In fact, the only crop whj|^h 

g ave anything like an average yield was that or strow- 
errles.—Mr, W H. Dlnwn gave an acisount of the observ*- 
ations which he hod made by means of kites at Crinan, Off 
fhe west coast of Scotland, during last suhimer. 'Hiese 
Observations were carried out by Mr. DineS under the 
auspices of a joint commUtee of the Royal MeteorOloglcBl 
Soaety and of the British Association, the Goiremment 

S aul Committee of the Royal SocletypnsWdkig funds for 
> Jblre of a vessel for the putpooe. The author, after de- 
Scrlbic|g various improvements which he had sIFected id the 
kites, stkte| that the weather ^t suramor was diost un- 
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favourable for kite flyinff, as not only wee there heavy rain¬ 
fall, but ffolea were of frequent occurrence. The results of 
the obse^ations show that In Au^st last «he mean 
leoiperahire mdient for the first 5000 feet was 3” a per 
1000 feet. This Is substantially the same as that Stained 
during the preceding summer, although the conditions of 
weather were very different 

Lfnoean Society, February 18.—Prof S H. Vines, F R S., 
president, In the chair—Mendel's laws and their application 
to wheat hybrids ' R, H. BIfVori. An investigation of the 
various characters of the different races and varieties of 
wheat showed that the following characters were domin¬ 
ant —beardless pales, keeled glumes, lax ears, velvet chaff, 
grey coloration, red coloration in the chaff and red color¬ 
ation in the grain, the corresponding recessive characters 
being bearded pales, rounded glumes, dense cars, glabrous 
chaff, white coloration in the chaff and gram Evidence 
was brought forward to show that certain anatomical 
characters, such as the presence of groups of bristles, the 
arrangement of sclerenchyma girders, the presence or 
absence of pith in the Internodes, also followed Mendel's 
laws The same also appears to be true of tertain " oonsti- 
rutionaJ " characters, such as the time of ripening and the 
immunity to attacks of rust —Mr W Mtwon, F.R S , 
exhibited a senes of Primula sitiensu, about 240 in number, 
lent by Messrs. Sutton and Sons, illustrating the pheno¬ 
mena of heredity and variation which he had been per¬ 
mitted to witness in their nurseries during five seasons. 
As was well known, the species, since its introduction about 
i8aa, had given off numerous nmtational forms, e g fern- 
leav^, ivy-leaved, the " siellata " type, and others Many 
of these in their Inheritance follow simple Mendellan rules. 

Anthropological Inatltuia, February H Balfour, 

president. In the chair —^The Hon W L. Allardvooi 
C M.U., delivered a lecture on the Fijians In peace and 
war. The lecturer directed attention to the native legend 
of the colonisation of the islands, and pointed out the 
presence of two types, a Melanesian and a Polynesian 
Passing to their domestic life, he described their methods opf 
personal adornment, houses, food, industries, and canoes 
He then gave an account of the punitive expedition of 1894, 
in which he had taken part, and deaenbed the native ineth^s 
of warfare Finally, he gave a very Interesting description 
of the flre-walking ceremony on Mbengha 

Pbyalcal Society, February a6,—Dr. R. T. Glasebrook, 
F R S , president, in the chair.—A new dilatomcter, ex¬ 
hibited by Mr D. Elonniksen, was described by Mr B. F E 
NMlIng. The instrument was originally designed for 
measuring the cxponsion of balance-wheels of watches, and 
haa latterly been applied to the determination of the co¬ 
efficient of dilatation of specimens of materials, used in the 
form of wires about inches In length The increase in 
length with change in temperature is magnified about 1500 
times by means of a chain of accurately mounted gear¬ 
wheels, the last one of which moves a pointer over a 
circularly graduated scale With an ordinary specimen of 
steel one degree rise in tennperature causes a movement ot 
the pointer over about one-third of a scaJo-division, and a 
mean coefficient of expansion of such a aubstance over a 
range of 100^ C. can be obtained to about i per cent in a 
single experiment of five minutes' duration.—A quartz- 
thread vertical force magnetograph : Dr. W IIV«taon. 
llie instrument resembles, in principle, the quartz-thread 
gravity balance of Prof. Threlfall. In addition to the 
advantages derived from the suppression of the knife-edge, 
the instrument can be simply ana accurately compensated for 
the effects of changes of temperature. The principle of the 
Instrument is to have a magnet suspended on a norizontal 
quartz fibre kept stretched by means of a spring. I'he 
cantre of gravity of the magnet and the torsion of the fibre 
ave so adjusted that the axis of Bie magnet is horizontal. 
Any variation of the vertical force produces a rdtation of 
the magnet about the fibre which can be suitably recorded 
bp iiteana of a mirror attached to the ma^et. The 
temperature compensation la effected by weMtUig the 
lOegnet on the same side of the aiie of the Are as the 
eolith ftailei w that the magnetic couple and ^ couple due 
Id thpeofijflh of the fibre act la the same direotkni. Hence, 
AnCOOB fnomase In temperature caueea one of these couplet 
lo dOEipM0^a^ the other to Increase, suitab^ adjusting 
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the weight, and therefore the tnegnitudd of tho^rploit 
couple, complere compensation can be obtalndoS^^lle 
suspended system in the Instrument shown at the nkMPhto 
consists of two magnets 8 cm. long and i mm. dlndfor 
attached by means of small platinum straps to two teibd 
rods of dlica, which form part of the plate of fused flfilca 
forming the mirror The upper surface of the mirror'^lb 
platini^ The fixed mirror is supported on the basq 
the instrument, and 11 capable of adjustment —On stresses 
in a magnetostatic field G. W WaJkar. Quiiftke found 
that when a glass bulb containing a solution of ferric 
chloride was placed between the poles of a strong electro* 
magnet, the level of the liquid, In a capillary tube attached 
to the bulb, fell This haa been held to require for U* 
explanation a system of stress which differs from the mag* 
netic stresses of electrical type I'he object of this paper la 
to idiow that the experiment can be quite well explained 
by the stresses of electrical type —Dr W'. WAtaon gave 
some hints on the preparation of diagrams —Mr R J. 
Oewter exhibited a portable electroscope of high Insulation 
and adapted to show and measure the discharging effect 
of radio-active substances 

Zoological Society, March 1 - Dr. A GUolher, F.R.S., 
vice-president, In the chair —Dr A Qlinthwri F R,S , ex¬ 
hibited and made remarks upon some specimens of hybrida 
between Reeves's pheasant (Phaiianus reevesi), cJ', and the 
silver pheasant (Euplacamus nycthemerus), Q —Mr. Oldfield 
Thomaoi F.R S., exhibited and made remarks upon the 
skull of a buffalo which had been obtained by Colonel 
Delmd-Radcliffe in south-west Uganda. The horns differed 
in certain respects from those of BuhaluM and Mr. 

Thomas considered the specimen to represent a distinct local 
race and entitled to subspecific rank. Mr. Thomas also 
exhibited a specimen of a fruit-bat from Fernando Po, which 
he described as a new species of the genus Scotonycteris.^ 
Mr J. G. Mlllalo exhibited a senes of skins illustrating 
the hfe-history of the grey seal (Halic/ioemz grypuj), and 
made remarks upon its geographical distribution —Mr. J. 
ffolliott Mrllnw exhibit^ photographs of, and made re¬ 
marks upon, a very large specimen of the woolly monkey 
{Lagothfix hufnboldtf) which he had observed m eouthem 
California —Dr Walter Kidd exhibited a drawing of, and 
read a note on, the arrangement of the hair on the nasal 
region of the parti-colourcd bear {jEluropus inelanoleucui)n 
—Mr R. E Holdlisg exhibited and made remarks 
upon a double head of a lamb and the skull of a 
Spanish four-horned ram fractured ^ fighting —Mr. 
E. R. aphoo read a fourth instalment of Sir Chfriea 
Eliot’s paper entitled " On some Nudibranchs from Zanzibar 
and East Africa." It contained an account of twenty-tWO 
species of Dorldids Cryptobranchiate, of which eight were 
described as new—A communication from Mr. Robert T. 
Lalper contained a detailed account of the turbellarlan 
Avagtna mcolat which had recently been described by the 
author, and a note on the classification of the Propondm,— 
Dr Elnar LBnnberv contributed a paper on two spedowne 
of hybrid grouse between Lyrurus ietrix J and Lagoptu 
lagopus 9* 

Caiuridoe 


Phlloiophfcal Society, Febmary 15 ~Dr. Baker, 
dent, In the chair.—On the occurrence of radio-active eda* 
stltuencs in common cubstancea; Prof. J. J. Thomoon 
The author described the results of the examination of 0 
large number of specimens of water from dlffofiKiC parts 
of England. In nearly every cose the rodio-aftlve gaa which 
occurs in Cambridge tap-water, and la prab^Jy fdeatlc^ 
with the emanation from radium, was present. In onlor 
to find the source of this gas a number of days, gt^avdA 
and sands were examined, and It was round that Inrifih^ 
of these radium was presents Radium was found In 
soil from the Jaboraim garden* In the Cambridge gatfft* In 
gravel from h pit at Chesterto^ In still graatfs* lAaidtbls 
in sao^ fPHii the seo-shorv ot whUtei in the Won Uda.iK 
WhM^i In powdered glsM, in onq^^rndmeir of fiou^.hniil 
In m sj^imen of preclpkateil alllca t 4 mr ipecImeM nt-fklpr 
and sfllefi did notjoonwn wp pppreriafaia anicniiK ef rndKRiv* 
The wf|e^oidlnirt metali such as 

platmiin and <lead give off a mdld4tft^ annhatHMpr^'^l^ 
Investlgafod \ no bm of auch on emdhatidn 
evan well the were In the idiqiidffHigty " 
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•Ujjfefln which Ihaiy occur in colloidal aolutlons, and 
^a^Mad lo tho bombardment of Rbntgen and kathode raya 
Anough ordinary aubatancaa do nor give off a radio-active 
agmnamn, reaaona are advanced for believing that they give 
OBt raya aindlar to Rdntgen raya —On the temperature 
dfToct on the rate of combination of hydrogen and chlorine 
P. y. ■o w n.—On the convection of heat - H. A. wiieon. 
—On the calculation of capacltiea In terma of the coefficienta 
of electroatatlc induction G. F C. innrlo. 


Dublin. 

Royal Dublin Boclatyp February i6.—Mr W. E Wilson, 
F.R 3 ., in the chair.—Prof E. J. MeWoonoir described 
hla recent investlgatlona on the distribution of Baaltus colt 
cemmuma. Bacillus enterttidis spofogenes, and StreptococLi 
in ahell-Ash, aand, and sea-water from varloua points on 
the Irish littoral, with special reference to the value of 
these organisms aa evidence of acwage-contaminatlon The 
author began by referring to the evidence that had convinced 
hygienista that shell-fish, and especially oysters, may serve 
as vehicles for pathogenic organisms, especially those of 
enteric fever It is along with other organic matters of 
sewage origin that these bacilli gain access to the oyster, 
hence the necessity for establishing some test whereby the 
actual contamlnatWi of shell-fish with sewage, and, In- 
ferentlally, llieir potential contamination with specific 
disease germs, may be retxignised. With this object he 
had, under the auspices of the Loral Government Board 
for Ireland, carried out a systematic bacterloscxwic examin¬ 
ation of shell-fish, water and mud, collected by Dr. Browne 
from the several layings round the Irish coast A leading 
feature of the work was its independence of the local in¬ 
spection conducted by Dr Browne Each oyster was tested 
for coll and ententidSs, the quantity of the mingled shell- 
water and body-fluid tested being as a rule i c c. The 
author very much doubted the positive value of ententidis, 
but considered that its absence was a valuable evidence of 
purity Both it and coli were absent from deep-sea oysters 
Enter!tidis was present in nearly loo per cent, of oysters 
from a polluted locality when, for some unknown cause, 
coll was not demonstrablife In view of the occasional occur¬ 
rence of ooll in material Irom unpolluted localities, to con¬ 
demn a laying on the strength of its presence in a few 
oviters from a chance batch was, in his opinion, unjustifi- 
aUe. The occurrence of rail in a large percentage of 
molluscB from an apparently pure locality was to be taken, 
as a danger signal, indicating the need for renewed and 
more stringent local inspection. The author considered that 
the delimitation of the mcies-idea B, cofi comfriunu was 
Of much Importance. With regard to the characters of 
BI enferifidis sporogenesM the author was in agreement with 
Klein —Mr. W- B. Wright and Mr H. B. Muff com¬ 
municated a paper upon the pre-Glacial raised beach of the 
south cooac of Ireland. A ra'iKd beach resting on a wave- 
worn platform which subtends an M cliff has been traced 
aloag the south coast of Ireland from Carnsore Point to 
Cape Clear. The beach is overlaid bv '* head " or ** rubble 
drift/' and by the Boulder-clays of the Irish Sea and west 
Cork Ice-sheecs. It fringes the shores of the drowned nver- 
vulleys, proving their pre^laclal submergence. It is similar 
to the raised beaches on the shores of the Bristol and English 
Channels, and to that near Bridlington, Yorkshire—Dr. 
' F Gt Donnan read a paper on the reactivity of the alkyl 
Iodides. This was a discussion of the relative reactivities of 
the saturated aliphatic iodides as meaaured by the determin- 
mldoii of vtiority-ooefAdenCa' in a homogeneous medium 
The experiments of WMcenus, Menschutkin, Hecht, 
Goorad, aqd BrOckner, and thorn carried out by MUa K. A. 
Burin and the author wm disousaed In this oonnectkMi, and 
.tfewir bearing on hfef'a diiwciarion hypothesla pointed out 


Afgdeay.of Solaneo^^ February 39.—M. Maocan in tbe 
jehw>-TTbe Mwldent aiiiiou^ca<l*toi tha acq^ehiy the death 
W bf. Emite. Uurttit, corretoondant for thh aoctW^ rural 

h«riilpr|- far th« ln(M KiliMiir ^ m^tum 
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pMLcnt calcium sulphide screen instead of increasing it. 
^They are present, along with the n-rays, in the light of a 
Nernst lamp, formed Into a spectrum by means of an 
aluminium prism. Measurements of the refractive indices 
and wave-lengths are given —Peculiarities presented by tha 
action of the n-rays on a feebly lighted Surface R. 
■lontflot. On a phosphorescent or feeblv lighted screen 
the effect of n-rays is to increase the luminosity when the 
screen is viewed normally, to diminish it when viewed very 
obliquely The n,-rays, described in the previous note, have 
exactly the opposite effect —On the transparency of certain 
bodies for the n-rays * E Mohmt. Silver is transparent, 
and palladium, nickel and indium opaque, for all the radi¬ 
ations. Other metals ore transparent for some wave-lengths 
and opaque for others —Particular cases in the emission of 
the n-rays E Blehat. Liquids under pressure emit n-rays, 
the gases above them do not, and it is possible in this way 
to trace the change at the critical point by means of a 
phosphorescent screen.—Observation of the ocrultatlon of 
a star made on February at the Observatory of Toulouse; 
L Moittangwrmnd.—On the continued defoimatlon of 
surfaces. G Taltadloa.—On the friction of pivoting. 
t Loeomu. After a comparison of the expresSlona de¬ 
duced by Ldautd and by Hertz, a demonstration la given of 
the correctness of the former —Method for the experimental 
study of the secondary movements of vehicles in motion ; 
M Sabourt.—On the diastoloscope and the reaulta 
obtained by it C Ohabrlg. A description of a magnify¬ 
ing instrument in which the lenses ore rrpiared by cones. 
The images are highly magnified, but distorted in a renlar 
manner —The stato-voltmeter, an apparatus capable of 
measuring electromotive forces over a range of from a to 
40,000 volts V Ordmloua—On the magnetic rotation of 
the plane of polarisation of the n-rays * H. BMFbrd- From 
the minuteness of the wave-lengths of the n-rays, as deter¬ 
mined by M^ Blondlot, it is probable that the phenomenon 
of magnetic rotatory polarisation would be shown by these 
rays in a much higher degree chan for ordinary light. This 
was found by experiment to be the case.—^The action of 
magnetic fields on phosphorescent substances C Buttoni 
An increase In the lustre of a phosphoreri:ent screen la 
observed whenever variations in the Intensity of a magnetic 
field produce a displacement of the lines of force In the 
neighbourhood of the screen.—Appearance of Che sparks 
given by a coil with a Wehnelt interniptor on closing or 
opening the primary current M OABnIbra.—On entangle¬ 
ment by coagulation Jacques DuolBiui.—^Theoretital study 
of the diBsoriation of oxynamiogJobin Tlte effects of con¬ 
centration and temperature . Victor Hanrl. By the applica¬ 
tion of van 't Hoff's equation and the measurements of 
BertheloC on the heat of combination of oxygen with reduced 
blood, the vanatlons of the dissociation constant with 
temperature are calculated.—On n cadmium arsenide 
Albert OranBor. Cadmium, heated In arsenic vapour 
earned over by hydrogen or an indifferent gas, forma a 
crrstalllne arsenide, of oompoaiCion Cd,Aa, —^The combin¬ 
ation rf'^aalta of dinaphchopyryl with di-alkylated aromatic 
amines - R Pbaab.—Ethylideae-camphor. Ethyl-homo- 

camphorlc acid J Mlbgiilit. A description of the prepar¬ 
ation and propartiea of ethylidene-camphor It shows a 
large increase in the rotatory power os compared with the 
coftesponding ethyl-camphur, reaembllng in this respect the 
methyl compounds previously described.—On the synthesis 
of ao-dimethylglutaric and oo-dimethyladiplc acids. G. 
■lano. The reduction of aa-dimethylsuccmlc ester by sodium 
in boiling alcohol glvqs a glycol, already described, and a 
lactone. The latter, heated In sealed tubes with potassium 
, cyanide at syo” C , gives dimethylglutaric acid^ Identical 
: with the add obtained by the oxidation of isolauronolfc acid- 
; —Tha production of ac^lmethylcarbinol by bacteria^of the 
group BaefUus msiSfiferfoM: Henri Doomotoi Acetyl- 
methylcarblnol ii produced by the action of several varieties 
of bacilli belonging to the group of B. masaHtericua, and 
as this ketonic alcohol can be easily Identified by means of 
its osBzone, It may serve os a useful btochemicid test.—On 
' mothermf-pearl: Raphodl DubBto.—The action of the 0-rays 
on tha wnses, especially On the smell, and on the emission 
, the pMrays by substaim ponesslng smell: August 
btwrpMiSlori A body emitting the n-nys, when brought 
Che ndM, leiialbly increases the Iniemty of the sensa¬ 
tion unell- Conversely, ouch substanoas are capable of 
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^ H^KDNBSDAY^ Maikh i«. 

CHnlicALSoGirfVpU a.ie—MvniricNUrlla u4 hi Dm 
B cii P C Riy —NMa on ibfl Hlghw GboiMce: J 
Tha Niture of a Holuiion of lodins In Aqoaouf PMaialon 
BurgcMind D L. Chtpiiiiii.—TI m IcddctloR of o'd-F 
wlih Hydroian SulptaMi* J. B Cohm ud J. MmiIh 
C bann of DiacylonnidflR hiio AerluiriiiolMtoiiM 
iha Dibomoyliolukllnn Into ibo InooMnc BeiMOplM __ 

F D Chatuvov and W H I awli -add EiUtni of Mtflwl L_ 

Succinic Acids'W A Bona, J \ Sudborouih, and I. H G Spnnkllif. 
—Action of fCihyl A'lodopr^oiiaia on Ethyl Dindloaeaiylafiaftoinp 
carboiryUta O Silbarrad 

Emtohological SOCIRTV, at B 

Society of Arth, ai B.—Artificial and other BaiMhig Stonaii ’ L. P Font 

Royal Microkopical Society, at B.—A Nota on Some Now Malhoda 
or Maaaurlnaibe Bflaonifeing Power of iha Micraacopa and of Lanaaa 
Gaprrally Prof A. £, Wrlahi — ExhlUllon of Hand-paiDlcd LanCani 
Slides llluitrallng Botanical Hiatolofy prepared W Mr A FJattani. 

Royal Mbteorological Society, at 7.30—V^ier Vapour; K H. 
CurtiiL 

THURSDAY, March 17. 

Royal Society, at 4 30 

Linnban Society, at B—On the Bryoua from Franr Jneef Land. 
A W Watvra—Natnral-Cblour Photograpbi of UFlng Imwclii aad 
Flowers F Eriocii 

ABhunautical Society, oi 6 —Eaperlmenlswiih ABHal ScNw PropaHant 
Major H » S Badan-Powell -The Bacdle AInblp W Beadle.* 
Mechanical Flight Thomas Moy 

Institution op Mining anu Mbtalluroy, at 8 —Annual Gaoeral 
Meeting Folloirad^ by Discussion on “ llie Equqimeni of Laboratories 
for Advanced Teaching and Research m the Mineral laduitnaL" 
FRIDAY, Maich iB 

Ihititution op Mechanical RNOiNBEna, at B —Compound Looo- 
muiivcs m Franca M Edouard Sauvage. 

SATURDAY, March iq 

Royal Institution, at 3.—Tha Life and Work of Stokes Lord Rayleigh 


omitting the raya^ whiih can pass through aluminium and 
ahow the other propertien of the n-rays —On the pigment of 
tho iuprarenol captulea . C fl»oaTrt The chromogen of 
the Ruprarenal capBuJes, in the colourlesH state which results 
from the absence of oxygen, is the product of the ainon of 
tyrOBlimae on tyrosine Jt becomes coloured on exposure to 
air —The actiqn of the roya given off by phospnorkscent 
i^lrhim sglpl\ide on the lactii fermentation Charles 
Hloliwt.—The merhaniam of the movement of the wing in 
Inserts Luiien Bull- ft hus been shown by Marey that 
the trajertorv described by the end of the wing of an insect 
IS A lemni^tcate, and has suggested that the deviation from 
a straight line is due to the retlstance of the air Ihis view 
IS now expenmentally confirmed —On the llgnirication of 
the subterranean organs of some plants in Alpine regions 
Andrt^ Dauphin#.—On the morphological phenomena of 
germination, and on the nlructure of the plantule in palms 
C L ’Qatln.—On the hibernation of the mildew of the 
• vine (w da ^tvanfll. 


DIARY OF SOCIETIES. 

’ , THVKiDAY, March ia» 

RoFal SdciEjv. ii 4 On Eleclric Remiaiiirfl ThcimiMnelry At ihe 
Tcmpcimcurr of Boeing Hjdrogcn Prof J Dewar, F R S—A Study 
of ihe Radio aciivliy of ccrlain Minerala and Mineral Waters Hon, 
R J Strati -Some Uses of Cylindrical l^ni-Syiilem^ G. J Burch, 
F.R.S. ' ' 

Royal Jnstitutidn, ai 9 — Eleeirical Mcihods of Measunng Tempera- 
lure ' Prof H. L Callendar, F R,S 

MATHpHATibAL SociBiv, ■! 5.W—On Inner Limiiing Seta of-Pomls 
Dr & W. Hoha 41 —On Ihe Unique Eaprewilon of a Quanric of any 
Order In any Number of Varlablea whh an Applkatinii 10 Binary Per 
peuiinli: Mr. P W Wood—The Derimion of Generalised Beaul 
CMlHclenU from p Kunctlon Analoeoua lo the Exponenlial Rev F H 
JeckMn —lllmirlilvc ExnmpleaorModaeorDccay of Vibratory Hotioni 
Prof A E H Love. 

iNhTiTUTioH OP BLECtmCAL FMOiNBERa, at B -The Railway Electrlfica- 
rion Problem End us Probable Coit for England and Wales F F 
Banncit—Tha Baled Spend of Electric MoLms ae affccling the Type 10 
hi Employed i H M llobart 

SoeilTY OP Arts, rI 4 m—China Graas , iia Prbi, Present, and Fuiure 
Frank Blrdwood. 

FRIDAY, March 11 

Ruval Institution, at Tha Motion of Viicoui Subetance^' Praf. 
F Ti Trputon, F R S 

Rd^Ai Astronohical Society, at 9 —On iha Deierminaiion of ihe 
Dinaicm Erhns of ■ GradUaied Circle S Hough —On Ihe Degree of 
Accuracy of the NeW Lunar Tfaedry^ E. W Drown —On ihe Com- 
panson Miween the Piftely Theoretical and Observed Plarea of ihe 
Mood E Nevlll —On Ih^ Relative Kffiqlency of DifTercnl Meihodi of 
Deiernilnlilg Longiludes on Jupjiev A Slanley Williama— Pohiiiodb and 
Photographic Magnliudes m Ninety Siars lurroundinE the Variable 
R Cygnii J H Melceir o^Nole on ihe Instrumental Errors affecting 
ObsmationB of ibe Moon H H Turner —ComparlioiM of the Geo¬ 
centric PliiM of the Sun and MrJot Plenets calculated from the Tubbs 
of the American RphemerU Office with I heir Places cilculatod from 
Le VbitIct’b Tobies for lood A. M. W Downing—Note on the 
Drawings of the Mare Sorenitaiia by John Rusrall, R A^ S A Saunder, 
—Note on the Dale of the Paeuge ^ Ihe Vernal Equinox from Taurus 
into Arles: £. W. Maunder end A S D Maunder —/’e/vrr /rwifwrW 
On tha Chromeilc Cmrection of Object Glessei^ Second Paper A E 
Conradyi—Note on Ihe Optli al Defecia of the Microscope of a Meesunng 
Mocblno for Astronomlcaf Photographs H C Plummer 

iHariTUTioM OP Civil Enoimbbrs, at B —Fho Premium Syaiem of 
Paymeni for Labour W G Banlaler 

Physical Society, at B —Tha Whirling and Transverse Vibrations of 
Shahs, Dr C Chroe. P R S —Notea on Non-homoceniric Penals, and 
ih* Shadows woducrd by Thom—Pari 11 Shadows produced by AHislIy 
Symmelnol PRdcIIb ppseeaelng Spherical Abmration W Bennctl 

Halacolooical SociRTY. at 5 —A Riatmi nf Recent Researcbes on the 
Siruciura id Pelocypod GUli Dr W G. Rldewood -Descriptions of 
(wo DOW Species or DpunhoMome from Borneo' K A Smith —On some 
Non-Murine Hnwaiiu Mollu^. C F Aneey —New Species of 
MdUusca horn New Zaknd Rev. W. H Webiur 
SATURDAY, March le 

'Royal Institution, et 3 —The Lire end Work of Sukei Lonl 
Rayleigh. 

JIfOJFDif K, March 14. 

Society of Arts, si B.—Recent Advencei Id Blectro-Chembtry' 
Berlrain Blonnt (Cantor Lecinrar 1 |X 

TUSSDAY,liAWCH 19 

Royal iNsriTUTiftNi at 9 —Tlio Doctrine of Heaven and Hell in Ancient 
^ypt end tha IIdoIu of the Underworld Dr B. A Wallie Budge. 

Zoological Society, at B 30.— Conififaniiona (o ihc AnetoM of the 
Lecerlllla .—1 % the Venous System in certain Loiarda: r JE- Bed- 
dard, F R S —noim 00 ibe Skull end Markings of the Quaggs ^ 
Lydebkcr, F.R .6 —On Addltimi 10 the List of Rhopelocers of 
F r uihj 

OP OVIL I 

H StppheiiB, 


I. Lathy 
iHSTiTirrioH OP Qvil Bi 
Aerai; G H SiFpliBn 
Delta Barrage In Bgypi 
RoisL Statistical Boi 


CiKHMiEiih at 6.—The Barrage acrou t)h 
ns, CMC —The Ura of Cement Gnie 
I: Sir H. H. BrmnTv C.M.G 

—Stwi ■ " 


ICIETT, Bt 5 


^tbeNUe u 
Gnitti el the 


Isiloi of London Tnac: E J 


Social OP Aet& at 4 > 3 ah—Retieai Dsvelqgnimils Iq Dufonskbs 
|:Ab 4 iS,Col^CB 
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VIEW WORK IK rm MALAY ARCHIPELAGO. 

R^un den Molukken, in Ambon, den UUassetn, 
Seran {Ceram) und Buru. Geolog^ischer Theil. By 
Prof. K. Martin. Pp. x + 296, (Leyden i Successors 
of E. J. Brill, 1903.) 

E ver since Dr A. R. Wallace revealed the organic 
treasures of the Malay Archipelago, zoologists 
have found in this or that Island a rich and fascinating 
field. Following the path indicated by the master- 
pioneer, they have made these relies of equatorial land 
serve as a " public park ^’of philosophical zoology. The 
geologists, though often appealed to, have been forced 
to move more slowly, since the very vegetation which 
preserves the fauna has effectually concealed the junc¬ 
tions of the various types of rock We have recently 
(Nature, vol. Ixvii. p. 506) had occasion to discuss the 
arduous researches of MolengraalT among the forests 
and water-ways of Borneo Prof Martin meets with 
similar difficulties in the smaller isles of the Moluccas 
He remarks that the rivers are often known only by 
their mouths; and, while he walks across some of the 
central ridges, he can rarely study what lies to right 
or left His maps show what lies along the shore, or 
on his traverses from coast to coast, and in the case 
of Buru (p. 215), an island larger than Kent, he has 
added a good deal to the previously known topography 
Work of this kind has naturally been spread over 
some years, and the first part of the volume is reprinted 
fil'om that published in 1897. This might, we think, 
have been shown upon the title-page, so as to prepare 
the reader for comments and corrections inserted in 
the later portion. From p. 49 to p 54, for example, 
considerable stress Is laid on the recently Volcanic 
character of Wawani, in Amboina, in which Wallace 
also believed. Prof. Kotd, of Tokio, criticised our 
author’s conclusions so far back as 1899 {Joum Coll. 
of Science, Tokio, vol xi p 96), and on p. 281 of the 
pi'eaent work the supposed evidence of an eruption in 
1674 is withdrawn. Some modification of p. 64 also 
occurs, and the prolongation of the volcanic line of 
the Talaur Islands and Temate into Amboina is re¬ 
jected. So far as the relations of the lines of present | 
eruption and of earth-folding are concerned, we are 
left, it seems, with Kotd’s general map as our most 
recent guide. 

In working out the specimens coJJacted, Prof Martin 
has had the help of Dr, Schroeder van der Kolk for 
the petrography, and ol Dr. RUst for the interesting 
radlolarian series. The book opens with a description 
of Amboina and Its eastern neighbours, a region 
occupied more than once by England, and ceded again 
1(0 Holland as recently as 1614. While largely com- 
poa^ of volcanic material, these Islands have' been 
raised above the sea id late Tertiary or Quaternary 
Anas. Thn^acka in Mte paridc^tes of ^bokja con- 
modem sandstone ^Xh marine cemains,' while 

dry InliqyiL '£ven the 
^ftvas ip, j7)* tave IhSuded thla qmISAIk fjgjfh its 
Bored and coughened ^ sOtuSoh^bcdlOwf, under 
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the name ’*Karang," which they a|l|ily to the lower 
masses so familiar to them along the coast. Here 
and there only loose blocks remain to prove the former 
continuity of the reefs across their volcanic pasls. 
’’-Korang " occurs in the peninsula of Leitimor at A 
height of 480 metres above the sea, In Saparua (p.'48) 
there is some evidence of an upward movement at the 
present day The main uplift appears, indeed, to have 
occurred after the reefs had completely buried the 
earlier masses, since detritus from the latter is not 
found in the inland ” karang." 

Prof Martin believes, moreover, that the eruptions 
along this casL-and-west line were originally sub- 
marine, the rapid cooling of the lavas furtiishiilg an 
unusual amount of glass. In this matter we find an 
interesting parallel with Mr Guppy’s conclusions as 
to the Fijis (Nature, vol. Ixix. p. 31) The volcanlq, 
rocks consist of various types of andesite and^acUe, 
including at times patches of quartz, cordierite, and 
garnet, which Dr Ferdinand von Wolff (p. 102), with 
great probability, considers to be derived from the 
cordierJte-gneisses that occur among the basal rocks 
of the Moluccas Prof Martin points out (pp 2f and 
93) that the discovery of rolled blocks of gndss and 
schist in any given island may be due merely to the 
carrying up of portions of the old ground in the volcanic 
masses that broke through it. 

The author relies too much on the nature of his 
igneous rocks in assigning to them a geological age, 
especially when (p 37) he deternfines a rudiolarian^ 
limestone as Tertiary because it is later than Neo- 
volcanic" lavas I^is classification was, however, 
common at the time wf^cn he starieej^on hid fabours 
While adding greatly to our knowle^e of these rocks, 
he is able to correct Wallace in regard to ^Buru, 
Tomahu, and some other islands, in which he Is unable 
to recognise a volcanic character. Hot springs 'still 
arise in Nusalaut, accompanied by deposits of 
aragonite. The considerable extent of the author's 
researches is to be seen in Map lii., from Nusalaut to 
the west of Amboina, where his conjectures Ate dis- 
tinguished by shading from the ground actually 
observed. 

The second part of this handsome memoir deals with 
Seran (Ceram) and the little north-western island of 
Buano. Ichthyosaurus is already known from Seran, 
and Prof Martin regards certain globigerina lime¬ 
stones and flinty deposits as Mesozoic (p, 141), The 
latter, rich in radiolaria, are probably representatives 
of Molengraaff's Darlau series in Borneo, and also of 
deep-sea origin. The associated fragments of cal¬ 
careous aigm may haye come from shallower marine 
banks, and prove nothing as to the nearness of a shore 
(p >38)' 

Besides these fossilHerous deposits, considesable 
Interest attaches to the mica^schist and micA-slatb 
which form the prevalent rocks of the hills of southern 
»Seran, and which at times determine its surface 
features by their strike. Cordierite occurs both in the 
schist and in the associated gneiss. A massive 
" grauwacke ” formation represents la part the in¬ 
terval between these rocks end the limestones. 

The concluding section describes Buhi. an islatid 
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lying at the west end of the tectonic line which curves 
about the Banda Sea. Here again radiolarian flint 
occurs, as nodules or thin beds in a massive limestone, 
unconformably overlying “grauwacke," Globigerina 
beds assist in assigning to this ** Buru limestone *' a 
true deep-sea character. Mesozoic molluscan species are 
known from the Inter limestones. Typical karang does 
not seem to have formed freely across the old crystalline 
rocks of Buru, which remain exposed over a wide 
arm A consideration of the coast-lines, and of the 
level nature of the karang formation, leads the author 
to conclude that the Moluccan region is one of fault 
blocks and vertical movements (p 286) rather than of 
folding He agrees with Verbeck and with most 
observers in the Indo-Pacific area that uplift and sub¬ 
sidence of adjacent land masses, and not the retreat of 
the waters, must be held accountable for the present 
relations of island-crest and ocean-floor 
A noteworthy feature of Prof. Martin's work is the 
frequent reference to the soils derived from various 
types of solid rock This alone would show the careful 
spirit in which he has made his observations As he 
freely remarks, detail after detail remains to be filled 
In; but his maps, drawn on a liberal scale, his sections, 
and the photographic landscapes, give the reader a 
clear insight into what his journeys have revealed 
The Dutch Government, in assisting the publication of 
the results, has conferred a benefit on geographers as 
well as on geologists. 

' Grenville A. J. Cole. 


ANOTHER ATTACK VPON DARWINlShf^ 
Aftmicry, Selekhon, Darwimsmus By M C. Piepers, 
Dr. jur, utr. Pp 452 (Leyden Brill, 1903.) 

HE theory that natural selection is an important 
if not an all sufficient explanation of the evolu¬ 
tion of animals and plants has had to meet the attacks 
of a few serious and of many frivolous critics. To 
the former class belongs Dr. Plepcrs. We may not 
approve of his methods or agree with his conclusions, 
but his wide learning, his special knowledge of a single 
group of animals—the Lepidoptera—and his laborious 
efforts to disprove the current theories of evolution are 
sufficient to justify us in classifying him with the 
serious critics Many will, doubtless, shrink from the 
task of reading with care the four hundred pages of 
closely written text, without illustration, with which 
his attack is framed and delivered, but every naturalist 
who has the courage to do so will find in it a great 
deal of instruction and—may we add without offence?— 
no little amusement. 1 would suggest to those who 
attempt the task to disregard, if possible, certain 
features of the work which disfigure the text. 

The denunciation of modem theories with such ex¬ 
pressions as the mimicry humbug," the "heresies 
of modern taological science " and " phantasleA the 
unmannerly denunciation of such naturaj&gts as Wels- 
mann, Wallace, Bates and Poultoo; the description of 
the unwholesome character of.the English race which 
produced and encouraged a Dhrwin (p. 397),, are un¬ 
usual in a t^prk of permanent scientific value. Never¬ 
theless, the j^ges are filled with many facts bearing 
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upbn the theories of mimicry and protective reSem^ 
blance which will certainly bd of value to the sefloiis 
student of natural history, whatever his preconceived 
ideas may be 

To quote one of the many Interesting facts bearing 
upon the questions in dispute, we find on p. 22 "— 

" Ich habe seJbst cincn meiner iavanischen Raupen«> 
suchcr, obwohl er das Thler selbst gefangen hatte, 
plotzlich erschreckt die Hand zunlckzichen sehen, als 
eine Kaupe von Hebomoia glaucippe L die er mir 
zeigen wollte, ihre Schlangen-Mimicry annahm, uml 
das wiewohl dlese Raupc viel kleiner 1st als die der 
Chacrocampa- und Parechidnia-Arten, die sich r^ehr 
dcr Grosse von kleinen Schlangen nahern, und deren 
Aehnhchkcit dadurch auch noch viel starker 1st " 

It may seem incredible that a naturalist who has- 
hnd the valuable experience of observing such interest¬ 
ing examples of mimicry as this can doubt the utility 
to the species of pronounced mimetic resemblance to 
poisonous or dangerous animals, but Dr Piepers ex¬ 
plains the resemblance in another way,‘and denies its 
protective value. 

Some years ago Wasmann described a remarkable 
resemblance between an ant of the genus Eciton and 
a beetle which dwells in its nest belonging to the 
genus Mimccitofi If deny, as Dr Piepers does^ 
that this IS a true case of mimicry, it must bo due 
either to an independent convergence of evolution 
(homeogenesis) or to a siinilanty m development 
caused by a similarilv of external influences. But it 
is impossible to conceive that either of these explan¬ 
ations can account for such a close resemblance, even 
in the details of the antennae, as this ant and thl» 
beetle exhibit Surely, as Wasmann remarks, the old 
theory of special creation is more reasonable than either 
of these 

At the time the book was written. Dr. Piepers had 
probably not seen the very remarkable paper by Mr. 
Shclford on mimetic insects from Borneo and Singa¬ 
pore which was read before the Zoological Society in 
London on November 4, 190a. In this paper so many 
examples arc given of insects and spiders that closely 
resemble other insects and spiders with which they 
associate that the theory of homeogenesis must Ik 
strained to the breaking point to account for them. 
There may be some justice in the remark that the 
experimental evidence is not sufficient to prove the 
theory of the origin of mimetic resemblance by natural 
selection; but what evidence of any hind can be 
brought to support the theory of homeogenesis, of the 
startling effects produced In mimicry by similar 
environments ? Absolutely none. The impart&l 
reader must be struck In reading these lengthy theses 
with the fact that singularly little experimental 
evidence is related in the text, and none thdt refd^jr 
supports the truth of any theory but that of natui'4 
selection. There is plen^ of destructivs erUldaffi ^ 
current theories, tiiera am/ApMy Wdtgliiy 
and difflculti^ suggesfced;^ bq|if tfnsa In 

stroyif^ DarW^ismus ti^.4l>ioth|ng left I[n the vfay 
of theoqr that has any b^x^bupport Btit flUrer^ltf h 
Uttid i^dehoa A a which eior 

overloSted that fbeoryrOf natdr^lfi^ 
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,, If be referi to the reports of the British Associ- 
ftttobf >898 he will fin 4 that Poulton and his 

aMttants have proved that the pups of Vanessa 
Hrtieae are subject to a severe stHig^le for existence 
fiom birds at Oxford and the Isle of Wi^ht, and that 
hi dlis case the resemblance in colour of the pups to 
the surroundings is of prime importance in the 
struggle. 

In the face of such evidence as this the statement 
on p. 386 that it is pure chance which of the seeds of 
a tree or which of the eggs of an animal survives re¬ 
quires some better proof than we hove at present before 
it is acceptable. The evidence of Guy Marshall in his 
valuable papers on the bionomics of South African 
insects adds very materially to the support of the theory 
of natural selection, and naturalists may rest assured 
that, notwithstanding the vigour and the ability with 
which this, the latest, attack upon their trenches has 
been delivered, the defence of the theory of natural 
selection is still intact. Sydnkv J Hickson 


ASSAYING IN THE COLONIES, 
Metallurgical Analysts and Assaying, By W. A 
Macleod, B A , B Sc., A.O.S.M, (N.Z), and Chas 
Walker, F.C S. Pp. xii + 318; with 109 figures in 
the text. (London ; Charles Griffin and Co , Ltd , 
1903.) Price 12s. 6 d, net 

HE aim of this work, as explained by the authors 
in the preface, is to provide a ** graded course of 
work) leading from simple qualitative analysis up to 
the technical quantitative methods employed by the 
modern metallurgical chemist," and is intended to 
cover a period of three years’ laboratory work. 

The book is divided into three parts, of which part i , 
containing 50 pages, deals with qualitative analysis 
and the properties of gases, and part ii., containing 
140 pages, deals mainly with quantitative analysis. 
Part lil , comprising 118 pages, is subdivided into two 
sections, the first treating of the ordinary methods of 
firp assaying, while the second gives an outline of the 
methods employed in some well-chosen examples of 
technical analyses. 

The authors do not claim any originality of matter, 
but simply novelty in arrangement which is adapted 
to meet l^e requirements of students of schools of 
mines, more especially of colonial schools of mines.” 
This distinction ^tween colonial and other schools of 
mines is difficult to understand, for the work which 
a qualified metallurgical chemist is required to under- 
tnke is independent of the locality in which he has 
racrived his trainmg,^Bnd If'^e course of study is to 
bp broad and efficient^ a text-book which is suitable 
lIPt one school of mines will be equally suitable for all. 
^ any school of mines the students must be well 
I^OUnded in the principles of assaying, so that they 
understand, test, and practise any method that is 
.suhaequently presented to them. 

It is dbyfouBj for example, that the study assay- 
l^ 'tfhQuld be preeedeiji by a course in chemfstry, but 
lIHIIaCiii hardly be includ^ amongst the duties ct the 
0Mn4;8Dr_ in assaying. It would be better that the 
^l9lUi^s^'4^ with such subjects as glass workings 
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the preparation and properties of gases, and elemcn* 
tary qualitative analysis should be omitted, and the 
matter left to the discretion of the professor of 
chemistry Moreover, there are so many excellent 
text-books dealing with this part of the subject that 
It seems a pity that the authors should have sought 
to include it in this volume. 

Part iii has been carefully prepared, and the explan¬ 
ations arq invariably clear and concise. Unfortunately,, 
however, it suffers from want of space, and might well 
be expanded at the expense of some of the earlier 
chapters of the book Thus the assay of tin ores is 
dealt with in n chapter of two pages, and that of 
lead ores occupies only three pages Silver also re¬ 
ceives three pages, and copper, sulphur, and mercury 
arc dismissed in a short chapter of two pages, la 
spite of this enforced brevity, however, the authors- 
have made the most of the space at their disposal, and 
the methods they describe arc up to date and trust¬ 
worthy. No pains have been spared in consulting and* 
quoting from the work of recognised authorities oa 
assaying, but it is doubtful whether the frequent 
reference to divergent opinions may not, in itself, con¬ 
stitute a source of danger. For example, the student 
who is told that the length of time required for the 
fusion of a tin assay by the cyanide method is variously 
estimated by different writers at from 3 to 30 minutes- 
may be tempted to think that lie also can vary the time 
of fubiort within these limits, and still obtain satis¬ 
factory results, llie importance of uniformity in 
w^orkmg cannot be too strongly impressed upon the 
beginner 

The mistakes arc remarkably few and unimportant, 
and the publication of this volume tends to prove that 
the teaching of metallurgical analysis and assaying 
111 Australia rests in competent hands. 


OVR BOOK SHELF. 

The Direction of Hair in Animals and Man. By W* 
Kidd. Pp. xn+154; illustrated (London: A. and 
C. Black, 1903 ) Price 55 net. 

Although it is quite natural that every student should 
consider his own pet subject one of special importance, 
we cannot think that Dr. Kidd has sufficient justifica¬ 
tion for publishing a second work on the hair-slope of 
mammals, since the volume before us does not appear 
to cariw the case matenally further than was done In 
** Use-Inheritance Inde^, since the author himself 
(p. 1J2) is fain to admit that hair-whorls, featherings, 
Ac (as he terms the various abnormalities in the direc¬ 
tion of the hair) are variable, intrinsically unimportant, 
and even whimsical^ we should have thought that 
enough had been made of them in the earlier work. 
If further evidence of their variability and slight 
morphological importance be considered necessaiVt wa 
may refer to Prof. Ray Lankester's recent desenpdon 
of the condition existing in two specimens of the otaph 
one of which shows a single and the other a doum 
whorl on the for^ead. If, however^ the author and his 
publishers find the public sufficiently Interest^ in fte 
subject to absorb a second work, th^ havBi from (heir 
own point of view, a sufficient justification for Its issue. 

^ Bricf^ stated. Dr. Kidd's theory appears to as 
l^s. In oertafn mammals, notaoly many I 0 nc^ 4 )odl 0 d 
mid shortrlunbed carnivores, and mai^ rodeHtSi marsv- 
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pials, marmosets and lemurs, the hair is found to be 
uniformly directed backwards from head to tall, and 
downwards from the flanks to the toes From this pre¬ 
sumed primitive condition there are numerous instances 
of reversal of the direction, accompanied by the afore¬ 
said whorls and featherings at " critical " points, such 
points being correlated, in many instances at least, with 
subjacent centres of muscular activity 

Natural selection, it is urged, will not account for 
these diversities, and we must, therefore, fall back 
upon habit or use as the inducing cause. This being 
admitted, it follows, according to Dr. Kidd, that “ use- 
inheritance ” is a factor in nature, and consequently 
that the doctrine of non-inheritance of acquired char¬ 
acters " IS untrue. 

The author concludes his argument by asserting that 
attempts to bring his facts within the domain of natural 
selection will be inelTectual; and that if any persons are 
induced to discredit his arguments by the assertion that 
as Weismann's doctrine holds good in other instances it 
ought to obtain In the present case, this is not science 
With this we leave the case to the judgment of our 
readers. 

We cannot, however, conclude without directing 
attention to the numerous " misprints " with which Dr. 
Kidd’s work IS disfigured, errors that might have been 
corrected by half-an^our’s visit to the British Museum. 
To take only the tables on pp. 153 and 154, we And the 
following errors, viz jumela for limela, Budonas for 
Budorcas, jenlaicus for ^emlaicuSt senegamus for sen- 
ganus, (Epyceros for Mpyceros, sdmtnering for soetn- 
memngi, madogna for Madoqua, nalabatus for uaJa- 
batfis, and elephus for elaphus. And there is an erra- 
lum-slip in which not one of these is noted I We may 
add that the author appears to be unaware of the 
existence of the name Btiocercus for the bongo antelope 

R. L. 

South African Flowering Ffanfr By Prof G 

Henslow. Pp xiJ+300. (London: Longmans and 

Co , 1903 ) Price sj 

This book is intended to serve as a ^ide to students 
and teachers in South Africa who desire to become 
acquainted with the more important features of their 
native flora Types of the principal orders are de¬ 
scribed, and instructions given for the practical ex¬ 
amination of the different floral structures. The 
nneral choice of orders and genera is quite judicious; 
there are certain omissions, such as Asclepias and 
Schizoglossum in the Asclepiades, and Hehchrysum 
in the Composite, and the inclusion of a larger number 
of genera, even though only briefly described, would 
have been advantageous. But regarded as a whole, 
'the systematic portion of the book should fulfil its 
purpose, and help towards a knowledge of the subject 
^e introductory chapters ere not so satisfactory, for 
the nneral account of form and function is weak, 
occarionally incorrect, and the ecological discussion 
much too ^ort to enable the reader to comprehend the 
very many striking peculiarities which characterise the 
flora of the country And in the chapter on the struc¬ 
ture of the flower the author has presented a dull and 
mechanical treatment of what might be made an ex¬ 
tremely interesting subject if taken from the develop¬ 
mental point of view. 

Die BUdnis-Photomphie. Eln Wegwelser fUr Fach- 

mdnner und Laebbaber. By Frits Loescher. Pp. 

mit 9S Abbildungen. (Berlin: Gustav 
. Schmidt, 1903.) Prke 4.50 marks. 

Tub author confines himself solely to portrait idioto- 
graphy In thh bodk, and a vm complete Creadee fie has 
ftvon ua on the subject Commendhg with a hrief 
Hatorioal aketdi of the early methods of portraiture 
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from the daguerreotype to the sliver Jiromide gdftiin 
dry plate, on which he makes Interesting comn^tei 
then passes through the intermediate stages ana & 
scribes the modem methods. The next Chapter le 
devoted to the necessa^ instrumental equipment of a 
I modern studio This is followed by two hapten on 
portraiture in-doors and out-of-doors, another on work¬ 
ing accessories, such as furniture, backgrounds, 
and the last two on the production of the negative and 
positive 

Throughout the book the author has given a clear 
straightforward account of the various methods of pro¬ 
cedure and has illustrated his remarks inf a great num¬ 
ber of cases by appropriate reproductions; in fact the 
illustrations form a distinctive feature of Che book. 

Those who make a speciality of portraiture and who 
can read German will, no doubt, And many useful 
wrinkles in these pages, for the author has taken aiL 
vantage of the various methods practised in diflerent 
countries and expounded them in their appropriate 
places 

Descriptive Chemistry. Parts 1. and ii. By Ljrman C. 

Newell, Ph D Pp. vi + 488+135. (Lpndon ■ Heath 

and Co., 1904.) Prices 4i[. 6d. and is 6d. 

One feels a certain amount of difAdence in reviewing 
a book which, either in the MS. or proof, has passed 
through the hands (so the preface states) of no less 
than eight distinguished American professors and 
teachers of chemistry, but the task is fortunately 
simpliAed by finding that the volume, with its small 
“ experimental ” companion, is written for teachefs 
and not beginners 

One looks, therefore, more to the manner than to the 
matter of the book, but there is nothing in either the 
one or the other which seems to call for special com¬ 
ment It is a conscientious, uninspired performance. 
It contains the usual information found in an elemen¬ 
tary text-book presented in the usual form, with scraps 
of organic and physical chemistry, fragments of 
history, and a description of modern electrolytic pro¬ 
cesses. It IS therefore well up to date, and as an aide- 
tnimotre for the teacher is quite trustworthy, provided 
he expands and vitalises what is dull or unconvincing 
in the explanatory matter. The illustrations, though 
not numerous, are good. The picture of a platinum 
dish might be omitted as superfluous, and the illustra¬ 
tion of calcite crystals might do very well for cleavage 
fragments, but does not represent the familiar forms 
of the mineral. 

The American writers on elementary chemistry have 
not yet reached the level of their writers on nature- 
study, and the present volume seems to emphasise the 
fact that there is still room for a good chemistry to 
teachers. J, B. C. 

Onde herteiane e Telegrafo sensa Fiti. By Oreste 

Murani. Pp. 341; with 17a woodcuts. (Milan: 

UJrico HoepJi, 1903 } 

This is one of the Manuel! Hoepll, and, in uniformity 
with other books of the same series, is of pocket sla& 
In it Prof, Murani has endeavoured to bring aoine 
general knowledge as to the nature of wireleti lel^ 
graphy within reach of those who start with no 
vious knowledge of electricity. Accordingly, we nnd 
in the earlier chapters Agures of the prooC'ftoiiev m 
gold-leaf electroscope, the Ice-pall, the frog^ legi the 
crown of cups and Amptre’s swimmer, mudi at IbcM 
used to figure In the text-books of our youth, llie^r 
ferenee or the present book from these old hamttwwd gp 
is evident when we eome to elecbic oscniatione» We b*, 
nelt IhtemipterSr and ships With entenns 

JSjrMwSi.'"* ^ , 


1904I 


NATURE 


461 


LETTERS TO THE EDfTOR. 

fn# XdUer doci nol hold himself teiponsible for obiniont 
oxfreMsed by fcu correspondents can he undertake 

to return, or to correspond the mniers of, refected 
manuscripts intended for this or any other part of Natubb. 
Ho notfce u lah«n of anonymous communications,] 

Ridlo-ielluiium. 

In an article In the Issue of Nature for February 11 Mr. 
F. Soddy ^ave some account of certain of the results of my 
Investigations with regard to radio-tellurium. In this he 
Gildclsed somewhat severely my choice of a name for the 
raoio-actlve substance He holds the substance investigated 
b} me to be identical with polonium, and even goes farther 
than Madame Curie herself, who, in her recently published 
“ Dissertation,” charartenses the Lse of a new name for 
the substance as premature 

In a paper published by me in the Bertchie der deutschen 
etyemischen Geselischaft in September last, 1 have already 
given the reasons which have induced me to piopose the 
name rad 10-tellurium " provisionally ” (vorlauflg) Mr 
Soddy has not discussed these reasons, although he has had 
the opportunity of making himself acquainted with my com¬ 
munication before writing hii criticism. As the question has 
once been rai|ed before the readers of Nature, however, It 
might be of advantage to discuss it here somewhat more 
fully 

Shortly after the discovery of polonium by M and Madame 
Curie, Glesel found that this substance quickly lost its rad 10- 
aitivlty, and he Lharactcrlsed it therefore as inducediy active 
bismuth. P. and S Curie theniselves had, indeed, shortly 
before the publication of my first paper on the subiect, de¬ 
fined polonium as ” une esp^e de bismut actif ” The 
observations of Giesel and the Curies differ from one another 
on two points. Giesel's polonium emitted a and 3 rays and 
lost Its activity within a few weeks, while that of the Curies 
sent out only a rays, and lost the greater part of Its activity 
only after the lapse of a few months More recently Giesel 
has shown that bismuth by prolonged Immersion In a solu¬ 
tion of pure radium bromide can become permanently (7) 
active, and then emits only a rays 

Hence there eaists with certainty an inducediy active 
bismuth giving out only a rays, and this might with 
accuracy be called polonium There exists, further, 1 
bismuth giving out a and 3 rays—Giesel's polonium. In 
this I have found traces of radio-tellurlum, and 1 have shown 
that after the removal of the latter the remaining substance 
shows strong 3 and diminished a radiations. Finally, after 
the discovery of radio-telluriuin, Madame Curie has purified 
her polonium by fractional precipitation of the subniCrale, 
and has ultimately arrived at a substance, of whic^h she de¬ 
scribes precipitates, the properties of which agree neither 
with those of bismuth nor with those of radio-tellurium. 
This eubstance she calls polonium It can be seen from this 
brief summary that the Idea associated with the name 
polonium Is an exlremelv variable and Indeterminate one. 

In the investigation of bismuth separated from Joachlms- 
thal pitchblende In an essentially different way from 
Madame Curie,^ 1 found a email quantity of tellurium 
which was extraordinarily active. From one kilogram of 
bismuth 1 was able to separate only about a tenth of a 
gram of tellurium. This had not previously been found In 
Uie pitchblende 

Since Che eubstance was distinguished from ordinary 
tellurium at first only,by its radio-activity, 1 nam^ It radlo- 
tellurlum ” provltloniiliy. ” To give a final name to It 
seemed to me to be premature The example of polonium 
ihow^ dearly enou^ the confusion arising from giving 
a permanent name to a thing before the thing Itself has 
been accurately defined. Hence Madame Curie can least of 
all afford to reproach me with being too hasty In my 
naming. 

* The further Investigation ef radlo-teilurlum sitowed how 
opedssary Was my caution, for ft proved that the substaned 
'' cofislpted mainly of ordinary tellurium. It wM possible, 
"'^Ijhowaver, to oeparate, In a quantity amountliig at most to 


1 i'lfllfifaiila Carls has rvoratly P|>blMk«d Mbod of 


a few tenths of 1 per cent., a radio-active substaneq of 
oxtrehiely high activity In proportion to Its quantity. ThJa 
substance, of which up to the present 1 possess only a few 
milligrams, 1 have named radio-tellurium " provisionally.** 
Ought 1, as Mr. Soddy seems to suggest, to call It also 
polonium, and so increase the present confusion? 

Mr. Soddy appears to wish the justification for a new 
name to depend on the proof of the constancy of radio-activity 
of my substance I his suggestion of Mr. Soddy's was not 
necessary to induce me to pursue experiments Jn this direc¬ 
tion. Such are already undertaken In the most accurate 
manner,, but their results, which must be waited for, have 
not the least to do with the question of npmenclature. The 
name polonium does not denote a particular substance which 
has the property of losing its radio-activity with the course 
of time—who could at present be sure of the constancy of 
activity of radium?—but merely radio-active bismuth. So 
far as the constancy of the radio-tellurium emission is con¬ 
cerned, 1 may here cite the following experiment. A copper 
plate of about 8 square cm. surface, on which not more 
than a few hundredths of a milligram of the purest radio- 
tellurium have been precipitated, now, after nine months, ^ 
radiates so powerfully that the phosphorescence of zinc^ 
blende and of barium platinocyanide can be made visible to 
an audience of several hundred people. 

Mr. Soddy has thought fit towards the close of his article 
to attribute to certain German organic chemists the custom, 
of " rcchristening well-known bodies " In a way that can 
hardly be misunderstood, he insinuates that this may be 
traced to an endeavour to claim for themselves the dis¬ 
coveries of others 

This somewhat objectionable charge Mr. Soddy has in no 
way shown to be grounded. Polonium can, indeed, hardly 
be reckoned as one of the well-known bodies. 

I can also the more easily refrain from answering this 
aspersion as I am aware that some of the most prominent 
English chemists have a quite different opinion of their 
German coileagufs from that of Mr. Soddy. I would re¬ 
commend in this direction a perusal of Prof P. F Frank- 
land's address to the chemical section of the British 
Association in 1901. W Marckwald 

ProV Marckwald's eommunlratlon will probably be 
welcomed by the scientific world on account of the oppor¬ 
tunity It affords of settling finally the disputed question as 
to the nature of the body named by him ” radio-tellurium.” 
In my own mind, before I had read Prof, Marckwald's 
letter, a doubt still lingered as to the identity of the body 
with Madame Curie's polonium on account of the very de¬ 
finite statement made by Prof Marckwald in his first com¬ 
munication on the subject that the activity of his body did 
not decay with the time. This to me was an insuperable 
difficulty in the wav of considering the two bodies to bt 
Identical. The other reasons Prof, Marckwald has 
advanced—and it Is not likely 1 .should have ventured to 
express an opinion without having made myself acquainted 
with ^hese reasoqs—sepinrd to arise out of a misconcepdon 
on the part of Prof Mostkwald himself as to the nature (rf 
polonium. This point I hope to discuss later, but first 1 
wish to deal with the, to me. Important question of the 
constancy of the radio-activity of radio-tellurium. It Is 
featlsfactory to learn that accurate determinations are In 
progresB. Everyone will understand that the results must 
be waited for What 1 did not appreciate before reading 
Prof. Marckwald's letter was that his conclusion that the 
activity of radlc^tellqrium did not decay Nrlth time was 
merely an Impressioh unsupported by actual measurements. 

The experiment quoted, that a sample of radlo-tdlurjum 
after nine months still Illuminates a phosphorescent 
screen brightly, would seem to illustrate my point 
that Prof Marckwald even now seems to be under 
a misapprehension as to the nature of polonium. 
After nine months, polonium, according to the work of Its 
discoverer, would •till possess at least one-half nf Its Inltl^ 
activity. I suppose no one would maintain that It Is posslli^ 
to remember over a period of nine months iIm varlon 
'dc!|groo» of luminosity, produced by a radlo-«cUve prepor- 
atm, with sufficient accuracy to be sure of a diminution ^ 
onWihalf of the Initial luminosity during that Interval, fn 
two or three years the decay of activity of polonium shpuU 


462 


NATURE 


[March 17. 1^ 


be obvious even with this rough test, but It certainly would 
not be sufficiently marked in nine months. We may there¬ 
fore take It as settled that there is absolutely no evidence 
at the present time for supposing that radio-tellurium 
possesses a more constant radio-activity than polonium. If 
only this point has been made clear this correspondence may 
be considered to have justified itself. 

According to Prof. Marckwald the idea associated with 
the term polonium is an extremely variable and in¬ 
determinate one. It seems to me that this is to put a wrong 
valuation on the work of its discoverer. Madame Curie gave 
the name to the hypothetical constituent of the bismuth 
separated from Joachimsthal pitchblende which caused its 
radio-activity The radio-activity In question is distinct 
from that of any known radio-active substance, for It com¬ 
prises only the emission of the a or non-penetrating type of 
radiation Moreover, it slowly decays with time, and 
diminishes to half the Initial value in about a vear Madame 
Curie has always been careful to pbint out that she has not 
succeeded in separating polonium from bismuth, or in 
obtaining any ip^troscopic or other more direct proof of its 
existence The name polonium applies to the body causing 
this particular kind of radio-actiViiy Hundreds of workers, 
I suppose, have obtained from the Soci^td de Produits 
Cliimique de Paris specimens of polonium prepared by 
Madame Curie's method, and have satisfied themselves by 
their own observations as to the character of its radio¬ 
activity Now Prof Marckwald has never claimed that he 
has Isolated his body radio-tellurium, although he has been 
more fortunate than Madame Curie in effecting its con- 
centrotlon. Hence the name rodlo-tellurium applies also to 
the hypothetical constituent causing the radio-activity rather 
than to the preparation itself Many, no doubt, have 
obtained also specimens of radio-tellurium from the firm of 
Dr. Sthamer, of Hamburg, and have compared its properties 
with those of polonium. 

The meaning applied by Prof. Marckwald to the word 
polonium may be illustrate by these sentences quoted from 
his letter " Shortly after the discovery of polonium Glesel 
found that this substance quickly lost its radio-activity. . ." 

Glesel's polonium emitted a and ^ rays and lost Its activity 
within a few weeks," " In this (Glesel’s polonium) I have 
found traces of radlo-tellunum, and I have shown that after 
the removal of the latter the remaining substance shows 
strong J9 and diminished a radiation,” 

The question at issue is therefore a very simple one. Is 
Prof. Marckwald justified In applying Madame Curie's 
name to Prof Giescl's preparation? " Giescl’s polonium,” 
according to Prof Marckwald’s statement, is a mixture of 
(wo radio-active constituents —(i) radio-tellunum, (s) a 
constituent giving 0 as well as a rays. The latter, since 
It can neither have been polonium nor radio-tellurlum, need 
not be further considered in the present discussion It may 
be something new and interesting, but, on the other hand, 
there Is nothing to show that it was not merely a trace of 
radium present as an Impurity. In either case it does not 
concern us, and two bodies only, Madame Curie's polonium 
and Prof. Marckwald's radio-tellurium, need be further 
considered. Both are obtained from the same variety of 
pitchblende, both are distinguished from all the other radio- 
elements by the fact that they only give a rays, and both 
pomsa at least a considerable fraction of their initial 
activity after the lapse of one year Now Prof 
Marckwald used the same ‘ raw material as Madame 
Curie, namely,'(he bismuth extracted from the Joarhimsthal 
pitchblende. Slhce he states that his method separated oU 
the active constituent we may feel certain (i) that radlo- 
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tellurium muet certainly contain polonium; (a) that fla it- 
gives no 0 rays It contains none other of the Icnowfi radhh 
active elements; (3) chat as the radio-active properties df tha 
two preparations ore Indistinguishable tne active cqn^ 
sticuent of Prof. Marckwald's preparation Is the aaniA ka 
that of Madame Curie's preparation, and therefore by every- 
recognised canon should be termed polonium. 

Prof Marckwald's work has shown that there are present 
on a maximum estimate 4 milligrams of the active oon- 
Btituent in two tons of pitchblende, or in B kilograms of the 
bismuth salt separated from it. Hence whet possible bear¬ 
ing can such a small trace of substance have upon the 
analytical reactions of the relatively vast bulk of the raw 
material ? In laying stress on these reactions he frequently 
seems to apply the term polonium to Madame Curie's pre¬ 
paration rather than to its radio-active constituent. 

The same criticism might be applied to the following 
sentence, to be found in his most recent communication 
{Berichtef 1903, p a605) ” Whether this Curie's polonium 
does not perhaps contain also some radio-tellurium is a 
question which must be left to the discoverers of polonium,” 

With regard to the view expressed that polonium Is merely 
radio-active bismuth, or inducedly active bismuth, In sup¬ 
port of which an opinion once expressed by Madame Curie 
is quoted, the answer, of course, is that Prof Marckwald's 
own subsequent work has shown otherwise. • By the experi¬ 
ment of depositing on a stick of pure bismuth the whole of 
the polonium present in a solution, he makes it evident that 
the latter uinnot be bismuth Those who are acquainted 
with the work of Rutherford In 1900 on ” induced ” activity 
know that the whole conception of radio-active induction 
has been built up on a simple misconception of the pheno¬ 
mena it is designed to explain. The conception had its 
origin in the beRef that the fays from a radio-active mib- 
Btance could excite (adio-activity in otherwise inactive 
matter, which was not in accordance with the facts known 
ar the time it was put forward 

Glesel repeated the identical experiment of Prof. Marck¬ 
wald with a solution of pure radium, and found that a stick 
of bismuth after Immersion becomes permanently (?) active 
and then only emits a rays, and Prof. Marckw^d, in nilte 
of hii own work, concludes that there exists with certainty 
an inducedly active bismuth giving only a rays, which might 
with accuracy be termed polonium. He, however, omitted 
to state that Giesel obtained the Identical result If a stick 
of platinum or palladium were immersed in the radium solu¬ 
tion Hence It might be argued that there exist an inducedly 
active platinum and an inducedly active palladium, both of 
which might with accuracy be termed polonium. The 
alchemists considered that they had turned Iron Into copper 
by means of a solution of blue vitriol, until It was pointed out 
that the latter substance contains copper. It has never been 
shown that any of the effects of the so-called ” radio-active 
induction ” are really due to the conversion of an Inactive 
element Into radio-active matter. From the existing 
evidence to the contrary, it would seem more reasonable to 
suppose that they admit of a simitar interpretation to that 
now adopted to explain the cuprification of iron. 

Fredbrick Soddy. 


Dependence of the lonlaatlon, produced by Rfintgm 
Rays, upon the Type of the Raya. 

Mr Evb, in his letter in Naturb of March io (p. m 6), 
shows that the relative amount of lonlsetlon producea to 
Rfintnn rays in dlffetant gases depends upon the ” har^ 
ness ^ or penetrating power of the raya 1 have lalelv 
been investigating this question of the dependence of 
relative ionisation upon the type of rays, and an abatcaci 
of a preliminary paper on the subject ap^red in a repo^ 
of the proceedings of the Cambrld^ Phifosophlcal Sode^ Ih 
the number of Nature issued on February iS (p. 3B3). Tht||B 
experiments, along with later ones, show that the rdMjvo 
Ionisation In different gofes depenoi upon the type of 
used. I ussd a balance nnethod, balancing (he lonlsal^OA 
In each m against that In air. Tha praaMirs of ^ 

In the Rfintgen ray bulb waa varied, therehy voiyW'W, 
” hardness '^of the toys, and U traa found that ^ .ttowk 
df ^oes Iq wblch^^tha ionisation U greater than, Ig, 
roniaatlon in these gesss decreiMS ^k|vely to cM 
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UvlMii'liyv beoomq faander Thla mult 11 in agmnruint with 
by Mr Eve 1 find also that in hydronen, In 
wbldi the lonlaation la much leaa than in air, the ionisation 
hleceoaes relatively to that in oir with the increase of hard- 
neat; of the rays. 

The esperlnientB are not quite completed yet, but it is 
Ikoped to publish a full account of them shortly. 

R. K. McCluno 

Cavendish Laboratory, Cambridge, March la 


Polarlastlon In Rdntgen Raya 

Ik a paper on secondary radiation from gases subject to 
X-rays (Pnil Mag [h] v , p 685, 1903), 1 described experi¬ 
ments which led to the (onclusion that this radiation is due 


to what may be called a scattering of the primary X-rays 
by the corpuscles (or electrons) constituting the molecules 
of the gas More recently I have found that from light 
solids which emit a secondary radiation differing little from 
the primary, the energv of this radiation follows accurately 
the same law as was found for gases, so that the energy 
of secondary radialion from gases or light solids situated 
in a beam of Rbntgen radiation of definite intensity is pro¬ 
portional merely to the quantity of matter through which 
the radiation, passes Experimental evidence pouits to a 
similar conclusion even when metals which emit a secondary 
radiation differing enormously from the primary 'cre U!»ed as 
radiators, though 1 have ns yet only shown that the order 
of magnitude is the same in these cases 'ihe conclusion 
as to the origin of this radiation ib therefore equally applic¬ 
able to light solids, and probably to the heavier metnls 

As explained by Prof J J, Thomson f * Condiii lion of 
Electricity through Gases," p abH), on the hypothesis that 
Rdntgen rays consist of a succession of eleclromagnetic 
pulses in the ether, each ion in the medium has its motion 
accelerated by the intense electric fields in theiiia pulses, and 
consequently Is the origin of a secondary radiation, which 
is most intense in the direction perpendicular to that of 
acceleration of the ion, and vanishes in the direction of that 
acceleration The direction of electric intensity at a point 
In a secondary pulse is perpendicular to the line joining this 
point and the origin of the pulse, and is in the plane passing 
through the direction of acceieration of the ion 

If, then, u secondary beam be studied, the direction of 
piopagation of which is perpendicular to that of the primary, 
It will on this theory he plane polarised, the direction of 
electric Intensity being parallel to the pulse front in the 
primary benm 

If the primary beam be plane polarised, then the secondary 
radiation from the charged corpuscles or electrons has n 
maximum intensity in a direction perpendicular lo that of 
dectric displ^ement In the primary beam, and zero intensity 
in the direction of electric displacement Prof. Wllberforce 
first BUggested to me the^ Idea of producing a plane polarised 
beam by a secondary radiator, and of testing the polarisation 
by a tertiary radiator. 

The secondary radiation from gases la, however, much 
too feeble to attempt the measurement of a tertiary Krom 
sollde 1 think it will be possible, and hope shortly to make 
experiments on this. 


It occurred to me, however, that as Rontgen radiation 
is produced in a bulb by a directed stream of electrons, there 
Is probably at the antikathode a greater arreJeratlon along 
line of propagerlon of the kathode rayb than In a direc¬ 
tion at right angles I consequently, if e beam of X-reya 
proceeding in a directfibn perpendicular to that of the 
kathode stream be studied, ft should show greater electric 
Intenelty parallel to the stream than In a direction at right 

1 therefore used such a beam as the primary radiation, 
uid studied means of an electroscopie Che intenslcy of 
lebondory radiation proceeding from a sheet ol paper In a 
Arectfon perpendicular to that of propagation of the primary 
w»m- ' 

By turning the bulb rq^nd the axis of the p^ory beam 
■hiuid, the Intensity of this beam was not afi«^, out the 
nebfih(lty ^ secondary beam was fqund lo, reach a 
when Ihe direction of the keaode stream was 
to that of propagation of the secondary beam, 
Ipf whep these two wvre^ parallel. 
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In one seffes of experiments the intensity of secondaH^ 
radiation in a direction perpendicular to that of the primoiT 
beam was compared with that in a direction making a 
small angle with the axis of the primary beam. The latter, 
according to theory, should not vary with the position of 
the X-ray bulb. 

In a second series of experiments the intensity of secondary 
radiation in a direction perpendicular to the axis of the 
piimary beam was compared with that of a small portion 
of the primary beam itself, when the bulb was in different 
fiobilionp 

Lastly, thn intensity of secondary radiation was measured 
in two directions perpendicular to that of propagation of the 
primary radiation and perpendicular to each other, while 
the Intensity of the primary beam was measured by a third 
electroscope. 

Ihe three methods gave similar results 

In the last case, as the bulb was turned round as de¬ 
scribed, one secondary beam reached a maximum of In¬ 
tensity when that at right angles attained a minimum. 
When the bulb was turned through a right angle the 
former produced a minimum of ionisation while the latter 
produced a maxlniuni. 

Two bulbs were used and the sizes of the apertures were 
vailed, but the results were similar In all cases 

The variation of intensity of the secondary beam amounted 
to about per cent, of its value, but this, of tourse, does- 
not represent the true difference, as beams of considerable 
ciOHH Section were studied, consequently secondary raye 
mnkrng a considerable angle with the normal to the direc¬ 
tion of propagation of the primary rays were admitted into 
the olectrosiope 

'J he experiments one being continued. 

These results, however, are in agreement with the theory, 
and r think show conclusively that the X-radiation proceed¬ 
ing from a bulb partially polarised 

Charles G. Darkla 

University of Liverpool, March 10 

The British Government and Marine Biology. 

In o note in your issue of February 25 announcing the 
appointment of Mr James Ifornell, who, it is stated, acted 
as Prof, Herdman's assistant during the Ceylon pearl 
uystcr investigation, to the post of marine biologist 
to the Government of Ceylon and inspector of the pearl 
banks, it is said that " the appointment is of interest ax 
showing how In the recognition of science some of our 
colonies are in advance of the mother country We have 
no 'marine biologist to the Government' here," 

Now although the latter statement may be verbally 
accurate, it appears to me to be misleading, and one would 
seem to b«> lustlfied in supposing that it has been made 
without full knowledge of the fads. 

At the present time the Untish Government 11 committed 
to an expenditure of 42,000/., to be spread over a period of 
three ycara, for the purpose of carrying out the British 
portion of ttj^e internatfonal fishery Investigations^ the pro¬ 
gramme of Which, dCincelved In an eminently scientific spirit, 
has been drawn up by an international council compTisIng 
amongst its members some of the most distinguished of 
F.uropean marine biologists In addition to this thft 
Government has made for a number of years, and still con- 
tinues to make, a grant of loooL a year to the Marine 
Biological Association, the declared object of which Is the 
promotion of both scientific and economic marine biology ,- 
public money has been spent on scientific fishery investi¬ 
gations in both Scotland and Ireland, and the Government 
has quite recently appointed Dr A. T. Mastermsn, a welt 
kooWn and capable marine biologist, to the post of, Inspector 
of fisheries 

To decline to acknowledge what Is already being dona 
surely not the way to obtain increaeod support for sdeodfic 
investigations In the future. E. J. Allin. 

Marine Lafefpratory, Plymouth. 

Tbb brief statement contained in the note, was quite 
correct, and although It might be expended end .iHuitraniidi 
it neede sio quallfi^tlon We were well nwaiw of ofl the 
^ects stated ky Dr. Allen. 
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The fact that the Bntiih Government has ffiven a con¬ 
siderable ^ont for a limited and short period in order to 
meet part of the expense of an international fishery in¬ 
vestigation does not, unfortunately, enable us to claim that 
we have a " marine biologist to the Government " The 
Government gives venous grants to enable special pieces 
of scientific work to be carried out, but that does not 
constitute the recipients Government officials. 

Dr Allen reminds us that a marine biologist has been 
recently appointed Inspector of fisheries, Fortunately that 
Is no new thing, The list in the past includes Huxley and 
Frank Buckland, and we hope that all our inspectors of 
fisheries are competent biologists—but they are H M ’s 
Inspectors of Fisheries." 

The Government grant to the Marine Biological Associ¬ 
ation goes to no Government official The rover of the 
current number of the JoufnaX of the Marine Biological 
Association announces that " The Association owes its 
existence and its present satisfactory condition to a com¬ 
bination of scientific naturalists, and of gentlemen who, 
from philanthropic or practical reasons, are specially 
interested In the great sea-fisheries of the United Kingdom 
This IS no Government institution 

One of the conditions attached to the annual grant from 
the Treasury was that space at the Plymouth I^aboratory 
should be placed at the disposal of anv competent investi¬ 
gator deputed to carry out investigations into hshery 
^estions None of the Government fishery departments 
(England, Scotland, Ireland) have, however, availed them¬ 
selves of this condition Where, then, Is the " Government 
marine biologist"? TiiE Writer of the Note 


Lesrned and Unlearned Soclctlce 

Mr. Basset's letter (p. 437) Is of importance in giving 
authoritative evidence of what goes on behind the scenes 
It was only u matter of suspicion with me that the benevo¬ 
lent rejectors somelinies knew even less about the subjects 
of the papers than the authors themselves But the remedy 
proposed by Mr Basset is, I fear, a very unsatisfactory one. 
Just the same sort of thing can and does occur elsewhere 
The only right and proper course seems to be that indicated 
by Mr BuLhanan It would be enormously to the advantage 
of an old-ehtuUlished institution, and to its members, even 
though there might sometimes be some counteraction by the 
admission of poor matter But it is not necessary to repeat 
here Mr. Buchanan's argument, which was very strong 
and full of common sense Oliver Heaviside. 

March 13. 


A Plea for Good Eogllsh 

I BELIEVE the phrase that " language was given us to 
conceal our thoughts " only holds good in diplomacy, and 
It may therefore be reasonably expected that a professor of 
science should endeavour to teach his pupils to express 
themselves m clear, concise and literary English. The 
German language lends itself to a process known as word- 
bulldlng, and for aught 1 know to the contrary, the word 
" Srhwefelkohlenstofl" may be good, literary Cennan 
But this process is altogether foreign to the genius of the 
English language, and I cannot imagine a more barbaric 
or misleadiqg conglomeration of verbiage than the phrase 

chalk-stulT-gas '' Chalk is popularly associated with 
lime, or, to speak more accurately, with calcium, and to 
call a substance " chalk-stuff-gas " which does not contain 
an atom of calcium appears to me a misuse of language, 
esMially as CO^ can be prepared in various ways without 
using any substance containing calcium, or what is 
popularly known as " chalk " or lime." It seems to me 
that It would Us difficult to Invent a more suitable phrase 
than "carbon dioxide," since It expresses In terse end 
pointed language tbe chemical composition of the gas. 

Alasiio, March^. A. B. Basset. 

Zoological Nomanclatura, 

On p. soo of your issue ^ December 31, 1903, Just arrived, 
Ip a review by " W. T. B." I note an dluelon to my 
*cui4oue IlluitratloiM of xoologlcRl nomenclature," and If 
la elated that my " new name " (which, by the' wiT. was 
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proposed In 1B991) " is given to a genu the tvpe of jvhidr 
appears, according to the rules of Llnnwus hfineelf, Ao be 
also the type of the Linnman genus Clmex." 

Where, sir, are these " rules of Llniueu himself " In 
which the fixation of types is set forth? 1 was under the 
impression that we were indebted to Fabrlclus for these in¬ 
dispensable aids 10 zoological nomenclature, and I would ba 
grateful for the reference to Linnmus 

Your reviewer's remark on Cimex contains an 
ei'^'or, " lertulanus" Is not and cannot be the type of 
Cimex, Linn , (1) because It does not conform to the de^ 
Bcnption of that genus as set forth by the founder. More¬ 
over, if the type be worked out historically, " lectularlue " 
IS equally invalid ; the first discerptor was Fabrlclus, who, In 
B perfectly straightforward manner, removed our spedei 
from Cimex to form a part of his new genus Acanthla, This 
effectively prevents lettularlus from ever appearing as the 
t)pe of Cimex, and it is a fact well known to the students 
of the Rhynchota 

Further, lest It might be I bought that the proper generic 
name of lettularius is Acanthia, let me mention that 
in 1797 Latreille restricted the latter to " llttoralls " and its 
congeners, and " lectulanua " was again shut out, the way 
thiit, so far as my knowledge then went, I was justified in 
proposing a new name However, since then I have 
acquired a somewhat rare book, the " Hemiptera Sueciffi " 
(iSsq), the authorship of which Is usually ascribed to Falldn, 
but IS mentioned as Johannes Petersson for p. 141, where 
" Cllnocoris " is proposed, and 1 willingly, and, indeed, in¬ 
evitably, retire in favour of this for the unfortunate and so 
long homeless " bed-bug " My previous ignorance of this 
was shared apparently by everyone since the first announce¬ 
ment of the name (as applied to lecLularius). 

With regard to the " curious Illustrations of zoological 
nomenclature," 1 would refer " W. '1 R." to the witty and 

able " Zoological Nomenclature Remarks on the Proposed 
International Code," by T R R Stabbing, in the Zoologist 
for October 15, 1898, 3, pp 423-8. As the reverend 
karkinologist remarks, " no possible harm Is done If we do 
leave to the polished scholar some little occasion for chuck¬ 
ling over us untutored sons of science " 

G. W. Kirkaldy 

Department of Agriculture, Honolulu, H.I , January 26 


Mr Kirkaldy'5 remarks about the type of the Linnsati 
genus Cimex are a quibble, to which it Is sufficient reply to 
point out that in the passage which he quotes and altempci 
to ridicule it was not stated that Cimex lectulanus was 
made the type of the genus by Linnsus 

Although the selection of one species of each genus oa the 
type is of later date than Llnnsus, several of the Llnnsan 
genera are clearly founded on a partUular RpeeJes in each 
case Thus, to take familiar forms, Equus is named from 
the horse, and it is therefore correct to say that K cabailiu 
Is the type of the Llnnsan genus Equus. Similarly Bos 
taurus is the type of Dos, and Caniz familiafis of Canls. 
Similar cases are rare amongst Invertebrate animals, but 
Cimex IS an exception, for the generic name was taken from 
a species in the Llnneean genus that was called Cimex In 
classical Latin. The only species that can be clearly Identi¬ 
fied with the Latin name ap^rs to be C. lectulariust Linn. 

This, however, has been disputed—what opinion has not? 
—by a few amon^ the very many writers Who have treated 
the question of Cimex and Acanthla, so another reqson may 
be given for regarding C. hetulanus as the type of Cimex. 
The rule of Linnsui, quoted below, was that if a raus be 
divided, the commonest and best known species should be 
retained under the original meric name There cart be no 
question that C teciulariiu Is by far the best known spedeA 
of the genuSi 

The rules of Linmeus himself " were printed In bU 
" PhilooQphU Dotonlca," and quoted by Agai^ Iel m 
introduction to the " Nomenclator Zoologlcus." Hifie rfilqa' 
have olwaya been regarded as author!tativelby both bOtaolm 
and fooioglace, and should In any case be cbneulted .when 
Llnmean genera and spedes oreconcemed. The twofotlb^^ 
Ing ndeb apply In lt|e present case =— 

Samxn ^snxricmm Antiquum anffqad geMff 

146. Si gmuM vbOiptam. soduidum fug tiatbrna 
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Am dirlml M$t, turn no men antea commune manebtft 
vu^tlmma et ojJScinaU plantae. 

U diuit be evident that when Fabriciua removed Cimen 
IfciMiafiHa from Cimex and placed it In a new genus 
Atanthia, he disregarded the rules of Linnsus, and his 
dassification in this Instance was rejected by Latreille and 
by many later writers What would be thought of a 
naturalist who proposed to remove the dog from the Linnsan 
genua Canls, and to retain that generic name for the hyena, 
which was Included in the genua by Linnaeus? According 
to Mr. Kirkaldy'a contention this la the nomenclature we 
should be bound to adopt by the ** rule of priority " If the 
individual who propoaed the absurdity happened to be the 
drat to divide the original genua. 

Mr. Klrkaidy has not pointed out in what respect 
C. leciulafius does not conform to the description of the 
genus Cimex as set forth by the founder. He probably 
refers to the mention of four wings amongst the generic 
characters, C leciulanus being apterous or nearly ao 
The objection is invalid in view of the facts already stated, 
and of the inclusion of the specirs in the genus by Llnnsus, 
who prominently recorded the absence of wings In this case 

The subordinate question as to the type of Acanthia has 
been discussed aJ nauseam Anyone who feels interested 
in the matter will And a full history by Reuter in the Wtener 
Entomologiscke Zeitung, vol, 1 , i^a, p 301 By on 
argument rather diiferent from that above given, Reuter 
came to the same conclusion as to the type of Clmex Mr 
Klrkaidy's last proposal, to use Clinororis for C leelulartus, 
IS a curious illustration of his method Ciinocons was 
suggested in the “ Hemiptcra Suerue " as a name to be sub¬ 
stituted for the Fabnclan Acanthia, because '* forsan 
convenienttus judicabilur nomen CUnocoris " But this aub- 
Btltution of one name fur another on the score of convenience 
is absolutely In defiance of the ** rule of priority " 

W T B 


Spawning of the Plaice. 

Tub plajce (PieuFonectes platessa) in the open-air pond 
ai the Port Erin Biological Station started spawning on 
March 3, and those at the Piel (Lancashire) Sea-Fish 
Hatchery (under cover) on March 1 This is about a week 
earlier than last year (March 9) It would be Interesting 
to know how this record Compares with that of fish in the 
sea. At the time of writing I have no returns that will 
nve the Information for the Irish Sea, though I hope to 
luiow later Probably the officials of the International 
Investigation will be able to apeak of the condition In the 
Korth Sea, and those of the Plymouth Biological Station in 
regard to the English Channel W A. Herdman. 

Liverpool, March 8. 


Preliminary Mcaaurement of tho Short Wave-lengths 
dlBGovsred by Schumann. 

For the past few years the writer has been engaged In 
an attempt to measure the short wave-len^hs discovered 
by Dr Victor Schumann, and very recently the attempt 
has proved successful. 

Working In an atmosphere of hydrogen with a concave 
grating ruled on speculum metal, an " rnd-on " tube filled 
with hydrogen gives ngmerous lines below the aluminium 
gfoup at 1854 Angitrfim units* 

The shortest of these wave 4 cngths so far observed by the 
writer has a value iao6 Angstrfim units Thus the measur¬ 
able spectrum has been extended by 848 units 
It Is Interesting to note that, contrary to expectation, 
Speculum metal Is able to reflect these very short wave- 
Sluethp to a tonslderable degree. 

The writer has In preparation e complete list of the new 
lyeve-lengtha. Ha has aleo good hopes of still further ex- 
t^dlng toe spectrum. Thbodorr Ltxan, 

Jefferson Physical Laboratoiy, Harvard University, 
February 29. * 

Women end Baniiary Befenee. 

In year fasue of February ii a referwica wea^ade to a 
ansanr,report of ^9 Subcommittw on Tec^lcal Instruction 
Ibi^Wdmii hf^nted by the Technical Uucatlon Board 
Courti^ Council, quodllt^ one of the recom- 
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mendations of the committee that " Classes bs established 
for the training of women in hygiene and sanitecloo with a 
view to their taking up the occupation of sanitary, work¬ 
shop or public hcalto inspectors, or of rent collectors.’' 

May 1 urge in this connection the great importance of 
all training in hygiene and sanitation being thoroughly 
scientific in character and based upon practical teaching In 
chemistry, physics, physiology, and bacteriology 7 
" Hygiene," to quote Dr, T. M. Legge, H M Medical 
Inspector of Factories, " is not a science in Itself, but le 
the mee^ng point where several exact sciences widely dl^ 
tlnct from each other meet and yield up that element they 
possess which can be of practlc^ use in the prevention of 
disease and the preservation of health " 

At every turn the Inspector or health worker is brought 
face to face with facts which can only be appreciated In 
their true light by a person who has had some considerable 
scientific training, and the greater their scientific know¬ 
ledge the more enlightened and efficient will their work be 
Bedford College in 1895 established a scientific course in 
hygiene for women While amply providing for the 
necessary practical demonstrations in hygiene proper, wo 
continue to attach great Importance to laboratory work in 
chemistry, physics, physiology, and bacteriology, as we 
believe the latter to be essential to a thorough teaching of 
hygiene, and necessary if women are to have a first-hand 
knowledge of the subject and become intelligent and effective 
workers Ethel Hurlbatt 

Bedford College for Women, York Place, Baker Street, W. 


Afirial Tubers on Ihe Potato 

1 i>o not know whether the appearance of tubers on the 
stems of potatoes as well as underground is u frequent 
occurrence, but last season I notlied several plants pre¬ 
senting this appearance. One of the plants had a large 
number of underground tubers as well as those appearing 
above ground. The abnormal tubers were purple m colour; 
each one had several " eyes," and one or two minute green 
leaves showed in each "eye." Ihe garden Is a very stiff 
clay. The season was very wet as the potatoes were 
maturing; in fact, the ground was too soft to allow of 
digging at the proper time. My explanation is that the 
great quantity of water on the ground destroyed the balance 
between producing power in the leaves and sloragp power 
in the normal tubers, and that the surplus produri;lon de¬ 
posited itself m the stems, which at the selected spota 
berame modified tubers. W Traylbn 

Guiidford, Western Australia, January a8 


Thx appearance of tubers on the haulm In the axils of 
the leaves is not uncommon, and as the bud and the tubar 
are homologous, the circumstance Is only what might be 
expected 

In this country It Is generally considered that some 
Injury to the subterranean part of toe plant, as by toe spade 
or fork^ or perhaps by wire woidfi or other destructive In¬ 
sect, la the Inducing cause of toe production of aSrial tubers. 
I am, however, not aware whetoer this has been demon¬ 
strably proved. ' ‘ M. T M 

March 8. 


THE CEYLON PEARL FISHERIES AND 
THEIR ADMINISTRATION.^ 


A very remarkable feature of the Ceylon pearl 
ffaherlea has been thoir uncertain^ and Inters 
mlttent character. Thus only thlrty^aU fisheriee took 
place during the nineteenth century, Or, put intAnother 
way, for just half a century the flah^ bhnks lay 
barren, ^ese blank years sometimes followed one 
another In dreary succession, as may be seen from tke 
fact that for seventeen year^^from 1837 to i854r-«Aid 
again for nine years—from 1864 to 1871— practicany n^ 
Ashing was done. For a decade before the investi¬ 
gation enkbodf^ In this report was begun the heib ley 
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tenantlGfis. Occasional breoks of five years or less 
account for the remainder of these years of famine. 
But this apparently inexplicable state of affairs is by 
no means of modern date; for centuries these fat and 
lean seasons have been the despair of those interested 
i.) the collection of these {^ems 

All kinds of theories, or rather speculations, have 
l^en promulgated, but the mystery remained, until 
now, as impenetrable as ever Undoubtedly, then, the 
immense im^rtance and value of lhe<;e fisheries called 
for some effort on the part of the Government, not 
only to attempt n solution, but also to find a remedy 
for these years of failure. To this end the Colonial 
Office, acting on the advice of Prof E Ray Lankester, 
invited Prof. Herdman to examine the records on this 
subject and to report to them. As a result of this re¬ 
port Prof. Herdman was induced by the Government 
to make n personal inspection of the pearl banks. 
Taking with him Mr Horncll as his scientifu 
assistant, he accordingly set out for Ceylon, and in¬ 
stituted a thorough oxaminalion of the whole question, 
the results of which arc set out, in part, 

in the volume before us Without doubt |- 

Ae task that lay before these investiga¬ 
tors was no light one, and it is equally 1 
certain that it has been admirably fulfilled. * 

As the pages of this volume show, the ex¬ 
pedition has not only been abundantly 
fruitful in scientific results, but it has 
achieved the purpose for which it was dis¬ 
patched 

A complete survey of the whole sea 
bottom of the pearl fisheries area has now 
been made, partly by sounding and dredg¬ 
ing and partly by the aid of divers. In 
sonic cashes even, Mr Hornell himself de¬ 
scended in a European diving dress. By 
this survey a thorough knowledge has 
been gained, not only of the nature of Lhe 
ground best suited for the growth of the 
pearl oyster, but also of the dangers by 
-which this animal is beset 

Flourishing beds may be depleted by 
the ravages of boring sponges, boring 
molluscs, starfishes, internal parasites, 
and fishes, though the destruction wrought 
by these is generally slight compared with 
the wholesale destruction caused by shift¬ 
ing sands due to currents, or churned up 
by the south-west monsoon By way of 
illustrating the vast scale of catastrophes ‘' 

of this kind, an instance—one of several— 
may be selected here One bed examined 


March, iwa, lodged a crop of oysten estimated dt; sl 
millions;by March, 1903. they had nearly gone! ^ 

Over-fishing is another source of danger, thou^^jn 
future, if Prof. Herdman's plan of transplanting la, 
judiciously carried out, this need not be feared, te 
many places, it has been discovered, fishing may be 
carried on by dredging instead of by diving, though 
there arc many places where the nature of the bottom 
will still compel the services of the native diver. 

On the question of the formation of pearls this book 
contains much of great interest, and yet fuller details 
are promised in the next volume Only in extremely 
rare cases did these investigators find that the nucleus 
of a pearl is formed by a grain of sand. Boring 
sponges and burrowing worms cause the formation m 
pearls or pearly excrescences on the inner surface of 
the shell by the irritation which they set up. Pearla 
of a peculiar kind are found in the muscular tissues, 
usually the levators of the foot. These also have no 
organic nuclei, but seem to start as minute calcareous 
ronrretion'4, and may be extraordinarily abundant 
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in March, extending over an area of sixteen square 
miles, was covered with enormous quantities of young 
oystrTS " so closely packed that the bank must have 
held not less thtin about a hundred thousand million." 
Early in November of the same year this spot was 
revisited, when this vast host was found to have 
vanished, having been buried In the sand or swept 
down the deep declivity outside the bed. 

The loss which results from overcrowding is, on 
some beds, almost as wholesale. If, however, ^of. 
Herdman's sugmstions are carried out, diis enormous 
waste will in future be prevented by the simple ex¬ 
pedient of transplanting to sheltered spots affording 
suitable condlttons for growth and Infemon. Nature 
has often to be assSsM in the preparation of these 
spots by the process known as "culching," that is, 
scattering the floor of the bad with rock, loose coral, 
and so on, to afford the necessary anchorage for (tie 
faysSus of the young oyster. 

What havoc may be caused by starfishes can be 
^fathered from the fact that a bank examined In 
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Thus, at the insertion of one of the levator muscles 
33 small pearls were detected with the naked eye* 
whilst under the microscope 170 more tiny spherule! 
were found. But the best " orient" or " " pearii 

are those which occur in the mantle " or in the thfcll 
u hite lateral part over the stomach and liver, or even, 
secondarily, free in a cavity of the body." Gauged 
the seci^tion of concentric layers of nacre around the 
dead body of a parasite—generally that of a plMy- 
helminthcan larva—^these pearls attain their greatM" 
size in oysters of from three and a half to five yeaA 
of age. 

This parasite has an interesting hlstoiy. Camt 
menclng life ae a free-swimming eninryo, jn tAydim«!' 
able drcnmstances, finds an entrance betweafi tHe'obbh,' 
valves of the oyster shell, or {s drawn In by billBredfr 
currents. The entry once gained, the next iSm W 
bore into the tissues nf lhe host, and here it vMer^!^ 
the eariy stages ef^ltS' growth* If the faM |]cn 
pltious the eaten, and the develqfdf^' 

escapes Unirijurw lrcnn the body of its first iQlo 
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ii Ilf seoMMl host—a file-flah (Balistes). If the life^ 
Is to be completed, the file-fish must in turn 
he swallowed by one of the large elasmobranchs, 
uAlliln the body of which the final adult stage is 
ffeachedj and from thence escape the free-swimming 
^•i^ftbryos to renew the c^cle In these cases, however, 
udiere all rune smoothly—^for the parasite^no pearjs 
are formed. On the other hand, when the oyster 
escapee the file-fish, the larval parasite, unable to com- 

C ete its development, dies, and becomes encapsuled 
f the pearly nacre deposited by the living tissues of 
tie oyster upon the source of irritation. 

Thraughout his report Prof Herdman bestows un- 
etlnt^ praise on tne work of his assistant, Mr. 
Homoll, and there can be no doubt but that it is most 
thoroughly deserved, for much work of the highest 
importance was entrusted to him, and he in every 
case proved worthy of the trust. We are therefore 
^lad that Prof Herdman *s wish has been fulfilled— 



will be read with great interest. No less than aeVan 
of the eleven species known occur around Ctylcfi, 
'*The tables at the end of the report show how 
trcmely variable the species of the group are, and the 
more extended our knowledge of tnis group becomes 
the less do the ^ecies appear to be separated." l^e 
report on the Copepoda, by Messrs. Thomson and 
Scott, is by far the largest of these supplementary re¬ 
ports, and embraces descriptions of no less than 283 
species, of which 76 are new to science. 

Further description of this most valuable book we 
cannot give. It must be read to be appreciated. The 
vast wealth of information contained m Prof Herd- 
man’s report on the pearl oyster alone demanded far 
more space than we have been enabled to afford It. 
Enough, however, has probably been said to show that 
the commission was not only completely justified, but 
has resulted in a rich harvest of facts whldi appeal 
not merely to those interested In the pearl fisheries or 
to students of molluscs, but to the biologist the 
world over, 

Ihc volume is well bound, well printed, and 
profusely illustrated. W. P. P. 


Fig. a —VbIugIidii uoipla of purl oyiiani from ihe Cheval Pau, bting bnuglit 
on board rtae Oom iho Impaction boaia. From a 

photograph by J Hotncll 


thftt Mr. Hornoll should be asked to continue his ob¬ 
servations as marine biologist at the Galle Laboratc^ 
—for he will now be able to render " simal service 
to the pearl, mnge, trepang and omer marine 
fisheries of the Colony." 

fir oon(;Judjng this notice we must not omit to 
ffloitiOn that a series of separate reports lius been 
lir^mred by vatioos specialists on material collected 
dimw this investigation. Seven of these reports are 
Inriudra in the present volume, and others are to 
ftdloSTL The first of these deals with the geology of 
sea-bottom, and describes the formation of the 
fie^lar bottom essential do the presence end welU 
Mnk of the peaii oyster. MVs. Gepp, in ^n account 
^ the collected, describes the nlfhertil unbaomi 
' fiWfsBwnon of a species of Halimeda. 

temelning reports ore soologicel, and ^escribe 
Chltms, Holoihuriens, Cephalochorda, 
TatersaiPs report m Amgptoaus 
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THE CAMPAIGN AGAINST MALARIA.' 

unhealthiness of many tropical countries 
^ IS largely due to the prevalence of malarial 
diseases The discovery that a particular kind 
of mosquito is the definitive host of the malaria 
parasite paved the way for a method of preven¬ 
tion based upon the destruction of the malaria¬ 
bearing mosquitoes, which, so far as present 
knowledge goes, all belong to the genus 
Anopheles At first the measures of prevention 
were individual rather than general, and in¬ 
cluded the destruction of mosquitoes in and 
about the house, and their exclusion by nets and 
wire gauze But through the labours of Major 
Roiiard Ross on the west coast of Africa, and of 
the Americans in Cuba and elsewhere, it has 
been shown that much may be done to free a 
whole town from mosquitoes, thereby diminish¬ 
ing the incidence of malana 
The report under review details the measures 
initiated in India by the members of the Royal 
Society's Malaria Commission to test the efficacy 
of mosquito destruction in the prevention of 
malaria The station selected was Mian-Mlr,' a 
cantonment near Lahore, the garrison of which 
consists of about 3900 officers and men, British 
and native, and of 6 to ndtive followers. Situated 
in a plain with an avepge rainfall of about ao 
inches, little of the surmce water can drain 
awayb especially as the subsoil is exceedingly 
impervious, ao that after one or two hours' rain 
the locality becomes flooded. In addition there are 
numerous brick-Work surface drains, whlrii become 
filled and form excellent breedlngjplaces for the Ano- 
pheics until dried up by the sun. Owing to these con¬ 
ditions, Mian-Mlr is one of the most unhralthy canton¬ 
ments in India, the mean annual admission rote for 
ague among European troops averaging 663 per 1000. 
Six species of Anppheles were found to be present, of 
which A. Rosm was the most abundant, the niunbers 
reaching a maximum In September and Octolpr 
The methods of prevention adopted were fi) the 
cleaning of irrigation water courses, smobthlog their 
sides, and where posrible Unkig with brick and cement; 
(2) dicing out and cleaning bimeh water ooursea every 
ten days: (3) treatment bf water courses with kerosene 
(dl; (4) drauiJng small coHectkms of Stagnant water,- 

1 Fini lUpoct oTiha Aiin*M]Brlal OfpaMllDiiA Al Utu-Mir, 19DI- 
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(5) constant attention to collectUms of water in fi^ardens 
of houses and bungalows In addition the segregation 
of Europeans was carried out to a limited degree, re¬ 
moving them from the vicinity of infected natives, 
treatment of all infected persons with quinine and the 
grophylactic use of cjuinine, the troops being paraded 
twice a week for this purpose. The results obtained 
were a distinct but not great diminution in the number 
of AnOpheles present in the houses, and a diminu¬ 
tion in the admission rate for ague to 269 per 1000, 
the lowest rate on record (ims happened to be, how¬ 
ever, an exceptionally healthy year) Captain James 
concludes that mosquito destruction, even though not 
obviously reducing the number of Anopheles, brings 
about a decrease in the amount of malaria, but is 
difficult to carry out and is expensive; apparently the 
campaign against the mosquitoes at Mian-Mir was 
not nearly so successful as that m Lagos. He 
attributes great value to the other measures, vis, the 
continued and systematic treatment with quinine of 
the native children, who are undoubtedly the chief 
source of infection, and the prophylactic use of quinine. 

R. T Hewlett. 


M, HENRY PERROTIN. 

'’PHE cause of astronomical science in France has 
^ been deprived of another of its ablest advocates 
by the lamented death of M. Perrotin, the director of 
the observatory at Nice For more than twenty years 
M Perrotin has watched over the growth and directed 
the energies of that institution It was his good 
fortune, through the munificence of M Bischoflsheim, 
to be able to erect and arrange a well equipped observ¬ 
atory to his own design, unhampered by legacies from 
former benefactors or directors How the work grew 
under his hand astronomers have long since recog¬ 
nised and appreciated. As each instrument was com¬ 
pleted it was immediately devoted to some special pur¬ 
pose The meridian instrument was employed to 
determine the difference of longitude between Pans and 
the observatory, and to complete the chain Paris-Nice- 
Milan long before the observatory was in working 
order as a whole. The fifteen-inch equatorial was at 
work on double stars, planetary markings, comets, 
&c., before the large instrument of thirty inches aper¬ 
ture, under the mammoth ** floating dome," coula be 
devoted to the more rigorous scrutiny of faint and 
difficult objects. 

It is scarcely necessary here to direct attention to 
the industry that marked the career of the first director 
of the Nice Observatory, or to the value of the re¬ 
searches produced by the staff under hia guidance and 
encouragement. The work of M. Thollon on the solar 
spectrum may serve as a specimen in the department 
of spectroscopy. The discovery of many minor planets 
shows the care with which the photographic plates 
were taken and scrutinised. More particularly as the 
work of Perrotin, personally, should be mention^ 
hiB discussion of the inequalities in the orbit of Vesta, 
a research to which he devoted much time, interrupted 
as it must frequently have been by the care of the 
establishment tinder his charge. As an observer he 
was indefatigable, and devotee much time to the study 
of thej'faint ntatkings on Venus, Mars, and on 
Uranus. AVaie that he was working at the extreme 
limit of vlslbil^y, and knowing the tendency for self- 
det^tion to creep In and impair the value of such 
delipate observations, he sought opportunities of 
pnaking similar measures and records with different 
instruments, and under varied conditions, In order to 
rdmpve, so far as possible, the evils of bfas aild 
pmMty from the remits of hli researches. Excessive 
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and painstaking care marked his efforts to eqeutv 
rigorous accuracy. 

Apart from his astronomical work, properly sO 
callra, in the department of physics, he added anotUr 
determination to those that have been made on dw 
velocity of light, which we recall here mainly to 
the varied character of his researches and the endrgr 
which he displayed in whatever he undertook. HU life 
was a busy one, and he did not spare himself. 
great monument that he has left behind is the magniflF^ 
cent observatory at Mont Gros, and his greatest service 
to science Is perhaps the activity which he inspired in 
those by whom he was surrounded. At the oohip 

E aratively earl^^ age of fifty-eight he has succumbed, but 
e leaves behind him a memory that will be long 
treasured by all those whose fortune it has been to 
assist him in earning the reputation that the young 
observatory at Nice has already won. 


NOTES. 

The Croonian lecture of the Royal Society will be delivered 
on March 24, the subject being " The Chemical Regulation 
of the Secretory Process," by Prof E. H. Starling, F.R S., 
and Dr, W. M. Bayllss, F.R S. The Bakeiidri lecture will 
be delivered during May by Prof E. Rutherford, F.R.S., 
of Montreal, on " The Succession of Changes In Radio-, 
active Substances " 

The annual inspection of the National Physical Labor- 
atorjL by the General Board will be held to-morrow, 
MarJk iS. 

Prop Ostwalo will deliver the Faraday lecture of the 
Chemical Society on April 19 in the theatre of the Royal 
Institution 

Prop Aoassiz has been elected a foreign associate of the 
Paris Academy of Sciences in succession to Sir Georgei 
Stokes, and Prof. E. Warming, Copenhagen, has been 
elected a correspondant of the academy 

Sir Arthur Rucker will deliver the academic address as 
the close of the present session at the University College of 
North Wales, Bangor. 

Dr Robert Luther has been appointed professor of 

physical chemistry at the University of Lelpilg 

■ 

The deaths are announced of Dr. Wilhelm Schnell, pro¬ 
fessor of mechanics and synthetic geometry at tha Technical 
School of Carlaruhe, and of Dr, von Palllch, assistant in 
physics and director of the meteorological station at the 
University of Graz. 

The Belgian Royal Academy has awarded its gold medal 
of 1000 francs to M. Marc de Selys-Longchamps for his 
memoir on the development of a Phoronis. The ThdophUe 
Gluge prize for physiology has been awarded to Dr P. Nolf^ 
of the University of Llige. 

The following have been elected ossodates of the Belgldo 
Royal Academy (Classe des Sciences):—^Profa. George 
Howard Darwin (England), Corrodo Segre (Turin), Wilhalm 
Roue (Halle-sur-Saale), and M. Michel Ldvy, of the PrenSb 
Geological Survey. 

The foundation of Schnyder von Waitensee jofferSr 
Sciemee, Its prfEB of about 1401. for an dseay on tb# dknbfi 
of Switzerland duHng the Uat tblrty^sven yeare^ 
which may be in EnglSah, should ba sent befon SeptoaAet' 
30, 1906, to the library et Zurich. 

A Rbvtbb meflERge frond' Rome report! that et 54a' ajtL 
on Mqzcfa id ,a vfelwu aartbqualbe ih^ch, 
four f"- 
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day tM earthquake ihocka were felt in the neighbourhood 
df In the southern Tyrol, In consequence of which 

a lat^ landslip occurred. 

Tin council of the Society of Arts will proceed to consider 
the a^ard*'of the Albert medal for 1904 early in May next, 
and members of the society are invited to forward to the 
secretary, on or before April a, the names of such men of 
high distinction as they may think worthy of this honour 
The medal was struck to reward distinguished merit In 
promoting arts, manufactures, and commerce " 

A Rbutbr message from St Petersburg states that a 
aclentlAc expedition, organised by the Russian Ministry of 
Pinance, will leave there for Abyssinia within the next few 
days. The expedition will be under the leadership of M 
RournakolT, mining engineer, and its object will be to ex¬ 
plore the auriferous districts near the source of the White 
Nile. 

Thb following are among the lecture arrangements at the 
Royal Institution, after Easter —Prof L C Miall, three 
lectures on the transformations of animals, Mr. L Fletcher, 
three lectures <m meteorites, Mr H. F. Newall, two lectures 
on the solar lorona, Prof. Dewar, three lectures on dis¬ 
sociation , Mr. H G. Wells, two lectures on literature and 
the State; and Sir W Martin Conway, two lectures on 
Spitzbergrn in the seventeenth century 1 he Friday even¬ 
ing meetings will be resumed on April 15, when Monsignor 
the Count vay de Vaya and Luskod will deliver a discourse 
on Korea and the Koreans Succeeding discourses will 
probably be given by Dr, P. Chalmers Mitchell, Prof E 
Rutherford, 11 .S H. the Prince of Monaco, Prof S 
Arrhenius, and other gentlemen 

Wb hear from Stockholm of the death of the well-known 
soologist, Prof Fredrik Adam Smitt, which took place on 
February 19 Born on May 9, 1839, at Halmstad, he took 
hla doctor's degree at Upsala in 1863, and became docent 
In Boology at that university. While in this positio n he 
joined Torall and Nordenskjold in their expedition to Spitf< 
bergen in 1861, went with Nordenskjold's expedition to 
Beeren Island and Spitsbergen in 1868, and accompanied 
the frigate Jaseflne on her voyage to the Azores, England 
and North America in 1869 On the death of Prof 
Sundevall in 1871, Smitt, though only thirty-two years 
old, was appointed to succeed him as professor and inten- 
dant at the natural history museum of the State. Smitt 
wrote aeveral papers on marine Invertebrate, notably 
Bryoaoa, but it la for his work on Ash that he is best 
koowtar eq»eclally for hla critical list of the Salmonida In 
the State museum. Of late years he paid much attention 
to the gobies Hla icientiAc knowledge was freely bestowed 
In attbmpts to help the Swedish Asheries. 

At the annual meeting of the Association of Chambers of 
Commerce laat week, It was resolved that the Government 
ahontd be ufged to grant early facilities for the passage of 
l|ib '"BQt for cttmpulaory ad<^lon of metric weights and 
a^iSiurdi th^ghout the United Kingdom. A reaolution 
^llk'^ajp^rovnd siqilM^Ing the motion recently adopted by the 
Imal Social with regard to the position of science In 
himw, iducatloai' and directing attention, In view of the 
iS&pelltlbfl widi other counties, to the vital Impertanoe 
of A hAowleilge of science betng iwcogniied as an essentfal 
ok ilttiieral education. Alter a dUcuBslo%-iki Patent, 
agreed that “ this oBsodatlon, wKlldt wdlcon- 
J^Hie ittBlalment of reform secured by the Pa«|pt Law 
of ^Inlen thq( further amendp 
iqeiic^i;;Ae^ fn tefel^ of 


owned patents for inventions and designs workable In thla 
country, which are not so worked within a reasonable limit 
of time." 

In the House of Lords on Tuesday Lord Barnard directed 
attention to the report of the Departmental Committee on 
British Forestry, and asked the Piesident of the Board of 
Agriculture and Fisheries whether the Government proposed 
to take any, and. If so, what, steps to give effect to the 
recommendations of that committee on the subject of educa¬ 
tion, instruction, and training in forestry In reply, the 
Earl of Onslow said that the Board of Agriculture proposed 
to act on the recommendations of the departmental com¬ 
mittee On Mr. Stafford Howard's initiative the Arst steps 
In that direction had already been taken. Without any 
assistance from the Treasury a school of forestry had already 
been established by the Commissioners of Woods and Foresta 
in the Forest of Dean. Again, through the agency and 
assistance of the Office of Woods and Forests, the Srottlsh 
Office had entered Into communication with certain Scottish 
landowners to secure suitable areas for planting The 
Treasury had been approached by the Board of Agriculture, 
and had promised assistance in the foundation of at least 
two forestry schools in England. Where these schools 
would be established he lould not yet say ; but applications 
had been received from many colleges, and from the Uni¬ 
versity of Cambridge He had been considering whether the 
University of Cambridge should not have the Arst claim to 
the attachment of a school of forestry; but no decision could 
be arrived at until the Secretary of State for India had 
decided what was to be the future of Coopers Hill College. 
His desire was to establish the two schools in different 
localities—one for the training of young men who were 
likely to become landowners or land agents, and the other 
for woodmen The former he should prefer to see attached 
to one of the great universities 

The Survey Department of the Ministry of Public Works 
at Cairo has published its meteorological report fur the year 
1901 It includes hourly ineteorolagical observations at 
Abbassia Observatory, with sclsmological and magnetic 
observations, monthly and yearly means at a number of 
second order and climatological stations, and ten years’ 
means, 1891-1900, for Wadi-Halfa Moat of the stations 
send telegraphic reports, from which a dally weather report 
IS prepared and circulated, including data from several 
Mediterranean stations. 

Thb Danish Meteorological Institute has issued, as In 
previous yearji, an abstract from Its nautical-meteorological 
year-book showing the state of the ice in the Arctic seas 
during 1903 The conditions are shown on Ave charts, for 
Che months April CD August, and the particulars are dis¬ 
cussed In Danish and English text. The conclusions drawn 
are (1) that about the normal amount of sea-ice from the 
Polar Sea entered the temperate seas; (a) that the 
Labrador current brought an unusual number of ic^ 
bergs with it In 1903; (3} that there is no Indication that 
the appearance of Icetergs east of Newfoundland will be 
more frequent than usual In the year 1904. ^ 

4 

Thb activity of the Faraday Society has giBiq a freSh 
Impetus to our contemporary the Kleetro-chcmfsl mad 
UataUufgUi, which is now the official organ of tlie attlety. 
Tlie current nomber contains a report of the procaadbfi^l 
life tha February meeting, at which M. Hollard'a inteirert^ 
1 ^ paper On the electrolytic separation of metahi was dti- 
euBlhd; and a^paper by Dr. Perkin on the Afesctrolyfelk. 
qpalyfli of gold* There are olio a large qumbeir of notes on 
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electrochemical matters, including a particularly full account 
of recent advance! In battery work. 

Tub I/. 5 . Monthly Weathor Rtview announces that the 
Government of the Argentine Republic has determined to 
give a permanent chamcter to the first-class meteorological 
and magnetic observatory on the island of Aflo Nuevo, 
situated in the vicinity of Staten Island, in latitude 54° 3g' 
south (Fig 1) The observatory was established in order 
that the Republic might cooperate with the International 
Antarctic Expedition. It is equipped with a complete 
instrumental outfit, Such as Is appropriate to a station of 
the first order, and the results obtained during the Inter¬ 
national Antarctic Expedition, as also of the observations 
for the year 1903, will shortly be published. This observ¬ 
atory, as well as the one soon to be established at Bahia 
Blanca, will form a part of the proposed network of observ- 


Fig 


1 — MclmroloKicBl ind Magnetic Obwrvatory of Ihe Argeniina 
Republic on the l^and of ABo Nuevo 


atones on the Atlantic coast of the Argentine Republic 
All correspondence should be addressed Observatory of Afio 
Nuevo, Ministry of the Marine, Buenos Ayres 

Wr have rcieived a ropy of the fifth edition of Jcllnek's 
Psychrometer-Tafeln " (Leipzig) The original name Is 
presumably retained In deference to the former eminent chief 
of the Austrian Meteorological Service, who first compiled 
them. They were mostly recomputed by Dr J. Hann, who 
also mode several important additions to them The new 
edition has been revised by Dr J. M Pernter, the piesent 
chief of the Austrian Service, who has added some elaborate 
tables for obtaining by inspection the vapour tension from 
the relative humidity values given by de Saussure’s hair- 
hygrometer He has also added to the foot of the psychro- 
mctric tables the corrections to the ordinary values due to 
conditions of ^Im and strong wind. We also find short 
tables for deducing the vapour tension at various altitudes 
iJp to 3000 ^tres. Ihe tables are naturally much more 
comprehensive,thiyi those usually adopted In this country; 


they give^the] 
qf^he 




for every tenth of a degree from -30^ 
ade thermometer. A list of the works 
and yni bulb hygrometer and to the 
a useful addition to this valuable 

, 4 |fiilvarsllf of Colorado Sfndfsi, Dr. Arnold Eidch 
A Short note on the discriminant of ordinary 
*e4uations, ood dlscuosea d'Acboug's proof that 
fmlnaot in general represents the 6nsp4beuS of the 
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curves. In a second note the some writer dlacuascs Newms'i 
five types of plane cublcs, and shows how to tranoform 
them by Steiner's method. 

Wb have had an opportunity of eiamlnlng and testing 
an induction coil fitted with the Charpentier-Galffe pategt 
platinum interrupter, sent to us by the Medical Supply 
Association, aaS Gray’s Inn Road, and we find its perform¬ 
ance fully equal to what is claimed for it. With two four- 
volt cells the full 10-inch spark was obtained with ease, and 
there was every indication that the interrupter was capable 
of working regularly for comparatively long periods without 
attention. In place of the iron hammer and spring of the 
old form, there is a light rigid strip of metal, faced with 
iron, resting by gravity on its lower edge in a shallow 
groove, and pulled downwards bv an adjustable spiral 
spring. One of the platinums is carried by a flexible strip 
and remains in contact with a fixed platinum until separated 
by a blow from the hammer, the rapid motion of which 
produces a very sudden break The intensitv and frequency 
of the discharge can bo readily varied by the adjustments 
of the platinums and hammer The arrangement seems to 
make the most of a given battery power, and will therefore 
be specially appreciated by those to whom portability is an 
important consideration Coils fitted with the new in¬ 
terrupter are supplied by the Medical Supply Association 

Wb have received a paper on pulse and rhythm, con¬ 
tributed to the Popular Science Monthly by Mary Hallock- 
Grcenewalt. In it the author endeavours to trace a con¬ 
nection between rhythm in music and the beats of the human 
pulse In illustration a table is given of the metronome 
markings of the dilTcrent movements of twelve of 
Beethoven’s sonatas Nineteen movements are set to 
rhythms of 7a or 76 beats per minute, rates exactly equal 
to those of a normal healthy pulse, and all the other mark¬ 
ings range from just a little under 60 to gs, these limits 
representing the maximum range of puUe-action 

The Johns Hopkins Hospital BuJlcitn for January (vol 
x\. No 154) contains Prof Osier's address on the occasion 
of the opening of the new buildings of the medical faculty 
of the University of Toronto It is entitled " The Master 
Word in Medicine," this being work. Miss Rowley, M.D., 
writes on some unusual forms of the malaria parasite. 

Tub United States Public Health and Marine Service has 
published a brief report by Dr Howard on the geographical 
distribution of the yellow fever mosquito After recording 
the localities In which the Stegomyia fasciata has been met 
with, he concludes that this species may be expected to 
occur in all regions the climate of which is not too dry 
between the parallels of latitude 38" north and 38" south, 
and In which the sum of the dally mean temperatures above 
6° C. or 43” F. amounts to 10,000” C or 18,000” F. for the 
year 

Thb conquest of the Philippines by the United States 
has been followed by the establishment of a GovemmeqC 
laboratory at Manila, which Is already doing excellent 
work, llie latest report is one on the subject of rlndqr* 
pest in cattle, by Dr. James Jobling. No treatihent eeemi 
ro be of any benefit when once an animal has oonteaclied 
the disease, but several methods of preventive liMcvhtt(on 
may be successfully employed and Are detellod^ Otg* ^ 
injection of the bile of an animal dead of the dlieaae^ of 
of the Wood of a " Salted *' ofifinalj f>s' one that has 1# 
QOverad. ' j 

Thb 0/ (vol. »o. i) cootafins Mfmyi 

Idtetji^ papara. E>r. BuAdfll aiM Mr, Mactood 
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thif ^homical Gonstltution of the tuberde bacillus. They find 
contains a large percentage of fatty substances, and 
that* the " add-fast'' substance is an alcohol Dr Edington 
wHtef on a malarial form of South African horse sickness^ 
Dn Dashford on immunity. Drs. Boycott and Haldane 
^ve'^a second instalment of their article on ankylostomiasis, 
4hd Dr. Durham discusses berl-berl In Malayia and in 
<%ristEnas Island, which he visited as commissioner of the 
Lqndon School of Tropical Medicine 

1 m 190a Major Ross, at the invitation of the Suez Canal 
Company, proceeded to Ismailia in order to advise upon a 
method to rid the town of mosquitoes, and as the result of 
Iris advice a series of measures was instituted to accomplish 
this. These consisted in filling in marsh land, a weekly 
flushing and cleansing of drainage channels, and, about the 
fiouses, petroleum treatment of drains and waste water 
that does not soak away. Prof. Boyce has recently made 
A tour of Inspection, and reports that as a result of this 
-anti-mosqulto campaign, the mosquitoes in Ismailia are no 
more abundant than in Pans Malaria also has much 
diminished, from 1555 cases in 1903 to only 309 cases in 
1903 The expenditure to accomplish such results has not 
lieen great, 4400I in the initial cleansing operations, and 
An annual outlay of 730I (Liverpool School of Tropical 
Medicine, Mem xii). 

In a paper read before the Royal Institute of British 
Architects, Prof. Clowes discusses the application of the 
biological method of sewage treatment to the sewage of 
Christ's Hospital at Horsham. The plant consists of closed 
aeptic tanks into which the sewage flows by gravitation, 
from whence the effluent is distributed over the surface of 
<oke beds, the liquid remaining in the bed for two hours 
«fld then passing away as the purified effluent through 
4 ^adnag 6 channels in the bottom of the beds. No hitch 
s^hatever has occurred in the working of the plant, and on 
-aqe occasion only has smell been detected, the cause being 
'Otagnation during a lengthy vacation. Attention is specially 
directed to this occurrence and to its cause, as It probably 
'explains why similar installations for the treatment of 
wawoge from Isolated buildings have become offensive The 
-soHd matter is absolutely disposed of in the septic tank, the 
number of bacteria in the effluent is 33 per cent, less than 
da the crude sewage, and the effluent will support fish life 

An Interesting and useful account of the present position 
And prbspects of the Panama Canal Is to be found In 
-an illustrated article In the February number of the National 
^Gw^papkic Magasiiss, by the Hon Wui. H. Burr, of the 
iichftilan danal Commission, entitled " The Republic of 
Panama " 


The Decembo* (1903) number of La Gifograbble contains 
dwo papers of geologic^ interest M. ^mJle Chaix-Du Bois 
writes on Le pont des Orelles (Bellegarde, Ain),*’ giving 
A careful study, with a number of excellent Illustrations, of 
A -remarkable sxaitiple of the effects of erosive action of 
^cunning wafer, MM.-Jean Bninhes and Louis Gobet give 
401% aecount of dm ** glacier excursion " of the ninth Inter- 
iMflenol Geological Congress, srfalch includes a valuable 
w^theHo summary of the observations and theories of Prof. 

R. Rsinitabd (ontrlbutw «i intmatlnf fnper la tha 
Gwgf^phUche BlAiter on the geQkTaphlea^ con- 
!^"0|h^g die poultjons and development ^ the large 
; awports-^ cThe pcirt of Bremen le specfatly dealt 
^^^d^idisekm Incluto'Hamburg, Kiel, Uheckj 



i 

Stettin, Danzig, and Kfinlgsberg The study of the effect* 
of the introduction of modern methods of transport by land 
and sea, and of the increased power of modern engineering 
to overcome local disadvantages, is of considerable geo¬ 
graphical value 

An excellent summary of what is known about the occurs 
rence of gold in Great Britain and Ireland has been written 
by Mr, J Malcolm MaeJaren (Trans Inst Mining 
Engineers, vol. xxv.). The earliest records of the discovery 
of gold are mentioned, and particulars are given of its 
occurrdhee in Cornwall, Devon, Cumberland and elsewhere 
m England; in Carmarthenshire and in the important dl*< 
tnet of Merionethshire in Wales, in the Leadhills district 
and at Klldonan m Scotland; and in several localities In 
Ireland The paper is illustrated with sketch maps and 
numerous pictorial photographic views, and is accom¬ 
panied by a bibliography of the subject 


Dr G. J Hindb contributes to the Journal of the Royal 
MitroscopjcaJ Society (February) an important ortirie on the 
structure and affinities of the genus Porosphora The genus 
was established for certain small rounded fossils commonly 
met with in the Chalk, and referred by old authors to 
Foraininifera, sponges, and Polyzoa Dr Hinde shows that 
the organism is clearly a caltisponge. Several species are 
figured and described, and their zonal range and distribution 
in the English Chalk are recorded. 

A STRATiGHAPiiicAL interest Altai hes 10 a short paper by 
Messrs Steinmann, TIoek, and von Bistram, who have been 
travelling together in south-eastern Bolivia (Crntralblatt 
fUr Mineralogie, Ac ). A scries of red sandstones, gypai- 
ferous clays, limestones, and dolomites, easily taken for 
Permian or Tnassic beds, is shown to contain a marine 
band near Miraflores, possibly of Jurassic, but more prob¬ 
ably of Cretaceous age. This supports the view that the 
corresponding petroleum beds in Argentina are Cretareous, 
Extended traces of glacial phenomena, including enormous 
moraines of southern Alpine type, are noted in the moun¬ 
tains east of Potosj, down to heights of 4000 metres 

A PAPER by Dr. G Steinmann on Tetrapioporrlla Remeh 
(Bcitrdge sur Palaoniolagie und Geologie Osterreichm 
Ungarns und des Orients, fid xv , 1903, p 45) will be of 
interest to botanists as well as to paleontologists. This 
new genus, from the Tithonian, is ascribed to the Dasy- 
cladacesp, with DactylOpora, Diplopora, Ac-, and resembles 
a highly calcareous Bornetella. Incidentally, the much 
discussed genera Cyrioennus and Keceptaculites are con¬ 
sidered, and the author doubts if they can be referred to' 
the calcareous alga: 


The secretary has sent us a copy of the report of the Antl- 
Bearing-Reln Aisoelution for Hie second half of 1903,. from 
which It appears that no efforts are spared by that body 
to continue the crusade against Inflialng umieceasary dis¬ 
comfort and pain om draught horses of all classes 



The report for the year 1903 shows thaC^Vhe Yorkshire 
Naturalists' Union Is still in debt (somff 
lool.) to its treasurer, a part of the deficit^ 
useful publication, the NaturoErC, upon sllHch 
as of asf. A county of the size and ^J^lh e^ 
ought surely to be able to keep the balanf^^ihe 
on the right sfde. ^ ^ ^ ^ 

,Tii* March number of the Fisld firofnraksfjf^, 
cohtolhB a loq^ article, by Mr. R. H. Wallace, 

weli-worii fobject of thp place of " nature-study* _ 

tlw. Certain of the suggested sebemea of we^ 
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tlon with iprlng flowera uvour, to our thinking, somewhat 
too much of the methode of the faddiit and of the crank 
The editor, Dr. G. Leighton^ continues his " Reptile 
Studies," dealing In this Instance with the distribution of 
the British species. PerHaps, however, the most generally 
Interesting article in the Issue is one by Mr. W H. Legge 
on Rlngmer, a favourite Sussex resort of Gilbert White 

Wb have received four parts of the Ptoceedings of the 
U 5 National Museum (Nos. 1361, 1362, 1363, and 1367), 
all devoted to invertebrates In the first, Mr C. F Baker 
points out the remarkable fact that while In the \lnited 
States fleas nearly allied to the hun^n Pulex iruians infest 
such .animals as the dog, cat an^ rabbit, in Mexico and 
South America species even more nearly related to the former 
are found on rats, mice, and other small rodents Hence 
there is a great probability, in the latter instance, of the 
communication of senuus diseases to human beings by these 
Insects In No 1367 Mr J E Benedict points out the 
probability that the enormously elongated antennulse of 
crustaceans of the genera Albunea and Lepldopa, which are 
furnished with halr-like fringes, are for the purpose of 
preventing the sand in the water from reaching the mouth 

The report of the Liverpool Marine Biology Committee 
for 1903 contains an account of the first year's working 

of the new hlnlncrlf'al B* C.— 

Man. From a financial point of view it is satisfactory to 
learn that the aquarium is very popular with tourists, ana 
that a substantial sum was received from their gate-inone}. 
During the year very successful progress has been made 
with the experiment of hatching and rearing lobsters, and 
some remarkable hauls of plankton and the diRiovery of 
several rare and interesting animals have been made 
Special interest attaches to the hatching of a number of 
cuttlefish eggs, the commencement of the process taking 
plaie after a sojourn of eighty days in the tank The com¬ 
mittee has to deplore the loss of its energetic and talented 
secretary, Mr I. C Thompson, of whom a memoir appears 
In the report, at the comparatively early age of sixty. \ 
considerable portion of the report is devoted to a pronoume- 
ment of the general aims of biological study and the urgent 
need of further efforts in this direction In Britain The 
writer is of opinion that as the older naturalists pass away 
their place is not taken by younger men, and he deplores that 
such a state of affairs should exist, even locally 

Accoruinq to Mr. Southwell's report on sealing and 
whaling for the past year (the twenty-third of the series), 
published in the February number of the Zoologist, tho 
trade in seal skins and seal oil has become specially lucrative 
on acixiunt of the marked rise in prices, and the demand in 
America. In seal-oil the price has advanced from i8i per 
tun (some years ago) to 28/. while skins which were then 
worth half a crown now realise 35 6 d. each. Sealing will, 
therefore, undoubtedly be on the Intrease, but, as Mr South- 
well remarks, this means a black lookout for the Reals 
themselves, and it may be hoped that measures will be 
taken In tirho to prevent anything approaching extermin¬ 
ation. The year's catch of right whales was small, but 
Hveral were seen which, owing to the bad weather and 
heavy ice, could not be pursued Owing to scarcity of 
whalee and -other causes, the Norwegian fin-whaie catch 
has been cofaparatively only small, the two Ronw Voe 
companies having cRptureit only tad head. If it be true 
tbat^ln 1903 the Norwegian ffeets accounted for no less 
tbaii f50o, Che scarcity of thtsa whales Is no matter for 
vonder, a^ ere long they must be well-nigh agiterminated. 
|frs,Awthir«ll alludes to the appearance last aummer of a 
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large school of sperm-whales In the seas between IdeMd 
and Norway, of which an account has already eppearpd lit 
the Field 

I V 

Wb have received a copy of the first part of " Documedka 
Sclentlfiques de la Mission Saharlenne: Minion Fourenu- 
Lamy d’Algcr au Congo par Le Tchad,” by M F. Foureau, 
the leader of the expedition. The work is being pubHahed 
by Messrs Masson and Co , of Pans, for the Frwch Ga> 
graphical Society, and is to consist of several partlgToniuDg 
together a volume of from 800 to 1000 pqgas The presjm^ 
fasciculus includes an introduction and two sections, d^- 
ing respectively with astronomical and metK^gjalisglcal 
observations In his prefatory remarks M FotflSau details 
the steps which preceded the expedition of 1898, with which 
the present work is concerned, and gives interesting par¬ 
ticulars of nine journeys of exploration in the Sahara he had 
undertaken before chat date. Our notice of the scientific 
work accomplished must be deferred until all the parts of 
M Foureau’s volume have been received 

Plate xi of the January number of Che herewith 

reproduced on a smaller scale, illustrates the " plRy- 
ground " of one of the species of bowor-bird, Seenopasus 
dentirosfris (I'lg i). Ihe original photograph was taken by 
Mr, E, M Cornwall, who states that the urea was situated 
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Fia 1.—“ PIsy-RrouDd ” of lbs Toolh-blllul Bower-bird. (From the Smih} 

among a tangle of " lawyer-palms, in which a gap had to 
I be made for the camera. The play-ground, which was of 
considerable size, hod been cleared of dead leaves, and waa 
kept scrupulously clean, but at the date of the visit ■ 
number of large fresh leaves were strewn over it, apparently 
as ornaments " In the morning," according to Mr- 
Cornwall, " all the birds were noticed low down amongBl 
the scrub, quite close to the play-ground, whilst towards 
sundown they were invariably perched high up amongst the 
topmost branches of the trees, but still in the immedUto 
neighbourhood." 

A SOMBWHAT remarkable process of oxidation is descrif^ 
by Dr. Gelsow in the Biriehu. It was noticed some yenro 
ago by Blank and FInkenbelner that when fomuUolfytlsr 
was oxidised In alkaline eolation by means of hydmgdv 
peroxide on inflammable gas wu Hbmted whkh tppeero^ 
to be hydrogen. Ao Investigation of tho epurei'bf 
oxIderiDn In neutral and edd solutloe |ios ihoem tbiit updeir 
theee coodltloos no formic add is producod^ end that 
preducte pf the oxIdaAlOn ore carbon dioxide opd hydrejpofip^' 
which Ore produced quantitatively according to the 
CH.O.H-fl.O:aCO.+H.04^ll^ 
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90119 Intereit OKaches to the preparation of optically 
Aetm hydrocarbons of the benzene series as described by 
Messrs. Kiages and Sautter in the Benchte A dextro- 
eoi;ptory hexenylbeniene, CiHg.CH . CH CH(CH|) C|H|, 
ftaving [a]D+5o°3, was prepared by condensing amyl iodide 
^h benzaldehyde by Grlgnard^s magnesium method, and 
d^ls wan reduced to a hexylbenzene, 

which gave Mn + iy^s. The latter compound behaves in a 
dormal manner as a homologue of benzene, and it should, 
Cberefore, be possible to prepare from It optically active 
derivatives of all the most important types 

Thb additions to the Zoological Society's Gardens during 
the past week Include a Snow Leopard (Felis uricia) from 
Tibet, presented by Major Cox, n Lesser White-nosed 
Monkey (Cercoptthecus petaurisla) from West Africa, pre¬ 
sented by Mrs. Gower, a Mozambique Monkey (Cerco- 
pithecus pygerythrus) from East Africa, a Yellow Baboon 
{Fapio eynocephala) from Africa, a Green Monkey (Cerco- 
fithecus eallilrichus) from West Africa, a Ring-tall^ Lemur 
(Lemur catfa)^rom Madagascar, a Common Rat Kangaroo 
(PoiOTOUs tndaciylus) from Australia, a Lesser Vasa Parrot 
(Cortuopsts ntgra) from Madagascar, a Blossom-headed 
Parrakeet {Palaeornis cyanocephala)^ two Larger Iree 
Ducks (Dendrocygna major) from India, deposited, two 
Himalayan Pheasants (Lophophorus tmpeyanus) from the 
Himalayas, purchased. 


OUR ASTRONOMICAL COLUMN. 

A Six Yoar Period for the Polar Motion ^Writing to 
tb« AsironorntMche Nachruhlen ^0 3932), Mr. H Kimura, 
of ihe International Latitude Station, Mizsusawa, slates 
Chat he has found that the x and y curves of the polar 
ihbtlon return to the same phase (not amplitude) every six 
yaars, This is shown very clearly on the curves accompany- 
BlfMhe note. 

,^Tha latest maximum deviations of the instantaneous pole 
ooeiCrrbd In 1891 and 1897, whilst the minima deviations 
weiro in 1B94 and 1900. 

^he actual X and y curves obtained from the observations 
oiay be fairly represented by calculated curves derived from 
ttw combinations of two periods of 438 days and 365 days 
remetively. 

During his researches on this subject Mr KLmura has 
dlsooverra that there are important systematic variations of 
purely local character which are as yet unaccounted for 

Double Star Observations —During his absence on 
leave from the Hong Kong Observatory, Prof. Doberck has 
observed a8o double stars, mostly taken from the Struve 
catalogues The name, coordinates, position angle, and 
distance of each pair are given in a list published In Nos. 
3830 and 3831 of Che Astronomtsche NaehrtehUn as a con- 
ilDuatlon of the prevlouB list which appeared In Nos. 3860 
4pd 3861. In cases where there are more than two oom- 
pofients In any one system, the angles and distances 
Mtween each pair are given. The observations were made 
At Copenhagen, 

CORRACnONfl TO THB BERLINER JaHRBUCH PuNDAUBNTAL 
C9TALD0UB.^ln Noa, 3917, 3938 and 3939 of the AsCrpno- 
^itoche NdehfichUn, Dr. A. Auwere publlshee the resutts of 
Idi difciiseion of Iba observadona, mode between 1750 and 
MDO, of the 6 m stars of die Aatronomische Geseilechafc 
MndamenUl Catalogue!, which were published in the 
JxhTbuch In 1883. After a lengthy discussion of 
~ ) TOducclon of the obeervatlons, iDr. Auwere glvee a table 
the total correctloiw to the places fjv 1675, and 
cusses several multipfe ayiCems, for each of which 
die elemente be has computed. In a eecand table 
iprpt the correction! and the hurtdred^ear prow 
i^glveia in his tablet with those given by Boss, tor 
dBhtnM of dedihptioiv eod right enenslon. 
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Cooperation in Solar Observations. —In No. 1 (1904) 
of the Msmorfi della Soeieta degU Spettroecopisti ItaUafU 
Prof. RIcco discusses the modern methods of studying soler 
phenomena, and points out the vital Importance of obtain* 
ing as full a record as possible of all the changes which 
take place in the sun He also describes the results 
obtained by Prof Hale with the spectroheliograph, and 
directs attention to the important connections which have 
recently been shown to exist between solar and meteor^ 
ologiral changes. 


A STUDY OF THE RADIO-ACTIVITY OF 
CERTAIN MINERALS AND MINERAL 
WATERS^ 

Part I. 

A CONSIDERABLE number of minerals are known in 
“ varying degrees to be radio-active. Lists have been 
given by M. and Madame Curie (" Thise prdsentde A la 
r'ocuJtd des Sciences," Paris, p 19) and by Sir W. Crookes 
(Roy. Soc. Proc., vol Ixvi p 411)- Except in the case of 
pitchblende, little has been done to determine the nature 
of the radio-active constituents, or to decide whether any 
hitherto unknown radio-active body is present 

To obtain Lomplete information on these subjects, the 
only method available would be completely to analyse the 
mineral, and exainine every precipitate and hltratr for radio¬ 
activity. This process is, of course, very tedious, and the 
results have to be interpreted with care, since traces or 
radio-active elements may often be earned down in the 
groups to which they do not properly belong, and thus 
cause confusion A much easier method is to heat the crude 
mineral, and to examine the rate of decay of the emanation 
which it gives off. Each emanation has a characteristic 
time constant of decay, and by determining this we can 
Identify it 

The method is, of course, useless for testing the presence 
or absence of radio-active elements such as uranium * 
which do not give off a characteristic emanation But the 
great facility with which It may be applied to a small 
quantity of material, and the definiteness of the results, are 
great merits. 

In any case when a material suspected to contain radium 
is obtainable in abundance, It is better to test for the 
presence of emanation than to look for activity In the 
solid. For but little of the solid material can be advan¬ 
tageously used in the test Thick layers give no larger 
effect than thin ones, since the upper layers absorb the 
radiation from the lower But the emanation can be ex¬ 
tracted from any desired bulk of material, and the effect 


proportionately increased If carbonic acid ^ or any other 
gas Is evolved at the same time in inconvenient quantities. 
It can be absorb^ with a suitable reagent, and the eman¬ 
ation contained In It thereby concentrated. 

The present paper gives the results of an examination of 
certain radio-active materials by this method. 

No 'new egianation has been recognised. The results 
have in all cases been attributable to thorium and radium. 

If any emanation decidedfy more permanent than thgt of 
radium existed in the evolved gas, the method could not 
fail to detect It. For In every case the activity of the gae 
was watched until It became comparable with the very 
small activity due to the walls of the vessel If a more 
durable emanation had been present even In small quantl- 
tiee, the proportion of It present would have increased 
relatively to the radium emanation, and Its presence would 
have become apparent towards the end by A diminished 
rate of decay 

Small quantities of an amanallon less durable than that 
of radium might have escaped detection. For they would , 
have been masked by the much greater quantity of the 
latter , 

By measuring tha rata of leak due to the accumulated 

1 Hy Hm. R. J SiruK. r«llow of Trinity CoHafS^ GubHdgt. Roed 
bnffnrf ibaReyulsachiy, MskB 10. 

a 1 Wm fband a dUnnci, ihongh fnbln. sDuiatloa from reeryitallM 
orenlnm aUmu, hnvidi n raro of dorey fdosl 10 ihni of iharadlDia 
■amfloa. Wbelher thii It rrolly dOo tp nnmam, or to irpcse dCredliuai 
irhkh Che RimalBm piUI eoetal^ mm bs left nr dM, pw inni sn 
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emanation from a weighed amount, the proportion of 
radiuiti preaent may be eatiniated. A oompvinn with the 
leak due to the emanation of a known weight of radium 
muBt of couree be made. For this purpose It would be 
b«t to weigh out, say, *0 mllllgramine of radium bromide, 
dissolve it In a litre of water, and evaporate a small 
measured q^uontity of the solution in a suitable tube. In 
this way Uie effect due to a standard quantity could be 
determined. 

The method of experimenting was as follows.— 

The powdered mineral was placed in a hard glass com¬ 
bustion tube, drawn out and sealed at one end, connected 
to a mercury gas-holder at the other The mineral was 
lieated to redness, and the gaseous products collected in the 
gas-holder. When the evolution of gas had ceased, the 
point was broken off, and air drawn into the gas-holder up 
to A standard volume 

For measuring the electrical effects an electroscope was 
used. I'his was exhausted, and the gas extracted from the 
mineral, together with the air, which had been usckI to 
moke up its volume to a ^^uflicient amount, was admitted. 
After a few hours, enough for the deposited activity to 
attain its full value, the rate of leak was read The day 
and hour were noted, and the gas was pumped out into a 
test-tube and stored over mercury. After n sufficient time 
had elapsed it was again introduced into the apparatus by 
means of a syphon gas pipette ' and the rate of leak again 
measured. In the meantime the apparatus had been avail¬ 
able for making measurements with other gases 

In some cases the emanation was initially so strong that 
it could not be conveniently Investigated. In such rases 
a portion cl the gas was diluted with air for meosurlng 
the rate of decay at first The concentrated material was 
kept until, by lapse of time, it had become weak enough 
to be conveniently used. Its activity was followed until 
It had become too small for measurement. 

With this preface the results for the various minerals 
tried may be given in the form of a table. Ihe rates of 
leak are given in scale divisions per hour When air alone 
filled the apparatus, the rale of leak was a 35 sc div per 
hour. This was in each case subtracted 


even thle deee not yield It very abundMtly. A cryMri ^ 
thorite, however, kindly lent me by Prof. Lewli, waa feuira 
to give torrents of thorium emanation. Air drawn ow it 
in 3 ie cold possesses strong dlschor^ng power. It not 
permissible to heat the specimen, wnicn might have mftlriM 
it, so that the presence or absence of radium emanatlofi iir 
thorite could not be investigated. 

There con be no doubt that the other specimens of numt^ 
zite contained thorium, for they were given me by the late- 
Mr. W Shapleigh, who was connected with the thorium 
Industry, and used these varieties of monazile fo^preporlng 
thona They were, moreover, markedly radio-active, wmw 
the amount 0/ radium emanation obtalif^ from them was^ 
so small that their activity could not be mainly due to 
radium. They probably contain the thorium ■ In what 
Rulherford and Soddy call the de-emanated Mnmtlon, that 
is, the thorium emanation, though formed, is not able to- 
e» ape. 

It IS a remarkable fact that these varieties 01 monazitBp, 
though they contain practically no radium, yield helium In 
fair quantity There aro several explanations possible- 
The radium originally present may have almost completely 
decayed into helium, and any other produrts which It may 
yield: or it may be that thorium, as well ns radium, yields 
helium by its decomposition, or, lastly, the helium may 
not, in this instance, have been generated by radlo-actWe- 
chunges at all 

It IS interesting to know whether the minerals retain all 
the radium emanation which they generate when heat Is^ 
not used to expel it Two cases were examined. Ono 
hundred and fourteen grammes of powdered samarskite were 
kept for three weeks in a sealed glass tube. The air was 
pumped out and tested. It was found to contain about 
i/ijoth part of the emanation, which could have been ex-> 
iracted by hear 

A Similar experiment with nialacono showed that about 
one-fiftieth of its emanation was able to escape in the rold 

It appears, therefore, that these minerals retain nearly 
nil their emanation The same is probably Irue^ of the* 
helium produced by the emanation Samarakite which hadi 
been heated to redness was found to retain its emanation 
in the cold about as well as before. 
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All the mlneralt give radium emanation, though in very 
varying quantity 

These tests were not started quickly enough to mo in¬ 
formation as to thfi presence of a very quickly OMaylng 
emanation. This was tested for Independently, 

The mineral malacone is of peculiar interest, because it 
haa.been found to contain argon as wall as helium (Ramsay 
and Travers, Roy. Soc. Pfoc.^ vol. IxJv, p. 131), Helium 
Js lermed by the degeneration of radium, and It is reason¬ 
able to asBUine that the other kindred gases have had « 
olmjltr origbi. It was hoped, therefore, that malacone 
might contain aome new r^lo-aotive element. It Is still 
poasible that It dtocs so, but, If so, this substance gtvea no 
emanation distinct from that of radium. 

The metef^te of Augusta, co. Virginia, has also been 
found to Contain argon and helium. But no emanation at 
all could be ^tolned from so grammes of it. 

The miiwrals were all testm for tboHum emanation by 
dlrawing air over them in the cold; the only one in t^ 
above nit that gives ft is the Norwegian monasita, and 



Part 11 . 

I happened to possess a small sample of a red depoait,. 
coloured by iron, which is left by the water of the King a- 
Spring, at Bath. It occurred to me thot it might be worth 
while to test this for radio-activity. The result was h> 
show that the deposit was markedly active. On leaving aL 
in the testing vessel (which was closed airtight) for a fW 
days, the activity was found to Increase to several times lt». 
initial value. This shows that the deposit gives off on 
emanation freely, even without heat. 

Experiments were then made to test the rate of decay or 
this emanation. It proved to be identical with the rate of 
decay of the emanation of radium ^ The activity Is wholly 
due to that element . 

This deposit was collected inside the King’s Well itselr, 
where the hot water issues from the ground. Other dcjpoaltsi 
are left in the tanks and pipes. They are leM active th^ 
chat collected near the source. 

Deposits from another of the hot springs aft Bath, that 
known as the Old Royal Spring, have also been tasted. 
These were found to be active also. In this case Ibere s|» 
no opportunity of collecting the deposit at the well Mid" 
Itself, but It was found that the deposit left in the chaimeft 
near the source was more active than that in the faniM 
further from it. ^ ’ 

It was Interesclnff to determine whether the water fttaw 
contained any radhitn In aolutlon. There could be^ RlM. 
doubt that there must be traces left ln_ solutioii, 


deposit had aettied out. But, alnoe the Both ' 

1 laOwflntttiadaMBtwadaileMMawBiU^adMw^^ 

pwkoily dsflhlw sod ffsaswu iBuUI valse. 
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. of Milpfaatei, and iloce radium mlphate ii oem 

'i^rdaiiHWt Intolubla laltB known, there could not be more 
chip the mereit tracei preient. The sulphate of barium 
U very much less soluble than that of strontium, and pre- 
' ptoiabiy the sulphate of radium is much less soluble still 
Parhiia sulphate requires half a million times its weight 
water to dissolve It; radium sulphate perhaps several 
hundred million times Its own weight. 

About 10 litres of the Bath water were evaporated to dry- 
'-hieas. The resulting saline residue was sealed up in a hard 
plass tube, and left for about a fortnight to generate a 
•aiock of emanation. On heating, a distinct emanation was 
obtained, giving several times the rate of leak that air did. 
A dqposit, similar to that from the Bath water, but black 
In colour, can be collected from the source of the hot springs 
lorf Buaton. It has been analysed by Dr J C. Thresh 
^Proc. Chem. Soc , January 17, 188a), and 1 am indebted 
CO his kindness for a specimen of it This deposit was found 
Co contain radium also, the proportion present being not 
very different from what was found in the case of some of 
Che Bath deposits 

The following table gives the quantitative data for these 
emanations from these deposits The rates of leak are on 
Che eame scale as those in the preceding table 


Mawrial 



King's Spring, Bnth~ 

Daposii from iniida of well 

Snilns rasfine from wainr 
Old Royal Spring, Baih— 
Dsposit fttini cEunel near well 
,, |, bouomof tank 

Hsrd dapoili from sides of tank 
Ruton drpaalt .... 


It will be seen that the richest of the deposits Is some 
Ihlfty-elx times more active than the salt obtained by 
^vaMrating the water. 

Although the agreement in the rate of decay of the 
emanation seemed sufAcient to prove 
chat the activity was really due to 
radium, yet It was thought desirable to 
ebow that the chemical properties of 
Che active constituent were in agree¬ 
ment with this conclusion. Two hun- 
ilred grammes of the richest deposit 
were created with dilute sulphuric acid. 

The activity was all in the Insoluble 
tcaidue, which was dirty white in 
cblaur, and amounted to about half 
Che entire quantity of deposit. The 
residue was boiled with strong sodium 
•edrboaote solution. This was washed 
AtvSy, and the moss evtracted with 
hydrodnloilc acid. The hydrochloric 
add solution gave a dight precipitate 
with sulphuric add. Als precipitate 
Was collected, and found to be strongly 
Active, so that there is every reason 
to bondude that the activity of the de- 
wadc Is due to the pretence of radium. 

, 11 le presence of radium in the Bath 
WjfUbr deposits Is of special Interest 
iWMisn of the occurrence of helium In 
fM which rises with the spring 
llmidgfa, Roy. Soc. Froc.,, vd. la. p 
xMt ThM con be little doubt that the 
IMnm owes Its origin to t^e some 
1 radium that supplies the wqter. 

Interesting to estimate the 
of radhim annually delivered 
/aprlhg^ Part of this is in the , . - 

. «nrt to the water. But the angual ytold of de- 
, MC, aieesd a few hiindredwel^ dt the 

ft' If aniah richer in ssdlom than tha dis- 
quantity of tha Uttor fs so anonnausly 
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greater that the deposit may be neglected. According tp 
the estimate of Sir A. C. Ramsay, the late director ot this 
Geological Survey, the salt anmislly delivered by the spring 
would be equivalent in volume to a column 9 feet In diameter 
and 4^0 feet high. Taking the density to be twice that of 
water, this would weigh about 500,000 kilogrammes 

Now the saline residue gives about 1/1500th part of the 
quantity of emanation that samarakite gives. Let us assume 
that the latter contains one-millionth part of radium, which 
Is, I think, an outside estimate. At that rate, the annual 
delivery of radium by the spring amounts to about one-thhd 
giumrae. The volume of gas which the spring delivered 
is about 100 cubic feet per day (Williamson, British 
Association Reports, 1S65, p. 380) About i/ioooth part of 
this Is helium, so that about 3 litres of helium are given off 
daily, or about 1000 litres per annum. The proportion of 
helium to ladlum thus indicated is of the same order as In 
the radio-active minerals, though somewhat larger This 
is in accordance with the view that the spring draws Its 
supplies from the disintegration of surli minerals. 

In obtaining the various materials from the Bath sprlnn, 
I have hod the great advantage of Mr. S}denham'i help, 
ills knowledge of everything connected with the spring 
has been of great assistance. 

In addition to the Bath and Buxton waters I have ea« 
nmlned several others 

A sample of the Cheltenham saline water, and also a 
deposit lelt in the pipes, was kindly sent me by Mr G. 
Ballinger. But no emanation could be obtained, either 
from the dissolved salts or from the deposit 

The boiler crust from a domestic hot water pipe, Terilng, 
Essex, was examined, but the result was ogam negative 

THE OF JSrOJV-Af£TilLL/C 

mNERALS,^ 

'^HE four Cantor lectures delivered before the Society 
^ of Arts last year by Mr Brough, and now published 
as a pamphlet, form a fitting sequel to the course which 
he gave In 1900 upon metalliferous deposits. The title 
" non-metallic minerals " must be taken in the popular and 
not In the strictly scientific sense, and is intended to Include 
all the useful minerals which are not employed as sources 
of the common metals. Mr. Brough classifies these minerals 




Fifl. I.— UegoSilieQiisirrrf SalsB, India. 

Into fottr grwpSi vis. coal and bitumens^ soltsi. stone 
praoloua eionew 

I ly Ml. BaaiMt H. Brsugh. 4* and 15 SidNa. of Ills 

ol Alta. Daeambar as, naSi Jinuary rt Sf >904-l 
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The progfren of the world durlnar die loet half-ecntury 
beoomei •triklnglv evident If one renecti how very different 
the lectures would have been if the course had been delivered 
fifty yean ago Apart from the enormoui expansion of the 
coal trade, various great Industries have arisen due to the 
working of minerals whirh were unknown, or little used, 
at the time of the Great Exhibition of 1B51- It is only 
necessary to refer to the petroleum of Russia and the United 
States, the potash sails of Germany, the borates of Cali¬ 
fornia, the nitrate of aoda of Chili, and the phosphates of 
vsriouB countries 

The provision of a cheap and convenient ilhiminant like 
petroleum may seem a small matter to the present gener¬ 
ation of town-dwellers accustomed to the electric light or 
to Welabach burners, but those whose memories go back 
to the days of the guttering "dip" and its snuffers can realise 
what petroJeum has done for rhe winter evenings of our 
villages and those of distant lands, and, of course, 
petroleum has many other uses 
Mr, Brough has not confined his lectures to a mere com¬ 
pilation of published information His own extensive 
travels enable him to give descriptions of various workings 
which he himself has visited, and, in addition, he has been 
able to obtain accounts from competent observers on the 
spot, and to illustrate them by reproductions of photographs 
We learn from the accompanying figure, repi^ucc^ from 
Mr Brough's paper, that magnesite is quarried in a 

R rliditive fashion at Salem, which lies half-way betwem 
ladras and Beypore. The stone is carried away on the 
haads of women to the mills The Indian magnesite is 
excefidlngly pure, and therefore admirably odaptA for the 
manufacture of hre-bneks 

The last lecture contains not only many interesting details 
concerning gem-mining, but also affords useful information 
concerning the sources of thona, now In demand for the 
manufacture of incandescent mantles 
Uhe addition of a complete index considerably enhances 
the value of the pamphlet 


OBSERVATIONS OF THE PLANET JUPITER 

UPITER has now approached so near to the sun as to 
be invisible for all practical purposes, and observers ( 
inu^t wait until the mornings of next June before tele- ! 
BLopIc work can be renewed with prospective success | 

Ihe study of his surface markings during the past nine ! 
months has evolved some interesting facts which will prove 
useful for comparison with those obtained in preening , 
years. It is from the continued study of Jovian features ' 
during man^r successive oppositions that we may hope to | 
learn something more definite as to the nature of the curious 
plienBmena operating on his surface. I 

EssentlaUv different in its aspect and character from the I 
more durable lineaments observed on Mars, the scenery of I 
Jupiter consists of variable bands of light and dark material I 
circulating round the ^at planet at disaimllar periods , 
LApparently we see nothing of Jupiter's real, surface form¬ 
ations ; the belts and cones exhibited In our telescopes re- i 
present vapoiiri spun Into parallels of latitude by the rapid | 
rotatory modon of the globe beneath. 1 

7 he study of'Jupiter is chiefly directed towards deter¬ 
mining the rate of motion” of the various currents and to 
noting the more hctlve regions and forms and tints of the 
principal features During this last half of im the red 
•pot appeared to be a little plainer than during the few 
previous oppositions, and it exhibited a decided retardation 
of velocity. Its rotation period being 9b. 55m. 4i>6s, os in 
the last few years of the nineteenth century. 

The equatorial spots, oi which there were about twenty- 
eight fairly conspiciious Utamples presented, gave a rate of 
qh. 50m. Agreete very cloaely with the mean value 

for the prevtoui au years. 

Hie south temperate spots travel from year to vear at 
a veiy unitorm rate of motion, and thia was further ez- 
sptpllfled In 190J, the mean period nine spots being 

Th^ortli temperate spots moved morp abwiy than any 
OlfliMihn the diac, the rotattoiii of nine obJtM to this 
rePM^averaling ph. 5sm. 

^O. I 90 A. VOL. 60I 


A number of large dusky spots were oeen In high nWhsm 
lotitudes In 1903 Some of these in about lat -|-55''^VMSip 
carefully watch^, and their periods were found nearly 
fctmable with the period of the red spot 
A few Irregular markings were observed in the vaghki 
of the north and south poles, but owing to the bad denat- 
tion usually prevailing, a sufficient number of observatlooa 
of them could not be secured During the last five montha 
of 1903 the weather LOnditions were usually bad, and, very 
delicate planetary features were obliterate on the Very 
unsteudv, indistinct images Between 1903 May s6 POd 
1904 February 2 I examined Jupiter on 109 nighti, the 
definition being noted as " bad " or '* very bad " on fiS 
nights, while it was recorded as “ good " or " very good ” 
on 30 nights only. In all, 13B8 transit times of various spots 
were secured, and the rotation periods of seventy different 
objects determined W. F. Dbnnimo, 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridoh —^The degree of Doctor of Science, hotiorfj 
eaysUf is to be conferred on Dr Wilhelm Ostwald, professor 
of chemistry in the University of Leipzig 

Mr, H. Y Oldham, King’s, has been appointed to the 
readership in geography for a period of five years, under 
thii new conditions 

Mr F. Horton, D A , St John's, has been elected to the 
Allen studentship of 350! for research in experimental 
physics. 


Thb Senate of Aberdeen University has agreed to confer 
the degree of Doctor of Laws upon Sir George Watt, the 
officer in charge of the Industrial Museum at Calcutta, and 
Prof, Wyndham R. Dunstan, F R.S , director of the 
Imperial Institute ^ 

The Senate of Glasgow University has resolved to confer 
the honorary degree of Doctor of Laws on Mr. G F. Deacon, 
civil engineer, London, Dr W. Stirling, Brackenbury pro¬ 
fessor of physiology and histology at Owens College, Uni¬ 
versity of Manchester, and Sir William Taylor, Director- 
General of the Army Medical Service 

An examination in biological chemistry will be held at 
the laboratories of the Institute of Chemistry in October 
next. The examination will extend over four days, and may 
be theoretical, practical, written and oral 'Ihe syllabui will 
Include biological chemistry, with special reference to the 
chemistry and bacteriology of foods, water, sewage and 
effluents, and to the practical applications of biological 
chemistry to Industrie!. 

The Board of Education has approved the draft 
Bf-heme for the Education Committee for London, submitted 
by the Countv Council. The education authority for the 
metropolis will thus not Include members co-opted on account 
of special knowledge or experience of educational problems. 
The letter from the Board of Education contains the repierk 
that In expressing their approval, the Board must |lot 
be understood to accede without regret to the desire of your 
Council to limit the Committee so closely to members of 
their own body.” 

A Reuter mesaage from Calcutta states that the Indian 
Government has luued the text of a resolution of wm» 
length deaUng with Lord Curzon's scheme for the retonp 
o* education. From this It appears that after an exhauaftve 
hiUory of the subject, the Government states that the eolet- 
Ing methods require sweeping changes, and goes on to 
announce that competitive examinations for the 
services will be abolished and a syetem of selectlao df 
dates on probation substituted. ” Examlnotkto*,.^' ' k W 
added, ” have harmfully domtosted toe educAthm 
The Government admits that primary education has 'kkh^ 
r.eglecledt while eecoadeiV education has Inoretief 
stiTk|ng manner. The eollege curriculum win be gktorin 
raised, the Government assisting Oesetvlng ontM^ 
Teachers will be spe^lly trained, oifd the Edu^tioh'tmn'! 
niont will be given four extra offleers to assist toe^ieMM’ 
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lUMtkkM rdadoff to commercial, technical, 
agricultural troiillng are fully dlKuieed In the 


A Niar building, called Palmer Hall, which has been 
Mied at Colorado College, Colorado, haa coit more than 


'opened at Colorado College, Colorado, haa coit more than 
gOiCmol., and la to be devoted chiefly to the acJentjfic depart- 
imiti. The dedicatory addreaa was delivered by the presi¬ 
dent of Stanford University, Dr D S Jordan, who In the 
''dbune of his remarks said .—** As the university ideal of 
t^land Is one of personal culture, that of Germany le one 
personal knowledge. An educated German may lack 
culture—of this there are many conspicuous examples, just 
^ In England a cultured gentlenTOn may lack exactness of 
knowledge on all points. In America, a new ideal is arising 
aa a rendt of the creative needs of our strenuous and complex 
times. We value education for what tan br made of it. 
Our Idea is persoixal effectiveness. We care less and less 
for surface culture, less and less for mere erudition We 
oak of each man not what he knows, but what he can do 
With his knowledge. 1 his Ideal of education has its 
dangers- It may lead us to sacrifice permanent values for 
temporary success It may tend to toleraia boorish ness and 
shallowness, If they present the appearance of temporary 
achimment But the fact remains, the value of science 
llee in Its relation to human conduct The value of know¬ 
ledge lies In She use we can make of it As each thought 
of the mind tends to work itself out In action, so does each 
accession of human knowledge find its end in fitting men to 
live saner and stronger lives We may, therefore, rest con¬ 
tent with the ideal of effectiveness *' 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, February 16.—'*Note on the Formation of 
Solids at Low Temperatures, particularly with regard to 
Solid Hydrogen/' By Morns W. Trmvoro, 0 Sc., Pro¬ 
fessor'of Chemistry at University College, Bristol Com¬ 
municated by Sir W, Ramsay, K.C.B , F R S 

In the year 190s Dr. Jaquerod and the author carried out 
some experiments on liquicland solid hydrogen with the view 
of determining its vapour pressure on the scales of the con- 
atant-volume helium and b)drogen thermometers. They 
found that hydrogen remained liquid down to i4''.a (He 
ecale), the lowest temperature to which they could reduce a 
large mass of the liquid by means of the pump at Iheir dis¬ 
posal. When, however, a small quantity of liquid hydrogen, 
cooled to 14” s in a glass tube immersed in the liquid con¬ 
tained in the large vacuum vessel, was allowed to evaporate | 
under reduced pressure, it solidified when the pressure fell 
to 49 or 50 mm of mercury. This pressure corresponds to 
0 temperature of 14^.1 on the helium scale The presence 
of the solid was determined by mechanical means, and it 
was not possible to observe its appearance.' 

Dewar gives the melting point of hydrogen at about 15^ 
absolute, and the melting pressure at 55 mm. of mercury, 
m describes its appearance as that of " frozen foam,” or 
OB " clear transparent ice ” * 

It app^ed to the author worth while to carry out a 
jfeW expwiments to try to determine whether solid hydrogen 
formed definite cryst^, or, indeed, whether the glassy sub- 
aCanee was a true solid or merely a highly viscous fluid 
The following 11 an Instance In which both such changes 
ffCeur- 

/ If an organic liquid, such as ethyl acetoacetate. Is cooled 
ii9|p|y Co Dm temperature Of liquid air it is converted Into 
fimtfdllne solid, the formation of the crystals commencing 
'yami the liquid is cooled to about -150” C, usually at 
JKilnU on the side of the vessel, and spreatyng 
.Mqpiily throughout the mass. If, on the other hand, the 
It cooled very rapidly, a hard glassy substance Is 
'mtou, and though ciystali may begin to appear, they yriU 
hyA do so locallv, as the velocltj of crastaUJsatlon deqreus 
Xdjn^'^ts the vrsooaity of the liquid focreases. The glassy 
Is malty e liquid of high viscosity; It is /onipl 

yVwm, Ai vel. ea, a 17a 

. A eiqc Ci lc iu 4 *ni&raiial Addmu. vsm. Bsi ^ pepiv ea 
Amoc. Repon, 1899, npripied W NaTuai; alio 


with perfect continuity from tho normal liquid state, and 
should differ from the solid (crystalline) form m Its physical 
properties. Such a substance might, for convenience, be 
called a paeudo-iolid. 

In the investigation of solid hydrogen the apparatus shown 
in the accompanying figure was employeo The liquid 
hydrogeh was introduced Into a small 
clear-glass vacuum-vessel 15 cm. r 

long and 4 cm In Internal diameter 
This vessel was placed Inside a glass 
tube BB, which communicated with 
an exhaust pump through a tube 
DD sealed' to it, and was closed by . L 

a rubber stopper C A short glass S 9 . 

tube E, 6 mm in diameter, passed S |r~v 

through the stopper, and through It H B » 

passed the stirring rod Ft To 
allow of free rotating motion to the 
stirrer, and to make the apparatus p ^ 
gas-tight, a short piece 0/ rubber 
tube G was passed over the end of ^ I — 

the tube E and was wired to F The _ .. 

Lower part of the apparatus was con- [ 

tamed within Che vacuum vessel H, I 

which contained a small quantity of [T T? I 

liquid air. M ^1 

When the liquid hydrogen was If ||l| 

made to boil in vacuo, its tempera- l| 

Cure fell, but the liquid did not || 

appear to become more viscous At III 

length films of a colourless glassy ||| 

substance formed at the surface, and III 

broke away as the bubbles rose III 

After a short time the vessel became H- , « I 

filled with these flakes, and while In 11 

this condition stirring, by giving the II 

top of the rod F a rotatory motion, J II 

did not appear to indicate that the ^ || 

portion which remained liquid had ^ Jj 

undergone any considerable increase 
In viscosity. Aft^r a time the mass 
contained so much solid chat it be- " 

came pasty, and finally the whole of D 4 \ // 

it appeared fairly homogeneous. 

Tne solid evaporated fairly 

rapidly, so that afeor about ton V 

minutes only a hollow cylinder of it, about 3 cm. long and 
a 5 cm In diameter, remained. This had the appearance 
or a film of Ice which had partly thawed, consisting of clear 
granules connected by thinner and less transparent portions 
of solid No crystals were observed on either of the three^ 
occasions on which the experiments were carried out. An^ 
attempt was made to examine the solid in the fidd of a 
polariscope, but it was unsuccessful. 

Though there la no direct evidence of the formation of 
crystalline hydrogen, the author’a experiments lead to the 
belief that solid hydrogeh Is a crysiallirte substarice and not a 
peeudo-sohd. The sharpness with which the solid hydrogen 
is formed, and the' qpnBtaoey of the Apparent melting 
pressure, are distinct evidence In favour of this conclusion, 
though It must be allowed that the rate pf change in 
viscosity, when the temperatures are measured on the Centi¬ 
grade scale, will probably appear to be iriore rapid at low 
temperatures than at high temperatures. 

The whole question or the formation of solids at very tow 
temperatures is of great interest ^boch from a physical and 
from a biological standpoint. It Is quite possible chat if 
living organisms were oqoled only to temperatures at which 
physical changes, such aA cryatalllsatlon, taka place with 
measurable velocity, the process would be fatal, v^reaa if 
they once were cooled to the to'hperature of liquid air, no 
such change could take place within finite time, and^the 
organism would survive.' 

These experiments were made in connection with lome 
InvescigeHons which were being carried out at University 
College. London, with the awlstance of a grant from the 
Roysl Society. A* the Author Is at present unable to ood> 
tinua the work, he has decided to puUI^ this note. ' 

inut: 

I 19M, p. m. ^ ' 
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Oeolof IgkI Boeloiy, February m,—A nnual ceDcra] meet¬ 
ing —Sir Archibald Gelkie, F.R.S , vlee-preaident, In the 
chair.—^After the presentation of the annual awaits, the 
chairman proceeded to read the anniversary address that 
he had prepared, giving first of all obituary notices of 
several fellows deceased since the last annual meeting He 
then dealt with the bearing of the evidence furnished by 
Che British Isles as to the problem whether in the sn-called 
secular elevation and subsidence of land it is the land or 
the sea which moves The comlusion thus reached was in 
favour of the generally aicepted view that changes of level, 
such as those of Pleistocene and post-Pleistocene time, in 
the British area, have been primarily due, not to any oscilla¬ 
tion of the surface of the ocean, but directly to movements 
of the terrestrial crust 

February 24 —Dr J E Marr, F R S , president, m the 
chair.^Eocenc and later formations surrounding the 
Dardanelles Lieut,-Colonel T Invllahp late R E Our 
present knowledge of the older rocks, upon which the 
Tertiary beds surrounding the Dardanelles rest, only suffices 
to indicate the positions of the outcrops of a suiCcNSion of 
schists, crystalline limestones, granites, and serpentines, 
which can be traced from the iEgean distrut into the 
Marmora, where they formed an archipelago in the Eocene 
Sea The Eocene deposits surrounding these old rocks com¬ 
mence with sandstones, conglomerates, and clays, which 
bciorne calcareous and nummulitic upward, and are about 
2000 feet Ihiik in the aggregate Ihey are succeeded by 
3000 feet of lacustrine sandstones, clays, and schists, Inter- 
stratlfied with volcanic rocks, and containing coal-seams 
These beds have yielded Anthracotherium, plant remains, 
and Cofhxcula semisinata at the coal-horizon, which is near 
the middle of the senes They are widely spread in southern 
Thrace, and are cut olT to the eastward by the falling-m of 
the Marmora sea-bed '1 he author has traced them along 
the Gallipoli Peninsula to Imbros Island, Lemnos and 
Samothrakc are partly composed of similar beds, and he 
considers that all these deposits represent the uppermost 
Eocene and the Oligocene, and that the coal-seams belong 
to Che latter. The paper is accompanied by three appen¬ 
dices, one on the rock-specimens, by Dr, J S Flett, one 
on the collection of 'lertiary and posl-7'ertiary fossils, by 
Mr. R Bullen Newton, and a third, by Mr R Holland, 
on species of Nummulites —^The Derby earthquakes of 
March 24 and May 3, ic)o3 Dr Charles Davloon. The 
undoubted earthquakes of this senes were four in number. 
The first and strongest occurred on March 24, 1903, at 

1 30 p m , and was felt over an area of about 12,1x10 square 
miles, Its centre coinciding with the village of Knivelon, 
mar Ashbourne The shock consisted of two distinct parts, 
separated by an Interval of about three seconds, which 
coalesced, however, within a narrow rectilinear band 
running centrally across the disturbed area at right angles 
to the longer axes of the isoseismal lines The isacoustic 
lines (or lines of equal sound-audlbility) are very elongated 
curves, distorted along the rectilinear band The earth¬ 
quake, It is concluded, was caused by simultaneous slips 
mthin two detached foci situated along a fault-surface 
running from north 33° east to south 33^ west, hading to 
the north-west, and passing close to the village of Hog- 
naston. ^ Ttfe strongest after-shock occurred on May 3, its 
focua lying along the same fault, for the most part between 
the two foci of the principal earthquake, but much nearer 
the surface. The principal earthquake was registered by 
an Omori horizontal pendulum at Birmingham, by a Milne 
aeismograph at Bidston (near Birkenhead), and by a 
WJachert pendulum at Gbttlngen (50a miles from the 
epicentre). The larger waves travelM with a velocity of 

2 9 kiltmietres per second 

Chomlcal Soclaiy, March }*Dr. W. A Tilden, F.R.S., 
president, lb the chair.—^Thb follawing papers were read .— 
Cfaemleal dynamics of the alkyl iodides, Miss K. A. Byrlw 
and^F. G. Doimimii The authors have determined the 
velocity of the reaction between silver nitrate and various 
alkyl lodldas In alcoholic solution, and have compared the 
TeSulti so obtained with those observed by previous workers 
uafng other reactions of the alkyl haloMs.—SeparmUon of 
jKrotqnic acid from o-crotonlc add R. S iforrwll and 
AU £• NBiiwra. This aeparadon was effected by recrystal- 
Wtfeja of the quinine lalts of the mixed aclda.o-Contribu- 
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tlon to the knowledge of the ff-dlketonep: 5 . HvliMMum 
and E. R. Wn.taoii.^Purlflcatlon of water by contK^ 
fractional distillation. W. R. BaiiallaMi The appimite 
consists of a copper boiler provided with a series or 
plates" to prevent "spraying," leading to a oondeiunir 
consisting of a aeries of test-tubes cooled adJui^fMe 
streams of water *^at different temperatures The dletlltlp 
water which drips from the coldest portions of ihe .pOflh 
denser Is sufficiently pure to be used in electrical conducdVl^ 
experiments —Freezing point curves of dynamic Isomcrldes. 
Ammonium thiocyanate and thiocarbamlde' A. Plntflstg* 
The freezing point curve consists of two branches meeting' 
ut the eutectic point 104 3 —Constitution of phenolphthaleln - 
A G Qraan and A G Parklvii—fi-Ketohexahydrobeniolc 
acid W. H. Parkin, jun —Photorhemically actlva 
chlorine C. H BuriTkaa and D L. Ohapman.—>Tbe 
union of hydrogen and chlorine, part vlii , the action of 
temperature on the period of induction J W. Mallori It 
IS shown that the period of induction shortens with increase 
of temperature up to 38°, above this point the temperature 
effect IS obscured, probably by the influence of the water 
vapour present—The union of h>drogen and chlorine, part 
IK , further c\perimenLs on the action of light on chlorine 
J W Meller. It is shown that the greater chemical 
activity of " insolated " chlorine is closely related with 
the presence of writer vapour -Additive compounds 
of unsaturated cyclic ketones with hydrogen cyanide 
A C O Hann and A Lapworth. A descrip¬ 
tion of the additive compounds obtained from carvone 
and pulegone —Formation of per iodides in organic soivafits : 
H M Davvaon. A study of the potassium penodldea 
formed by the solution of potassium iodide and iodine in 
organic aromatic nnd aliphatic solvents —^The action of 
sodium h>pochlorite on the aromatic sulphonamides H. S. 
■•par, J, r Tliompaon and J B Cohan. A description 
of the compounds obtained 

LInnean fiociety, March 3 —Proi, S. H.^Vmes, F.R.S.* 
president, in the chair —Mr L. A Paodia fohibited photo¬ 
graphic lantern-slides demonstrating the'* formation of 
secondary wood in certain regions of the stem of PsHotum 
triquelrum —List of the Carices of Malaya C. B OlarkOi 
F.R S Aftei defining his meaning of the term Malaya, 
the author explained that he had been obliged to confine 
his remarks to the material existing at Kew, with certain 
additional specimens lent by Dr Zahlbruckner, of Vienna, 
who had sent over some of the types of Zollinger's coll^ 
tions The British Museum herbarium could not be 
utilised, owing to the Impraiticnbility of comparing the 
specimens belonging to the two institutions In all, fifty- 
four species are here enumerated, of which thirty-six, iff* 
eluding the eleven here characterised as new, belong tO t^ 
subgenus Caricandra, a natural group essentially trofdal 
and difficult to diagnose as to species, all possessing a trifid 
style, with n terminal spike m^e in the upper portion anff 
female at the base.—On some species of the genus Polsmon, 
Fabr., from Tahiti, Shanghai, New Guinea, and Wert 
Africa 'Dr I G tf# Pimn.—The species discussed are fiii- 
tributed by the author over three subgenera. RelaBvo 
measurements and minute details of veu'ious specimens are 
explained and illustrated by drawings, to show the onunint of 
variation possiMe among namples undoubtedly belonging ^ 
a single species, and on the other hand to offer matmatft 
for deciding whether forms from two or more widely aepor- 
ated localities should be accepted as specifically identical. , 

Mattaomatlcal Boeialy, March 10 —Dr. £. W. Hobfioor 
Vice-president, and temporarily Prof. Elliott, vice-prertdep^ 
in the chair.—The following papers were cummunm^i*^ 
On inner IJmUing sets of points In a linear Interval! Sr. 
E. W. Hobaon. Every point of an Inner Umltiog set nyay 
be enclosed in a sequence of intervals of breadths 
to zero In such a way that those limiting points of W'ffrt 
which do not belong to the set are not, In th 4 limit, i B fikSiy 
polnte of any of the intervals. The cardlna) akismio, 
points of an inner limiting set is known to be Ijpkt 

of the natural numbeti or that of the conrumum/ 
shown In the paper thet the necessary and siilBdeaf'^dMft 
dltion that an eQumerable set may be an iimev IbknngSr 
is^tkat It contains no component wlridi la deni4 
Ike oioic gMieral character fff ffn Inner llmttl^ w' jd|w 
is unenufflOrable Is alio determined. The ImoortaiM^^ofllS 
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i&ioif in eonnecdon with functionB of real varUblat Is ex- 
the unique eapmaion of a quanflc of any order 
In number of variables with an application to binary 
pnjilmtuantB P W. Wooili The paper contalnp a new 
pubf that the minimum weight of an irreducible parpetuant 
& dtgrte 8 IS —The derivation of generalised 
BeaseT coefliclenCs from a function analogous Co the ex¬ 
ponential ; (a) Cransfortnation of generalised Legendre func¬ 
tions* Rev F H. JMhoon. In a senea of papers the 
author has shown how functions defined by known power 
sdrlei may be generalised by replaang the numbers 
i,a, . . n in the coefficients by the numbers - . pn 

of a chosen sequence The two papers now communicated 
trate various analogies between Bessel functions and 
Legendre functions and the functions that are derived from 
them by this process —The singularities of functions defined 
by power series H M MnedofiAld.--Illustrations of 
niodes of decay of vibrator> motions Prof A E H Lava. 
The ordinary processes for determining the rate of decay 
of vibratory motion by transmission of waves through the 
surrounding medium afford a good approximation when the 
rate in question is slow, but they are inadequate for deter¬ 
mining the motion of Iho inedium It is shown that when 
a sphere vibrates m air the slightly damped harmonic 
wave, with neorl) the period of the vibrator, must be 
accompanied hi its passage through the air by one or more 
subsidiary waves, of exponential or rapidly damped harmonic 
type, which serve to establish the front of the advancing 
wave When electriLOl osiillntions are set up on a spherical 
conductor, the waves that travel through the nsther are 
analogous to the subsidiitry wa\es in the sound problem 
Corresponding with any surface harmonic distribution of 
the initial charge a bvstem of such waves advances into the 
Initial electrostatic neld of the distribution, and all the 
waves of the system must coexist in order that the wave- 
front may advance The wave-motions cannot be pro¬ 
pagated independently. As Ihe front of the composite 
system of waves advances the electrostatic energy of the 
Initial field is converted into electromagnetic energy, which 
is accumulated in a narrow region at the front of the 
advancing wave 

LDIKHUnCII 

Royal Society, February 1 —Lord Kelvin, president, in 
ihe chair —The Proaldwnt read a paper on deep-water two- 
dimensional waves produced by any given Initiating dis¬ 
turbance, which was in continuation of a paper on the 
front and rear of a free proicssion of waves in deep water, 
read seventeen years ago In that paper a question had 
been raised and a solution given in symbols which still, 
however, awaited tabulation or graphical calculation. The 
problem of the surface motion of waves in very deep water 
bad long been solved, but the problem of waves circling 
out In all directions from the surface disturbance produced by 
llie falling of a stone into the water was a far more dlfVicuU 
problem, which nothing known in mathematics enabled the 
mathematician to calculate, In the present paper Lord 
Kelvin gave the solution of an analogous though simpler 
problem Given a certain definitely specified initial disturb¬ 
ance fitted to generate two-dimensional wave motion, the 
reeulis showed the genesis of waves from a condition In 
which there was nothing undulating whatever —Dr G A 
■grey read a paper on the relation of visual efficiency to 
visual acuity, being a consideration of the data for deter¬ 
mining In general the relative loss of efficiency caused by 
'^eddents which lead to different degrees dE interference 
yith sight Tbe object v^as to get some basis for calcu- 
^tlng tna amounft of compensation which should be allowed 
if the Workman's Corepcnlsatioa Act when sight had been 
Umoged to various emtent by accident, and thus avoid the 
faequent litigation to which such qcddefits now give^rise 
Hie data for establishing a WwaJ efficiency scale were 
ifomewhat arbitrary, but basing bn osttain prlntlpieq. the 
judhor deduced the'followtng fapresdohiJor the eflficlan^ 
-4..' V+V' V+V'\ ' 

* ' 

-;sy‘ w-i+a^+fT) 

^ the visual ocuklea df the better and wofiae 

^hMMeflvily, and m a ninaber oucli that tbe fr^nHob 
tqtfaeented the redit^ldn la'ilghf due to coniplete 
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loss in one eye with retention of full sight in the others 
Tables of efficiency were given for different values of rq, 
also maximum and minimum curves for 

February 15 —Dr. Horne In Che chair. — Dr. T J, Mui 
read a paj^ on the Glacial deposits of northern Pembroke¬ 
shire, in which full descriptions were given of (i) the lower 
Boulder-clay, (a) the sands and gravels, (3) the upper 
Boukler-clay and nibbly drift Boulders from the south of 
Scotland and the north-west of Ireland were found, show¬ 
ing that the northern ice-sheet had covered the whole of 
north Pembrokeshire The results led to a clearer view than 
had beeir possible hitherto as to limits of the various ice 
sheets which glaciated that region —In a communication on 
sea temperatuie and solar radiation, Prof. C, G. Nnott 
disi-ufised some of the data furnished by the elaborate observ¬ 
ations of temperature at various depths in the Mediterranean 
Sea made by the staff of the Austrian warship Poia It 
was shown that direct solar radiation was not appreciable 
to depths greater than 15 metres, and that the vertical dis¬ 
tribution of temperature within the upper layers was largely 
conditioned by lonvpclion or diffusion of material An 
estimate was made of the amount of solar heat which gets 
into the water every day and leaves It at night, and it was 
found that about two-thirds of the available solar energy 
incident on the surface of fhe waters was so entrapped and 
set free 'Ihe processes by which this diurnal influx and 
efflux of heat Cook place were discussed in some detail 
Paris 

Academy of Sciencci, March 7.—M Mascart in the 
chair —The president announced the death of M Fouqud, 
member of the section of mineralogy,—Researches on the 
gaseous exchanges between the atmosphere and plants de¬ 
prived of their roots, and kept in the dark M. Bwrthwlat. 
'Ihe gases given off during the maturing of hay were 
measured, together with the rise of temperature. Nelthw 
methane nor ammonia were given off, the gases containlag 
carbon dioxide, oxygen, and nitrogen only.—On the 
rhizomes and roots of the fossil ferns and of the Cycado- 
filices. M. Qrmnd'iunri—On the formation of glycuronic 
acid in the blood . R Laplnw and M. Boulud. The authors 
have shown in a previous paper Chat glycuronic acid Is 
present ip the liver, and now give experimental evidence 
that the Isvorotalory power of certain extracts of blood 
from the hepatic veins Is due to derivatives of this acid — 
M Agassir was elected a foreign associate In the place of 
the late Sir George Gabriel Stokes, and M Warming a 
correspondent In the section of botany Jn the |dace of M. 
Agardh —The dielectric cohesion of argon and its mixtures * 
E Boutg. Argon is characterised by Che smallness ofdtl^ 
dielectric cohesion, which Is even less thah that of hydrogen.'' 
Minute traics of foreign gases produce a remarkable In-' 
crease in the cohesion, this increase being much greator 
than would be indicated by the law of mixtures —^The 
general law of magnetofriction: H Poltafc In an Intenoe 
magnetic field the particles in motion, the kathode rays, 
undergo ^ action analogous to an aniaotropic friction, 
which le large In a {direction perpendicular to the lines of 
force, but almost nothing In the direction of these lines.— 
Experimental proofs of ^the' laws of anomalous propagation 
of light along the axis Of an optical rnstniment 
G. Bagnae.—An elementary demonstration of the phase 
rule C. Bavaaii.—TKe dMerent conditions of a spark 
fractionated by blowihg J. Lainolna and L. Ohapiau. 
When a dtream of sparks is allowed to pass over a spark 
gup for sortie time, there Is an abrupt change in the nature 
of the discharge. This Is^due to the spontaneous oxldallqB 
of the brass, the forimilifon of oxide caudng a lower S'^ 
plosive potential than wiAi polished brass balls —Tlie action 
of certain chemical and osmotic phenomena on phosphorw 
escenrei M. LainBorl«—*On eotofmitn' G MrBahi a^ H. 
Laeomba The authors have applied their mettlbd of 
crystallisation with magnesium and bismuth nitrates to the 
separation of europium (Demar^y) from monozite sand. 
T^ sand contains only about q 00a per cent of this oxide, 
which forms a ,nulpoaie Eu.fSOji The atomic 

weight was found,io be 151 8.t— The action of cerbem dIoxMe 
uAdn. Che- metol ammoniums . Etienne BaAgadp^ Carbon 
dnpldld reacts with 'bodlam-ammonlum and'^poconium- 
aimneitiunii Bblow **-50^ C. the alkrilne carbamate and 
hyflragen are the sole products At a higher temperature 
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■ome formate li oieo produced.—A ^neral method for the 
preparation of aithydroui chlorldee: C. MAtl^iion and F. 
Bourlon. A mlature of chlorine and lulphur chloride re- 
acte with metallic oaldea at moderately low temperatures, 
^ving an anhydrous chloride. Details are given of the 
preparation of the chlorides of silicon, aluminium, thorium, 
praieodidymlum, neodldymlum and samarium —^On tne 
phenylurethanes of the sugars. L Maquanfia and W. 
Ooodiwln.—On allyl- and propenyl-alkyl ketones ‘ E. E 
■laJao. In the allyl-alkyl-ketones, migration of the 
ethylene linkage occurs with extreme facility, and details 
are given of the various ways in which this may be effected 
—Th^e combination of saccharose with some metallic salts 
D tauthlor.—On the development of annual oil-contain¬ 
ing plants G Afidrg.—On the development of the pen- 
thecluiu In the Ascomycetes P A- DangMrd.—On the 
perpetuation of the mildew of the vine Gy da latvanllli 
The author has been able to prove the presence of the 
mycelium In a latent state In several organs of the vine 
during the winter months — Faults and folds H. Douvilld. 
—On the chemical composition of the crystalline strata of 
the Belledonne Chain Pierre Tarmlar and Andrd 
Laoldrw.—The action of the n-rays upon the srnsn of hear¬ 
ing Augustin Oharpwntlar. 'Ihe sen^ibilitv of the ear Is 
increased when acted upon py the n-rays —^The physio¬ 
logical action of the n,-rays of Blondlot * Auguslin 
Oharpantlar. M Blondlot has recently described a new 
species of rays possessing physical properties which are the 
inverse of the n-rays previously studied These rays also 
produce the Inverse effects on the nervous system, thus 
they diminish the intensity of the sensation of smell, whereas 
Che n-rays Incroase it —On the relations of the colouring 
matter of subrenal extract with tyrosine Gab. BarteMdi 
—^The oxidation of foriiuc acid by extracts of animal tissues 
in presence of hydrogen peroxide F Bdttalll.—^The action 
of artificial oxydases upon the tetanic toxin Aug Lumldrap 
L Lumldra and J Ohavrottlar. 
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THURSDAY, March 17 

Roval SociKTV, At 4 30 .—PhymrAl Con«tBiitM at l^w Temporalureci ( 1 ) 
The DensillaH of Solid Ovyien, Niiraeen, Hydrogen. Prof J 
Dewar, !< R S —The SjmciAc Heel* of Metals, and ine Ralatnn of 
Specific Heat to Atomic Weight Pari 111 Prof W A 1 ilden, F R S 
—On ih' Conitruclion of some Mercurr Standards of RemHiancr, with a 
deurmlnailon of ihe lemperatiire Coefficient of Resistance of Mercury 
F. B Smilh —On ihe Effect of a Magneiic Field on ihe Rate of Sud- 
udence of Torsional 0«cillauona In Wimuf Nickel and Iron, and the 
Changes produced by Drawing and Annealing , Prof A. Gray, F H S , 
and A. wood —On a CHierion which may serve 10 test various Theories 
•of Inherliance Prof K Pearson, t R 5 

LlHNRAN Society, at B —On the Hryozoa Trom Franz Jnsef Land 
A W V^aiera.—Natural-Colour Photographs of Living Insects and 
Ftowars F Enock 

AHsonaut'CAL bociBTT, at B —Experiments with ASnal Screw Propellers 
Major B F H. Uaden-Powell —1 he Beedle Airship W Beedle — 
Mechanical Flight Thomas Moy 

Institution op Mining and Mbtalluscv, at 0 -Annual General 
Heeling Followed fay Discussion on *' The Equipinenl of l.aborBlones 
for Advanced Teaching and ReHoich in the Mineral Induiirlea." 


FRIDAY, March 16 

Institution op Hbchahical Encinbbrb, at B —Compound I. 0 C 0 - 
■otlves in France' M Edouard Sauvege 
SnoRMiOLOGiCAi SociiTY, at LSO.— The Epidemiology of Enteric Fever 
and Cholera in Hamburg Dr Reinclie 

SATURDAY, March i« 

Roval IhitItutioit, at >—The Life and Work of Stokes Lord Rayleigh 
MONDAY, March ei 

Rotal GanoRAPHicAL Society, at 8.30 —The Swedish Aniarctle Eapedl- 
. lien. Dr. Qito NnrdenskJHld 

Tabadav Hotibtv, at B.—The Kkclmlylic Analysis of Gold' Dr F 
Moliwo Firkin and W C. Pribble —Thin Film Electrolysis with an 
ApplicMlqa to Priming Chai. K Darling, ( Viih Experlmenis ) 
Socibtv w Aits, ai B.-Recent Advancei in Eleciro-Cheinlsiry 
Beriran Bhiant (Cantor Lecture, Ilf ) 

Socibtv fob Psychical Huoarch, at B.wl—A Can of Multiple Per- 
■onallty' Dr A. Wibon.^ 


TUXSDAY, March ee 

Roval iNiriTtmoH. at s —TIm Doctrine of Heaw hnd Hall In Anciant 
Egypt eod ibd BoMI of the Underworld . Dr. B. A. WalUi Budge. 
Soeirrv op Aarjh at 4.90^—Cotien Orowlhg hi the Brlileh Boiplie' 
Alfred EmmoUt HiP. 

iMiTi'miON or Civil BkoiHHRR, ai E—ZMscHirfM: The Damga ecmis 
Nila ai Aayui O. H. Strptens, G.M O.—The Uia j»f Ceaani 
Onrot Rt Ae Ihpha Berrage In Enpt: Sk ^ H. Browa, IC.C.M.G — 
" Co^ngfiboSm of the Umadon Deck, Berro^ln-Foifiest; 
RaYlle.-*Buniiilaod Harbour; GortsIrUAloa of the EurDodt: 


HiNaMLOOicsL SociXTVt it B.—( 1 ) firegularly Developed CtmIb of 
Ziron ^Specific O^riiy 4 * 0 ) from C^pM ■ !■) Net** va '^^gAar. 
ore”; Ide^y of '■ponlnglia''('* Waimrin") wkb JamesoAhuTErj. 
SpsiM — I HR Connection beiween the Atom ArreagenaDU of Man 
AlHed Carbon Gompoaodii W. Baripir^On ihe Comimetl'm anvfOsa 
Of dm hMamm' H Smith -wVoM Ralaiive u ^ Hblory qC>lba 
Caaeit Heieorlia; (e) On the MetaOrlb of Bethany, Uoa Rlvar, 
Spnnebok Riw and Oraai Fuh Rlvir, South Africa. L. 

WEDNESDAY, March 13 

0BC4.OOICAL Socibtv, ai B,— On the Dlocovery of Hunan -- 

bchebih the Stalagmite Floor of Gough’s Cavern, near Cheddar; H, H. 
Davies —On ihe Molna Gneisses of ihe East Central Highlands and 
ibeir Position in the Highland Sequenoe O Barrow 

THURSDAY, March 04 

Roval Society, at 4 30 .—Croonian Lecture, on the ChcmKAl RegulatloB 
of the Secretory Proceu Prof E M Starling, F R S , and Dr W. M. 
Bayliss, K.R S 

Institution op Elbcteical Fnoihhr*, bi B —Dlrea Reading Maasur- 
ing Iniliumenti for Switchboard Use It. Edgeumbe and F Punga. 


FRIDA Y, March 35 

Roval Institution, at q.— Liquid Hydrogen Calorimetry Prof Dewar, 
F R S 

Phvhical Socibtv, bI 5 

Institution op Civil KNaiHEBRS, at B —The Relailve Advantaaes 
of CoiuinuouB and Alternating Cuirent for Traction Purpeece J M. 
Kennedy 

SATURDAY, Malch a6 

Roval Instituiion, at 3 —The Life nhd Work of Stokes, Lord 
Rayleigh 
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• DJVEteS usitl^ji^b MATTERS. 
f§si»ys and Addresses, 1900-1903. By the Right 
Lord Avebury, f-C- Pp, 396 (London: 

Ikocnullan and Co., Ltd., 1903) Price ys. 6d. nel." 
INCLUDED in this volume are short studies of 
, life .and work of Huxley, Raskin, Richard 

Jeffries, and Macaulay; speeches on the institution 
of Bank Holidays, and the Early Closing Bill for 
Shop Assistants; three papers on trade and com¬ 
merce; three addresses on education; and three other 
papers. 

The first paper gains m interest from Lord Ave¬ 
bury's personal acquaintance with Huxley. The 
author gives an appreciation of the man as well as 
of his work. They were associated in the foundation 
of the Aathropological Institute, on commissions on 
scientific instruction, in the Metaphysical Society, 
artd as members of the % Club, which included also 
Hooker, Spencer and TyndalL Lord Avebury deals 
with Huxley's work in natural science, in education, 
and in metaphysics. Huxley was foremobt m show¬ 
ing the fascination of scientific study. As Sir Michael 
Foste^ says, Whatever bit of life Huxley touched— 
aod there were few living things he did not touch^he 
shed light on it and left his mark." As to education, 
Huxley was a member of the first London School 
Boiuil, where he made valuable suggestions as 10 
the moral, physical and domestic, as well as to the 
inttfectual and scientific tramuig of the youngt His 
ail^tude is well illustrated by his saying, " Teach a 
eWd what IB wLse^that is morality; teach him what 
is Wise and beautiful—that is religion " In the 
Metaphysical Society, Huxley bad difiiculty in rank¬ 
ing himself. " Most of my coUeagues were ' ists ' of 
one sort or another; and, however kind and friendly 
they might be, 1. the man without a rag to cover 
himself with, could not fail to have .... uneasy feel- 
irtgq, ... So 1 took thought, and invented what 1 
conctived to be the appropriate title of agnostic." He 
dascribed his position as being " Not among fatalists, 
for 1 take the conception of necessity tp have a logical, 
and not a physical, foundation; not among material- 
for 1 am utterly incapable of conceiving the 
dllistente of matter if there is no mind in whidi to 
pwure that existence; not among atheists, for the 
of the ultimate cause of existence is one which 
apfeips to me to ^ hopelessly out of reach of my poor 

>rt^lEiy'Aaf hnye bom possible tc^deal farly 'witk 
wqA 4md porioniiH^ of so many-sided a genius 
In one short jecture, but it was surely un- 

*0 adorn lii. exclurion of 

r aad winrinl ttacMOj^^AdJLoid 

the epirit oCXhe cdlic, elwajr* 
j-lhao tte' latter. UL4nia<atiid nebla. 

Mtltude lowai^ lart b not 
pa^ b compHttad with tome of 

WatauU'’ 



Ruskin's exquisite descriptions of plants, animals, 
watir andfinountains. 

The pape^ on Richard Jefieries is appreciative and 
interestmgi and it is a happy conjunction that he is 
placed after Huxley and Ruskin. ‘While Huxley com- 
pelM Nature to yield her secrets to his analysis, and 
Ruskin evicted her with his marvellous skill as a 
wortLpaiife, Jefferies approached her with the 
passionate rapture of a lover, and lived with her in 
intimate study of all her secret moods. 

But perhaps Lord Avebury is more interesting in 
his capacity of social reformer than as literary critic. 
He gives the history of the initiation of Bank Holi¬ 
days, and dwells on the advantage of the uniformity 
which allows members of one family scattered In 
different occupations a possibility of periodic reunion. 
The plea for legislation for early closing, which 
follows, is forcible and convincing; the general need 
and demand for shorter hSurs is evident, and so la 
the impossibility of any sufficient reform on voluntary 
lines. 

Ill the paper on British commerce, W'ntten before 
the fiscal controversy became acute, Lord Avebury sup¬ 
ports the optimistic view that we have made rapid 
progress, and that there is no " reason for despondency 
or discouragement "as to the future, if we improve 
our national education, practise economy in national 
expenditure, and improve the relations between capital 
and labour. As regards the last, however, he does 
not get beyond the somewhat obvious remark that 
" In the interests alike of employers and employed it 
will be well if wiser and more concflfatoiy counsels 
prevail in the future." In dealing with fiscal policy. 
Lord Avebury has mapy telling illustrations of the 
advantages of free trade, and gives some very 
important evidence as to the difficulties which Germany 
finds in the Kartell system; but his paper will not 
be in any way convincing to the advocates of an 
Imperial fiscal policy, for he does not oame to close 
quarters with their ideas and arguments. The paper 
Is loose both in style and logic; whit are we to 
think of a writer who holds that Canada’s preference 
to us IS a dominant caus^ of fiie migration from tho 
United States t6 the Nofth-West Provinces. " 1 am 
very pleased to see that Canada has herself benefited by 
the reduction. Our tx^dt has bicredsed 3,000,oool. with 
Canada, and the restiflr to Canada has been that her 
people have got an increased supply of cheap goods, 
her agriculture has benefited, fanners are flocking In 
from the UnitiMl Statbs," 

The eleventh paper 'is an attqck on municipal 
trading. It is not possible to deal with so highly 
controversial a subject In our g^ent space. The 
most Is made of the diHficulties, rides, dangers and 
possible loss when municipalities undertMce Work 
arhidi private enterprise could do os well, end these 
wlU be admitted iy most qaprejudloed studaiiti; but 
no real help is ^ven to the very real dl4|eulty pf 
{gyfog ^wn prindples whldi ehould govern municipal 
ictlpn. Sueh a paragraph ae follows hardly ahQws a 
pdentl^ view of a oompikated economic problem 
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" Ab regards the telegraphaf it is sometimea said that 
though we have paid dearly for it, at any rate we 
have a more effective syateiiL This Is, of course, a 
matter of opinion, but 1 doubt it My belief is that 
competition would have given us a better sratem. 
This cannot be proved, but 1 may give an illustra¬ 
tion . . . 

The papers on education derive interest from Lord 
Avebury's position on three commissions and in the 
University of London, and form a strong and con¬ 
vincing argument in favour of the Increased attention 
to science which we may hope is gradually finding 
place; they are marked by the aptly selected quotations 
for which readers of “ The Pleasures of Life " are 
prepared. 

\^en a writer publishes essays on so wide a range 
of subjects, he deliberately Invites criticism; and, 
indeed, readers of this volume will ask in several 
cases whether this or that address was worth printing. 
But if the papers are not taken top seriously, much 
will be found of interest, if little that is new. The 
book resembles the modern daily paper in many other 
respects; there is a wide range of ideas, something 
for everybody, much hasty writing, and frequent 
repetition of the same items In different guises. 


m SEARCH OF TRUTH. 

Humanism Philosophical Essays. By F C. S. 
Schiller, M.A, Pp. aavii + aqy (London; Macmillan 
and Co , Ltd.; New York l^e Macmillan Com¬ 
pany, 1903.) Price 85 fid. net. 

Ueher die Gretuien der Gewisshett By Dr. Ernst 
DUrr Pp. vii+ 152. (Verlag der DUrr’schen Buch- 
handlung, 1903.) Price 3 50 marks. 

Tat und Wahrheit, Etne Grundftage der Getstes- 
wissensehaft. By Hans von LCipke. Pp. 35. 
(Leipzig: Vetiag der DUrr'schen Buchhandlung, 
1903.) Price 50 pf. 

Proceedings of the Aristotelian Society New Series, 
Vol. ill. (London; Williams and Norgate, 1903.) 
Price los. fid. 

ME oollection of articles and addresses presented in 
Mr. Schiller's volume exhibits all the character¬ 
istics familiar to readers of his previous work. Paradox 
is, of course, not wanting; humour enlivens discussion, 
not shrinking from the antithesis of " comic " and 
" cosmic/'^ or such a phrase as "ponderous pondering"; 
philosophy, literary critldsm, and the Psjrchical 
Research Sedaty are duly represented. Mr. Schiller’s 
style Inottrs one great disadvantage: It sometimes 
leaves the reader In doubt whether the matter Is really 
to be tsken seriously; perhaps this is why Mr. Schiller 
has still Id complain that phllosophera neglect his 
Imperatisos. 

The keynote to the booh Is pragmatism, and the 
essays hero eoffected may datm the unity of this one 
theme. ^ Thft pares vary considerably botii in quality 
and aubfim The essay in literary critldsm, " Con- 
oenring MephlMspIlelet,” may dalm a first place; It 
fd iaftscMliigi no^ and ludd, la iheit, our aiitbof at 
M si' i ei L ^ Itie Ont dght assays, deaHitg wltii some of 
tiie ilidtiifoked qummai of ^tosofihy, have common 
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characteristics and equal value. Bir. SchlUer triumphs 
in destructive critidim; the oommoD-senie eleovB^^ 
pragmatism Is, in his hands, a powerful uwW 
against extravagances not unknown In recent 
Sophy; pragmatism is thus Justified as a tonic; U^we 
object that man does not live by tonics, we are agokl 
victims of a triumph, for a collection of essays is fiot 
a system and not open to a systematic critidm. The 
essay on " Reality and ' Idealism' " illustrates the first 
point; for the second, let the dialogue on " Usdess 
Knowledge " plead its occupancy of space. One of 
the most satisfactory essays is " Darwinism and 
Design," and "Pessimism" is a subject which, directly 
and indirectly, inspires some of the heat passagns in the 
book. The dosing sections on " Immortality " would 
call for no remark except that such a subject too often 
attracts the uncritical, even they wiN probably thbilV^ 
Mr Schiller's concept of " spirit" might have been 
definitely explained, while his admission that the 
" state after death " does not form a jiart of the ex¬ 
perience of any subject In the sense that “ real " and 
" dream " states do, might well have excused not a 
few of the closing pages. One thing more is also 
a desideratum ; that concept of " purpose " on which 
pragmatism bases its claim to rejuvenate philosophy 
must be elaborated; for this we wait, not without fast¬ 
ing, taking the present contribution as earnest of the 
systematic exposition which the introduction seems to 
promise 

As the title denotes, Dr. DUrr’s book deals with the 
question of boundaries, consequently it is critical rather 
than constructive^ negative rather than positive. The 
central problem is. How much may be called certain 7 
and, from the author's point of view, the Immediately 
given is alone fully certain. The immediately given is 
the psychical actuality. But we cannot rest in this; 
f>rob 1 ems arise which compel us to make distinctions | 
even consistency cannot ensure " reality,” for dreams 
may be consistent and yet life is more than a dream. 

It appears then that the necesdty of the immediately 
given coexists with a necessity for that which is not 
immediately given, but that which is not immediate^ 
given has not certainty—It is the object of belief and is 
not justified by any formal logical proof, but by the 
worth which attaches to our conception of IL Realism, 
for example, is without proof, but it is right as against 
anti-realism by virtue of its superior value as a haela 
for science. 

Having thus found belief at the very roots df sdbaoe 
we may cofislder some belief to have some certainty; ^ 
may further show that otiier beliefs, ethical and 
physical, are not less certain than this scientific beHei^ 
and with Chat the Untit of our author's work is readM. 
The result is a defence of belief against aonrie. and qd^f 
some, attacks. It might be ot^ected that the 
baUef cannot bb deftoided by padvinglt n 6 t 
aUe than CbeeMMi^ 

of value an alflwUidaa d^^lficanee.' IW 
dlscueslons cm aad tto 

of 4 KrlMiim llsueh InCbtasiNif 

but the subeequent juatifieatien ofbeflef sWMi^lli^ 
kiadequato foandaflens. 
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subjM of Herr LUpke^e little book is the sig^- 
Ipltaiice ol gentin; the buis from which the subject 
9 dbireloped is the work of Eugen Kiihnemann, The 
leacjxiBltion of KUhnemann’s importance is combined 
aiith original suggestions, but the author admits that 
po evact distinction between these parts can be made. 
The point selected for emphasis is the method adopted 
by KUhnemann of studying thought in a concrete way; 
to understand a thinker we must study the life-history 
of his thought, exposing the soil and climate of its 
growth. This scientific analysis has been applied by 
Kiihnemann in his works on Socrates and Herder. 
The result is a more adequate recognition of per- 
eonali^ as the object of Geisteswissenschaft and a 
clearer Idea of the meaning of personality. From this 
certain deductions follow. Genius means the ability 
adequately to express oneself; it implies a penetration 
Into the very depths of our own being—and, conse¬ 
quently, a power to reach the depths common to all 
humanity, fn both aspects, whether of the method by 
which we interpret the thought or of the manner in 
which the thought expresses the being of the thinker, it 
as equally true to say that thus the word becomes flesh. 

The author is here very much in touch with the sig¬ 
nificance which recent writers in Germany give to the 


term Geisteswissenschaft." He has a further 
interest in relating this movement to theology and the 
progress of scientific theology. The point that in the 
life of genius the word becomes flesh, indicates the 
direction in which we are to look for the expected 
development. The author makes the noteworthy re¬ 
mark that the battle for a God is not to be fought In 
the sphere of natural science, but in this study of per¬ 
sonality, Though brief, the essay is singularly sug¬ 
gestive. 

The published proceedings of the Aristotelian Society 
are always of considerable interest. If comparison Is 
permitted, the contributions to this number seem more 
than usually in teres ting, while the whole series Is per¬ 
vaded with an atmosphere of life and activity. The 
first paper is an able criticism of ** Mr. Bradley’s 
Theory of Judgment *' by Prof. Stout, whose work Dr. 
Bosanquet rightly says is " always thorough and of 
die highest scientific quality." The essay on "The 
Logic of Pragmatism " (Henry Sturt) Is a dmely con- 
tri^tion on a subject that at present stands In some 
need of complete exposition, Prof. Latta's treatment 
of " The Significance of the Sub-consdous " is a dis- 
, tbictly helpful contribution, marked by a luddlty too 
rarely associated with his subject; a little infusion of 
tUs ttoio quality would^have achieved something to- 
ttieking the ooniributiop of another writer ("* 


end Biinpirlclsin ") more intelligible. 

Ip bU diere ere eight papers, and all are worth readr 
iqgf 111' view of (he quatity of the work, it seems a 
ttet the Society should have to record a decrhoie 
^ lUf is oerttioly^^ natter for regi^ 

" dl WW roeer much die qdritd tlieWiea k oppo^ to 
^^Igediledee Ufs. there must be many stiUkMe hf 
do ml etippM the SodeQ^; to cucb th^ 
1 lie itt eteque gt proof of the advantegth 
rlU tti Oe o rehafter tmdi^ G. S, 

Voi- 693 



PEAKS AND PASSES OF GREECE. 
Vacation Days in Greecs. By Rufus B. Richardson, 
formerly Director of the American School of Archa- 
oiogy, Athens Pp, xiii+a4o; illustrated, (London - 
Smith, Elder and Co., 1903 ) Price 75. fid. 

’’VHE genial personality of the late director of the 
American School at Athens is known to every¬ 
one who has made any long stay in the capital of 
Greece during the past five years and more. Ko 
foreign resident, except, perhaps. Dr. Dfirpfeld, 
had wider personal knowledge of the Hellenic penin¬ 
sula than Mr. Richardson. Certainly none had pushed 
a bicycle over so many stony passes, or scaled half as 
many storied peaks. He made mountain-climbing a 
speciality of the American School, so much so that 
climbing of all kinds became a passion of the students; 
and while one risked life and limb on the Acropolis 
precipice to rediscover inscriptions once read by Word^ 
worth in the faco^f the Kimonlan walls, another swung 
himself over the eastern pediment of the Parthenon to 
decipher by the print of the nails the dedication whet^ 
by a Roman emperor had aspired to appropriate the 
credit of the temple. In the pleasant volume before us 
Mr. Richardson describes two ascenls, those of the 
highest peaks of Taygetus and Klfina, the less known 
twin of Parnassus, which overtops by about two 
hundred feet all other summits on Greek soil.' But lie 
alludes to many others, e.g. those of Parnassus itself 
and Aroanla, and probably, with the exception of 
Tsumerka and the Plndus peaks, which are as much 
in Turkey as Greece, he has stood on every one of the 
mountain giants of free Hellas. 

Despite Mr Richardson’s enthusiasm for the 
bicycle, few visitors, we suspect, will be convinced that 
it Is the best vehicle for touring about Greece., A 
comparatively freshly laid road In the Hellenic king¬ 
dom is good enough, but very few are freshly laid, and 
an old road can be appalling. Then there are the 
dogs, and the impossibility of obtaining skilled surgery 
for the wheel outside Athens itself, and the chbnce of 
an occasional row with some rustic, whose dog you 
have had to stone, or whose mule has stampeded at 
sight of you. Nevertheless, given a light and in- 
expensiva Americaif machine^ one may certainly get 
over most unpromising gr^nd with it, and cover great 
distances in the day, from the intolerable irk¬ 
someness of sitting a Greek baggage-animaL Mr, 
Richardson’s account^of hk direa days^ rw'from 
Athens to Thessaly is fixhllaratiog reading; but did he 
really see Olympus from Cidieeraa? Was It not 
rather some snowy par^ of OBirys or Plndus? The 
interval, from the f^ot^qn which ha was standing, 
to Che seat of the go^i k not ksa tbOiione hundred aad 
fifty miles as the crow flics, and there are many ln||pr- 
vening heights. 

Mr. Rlcb^son is careful to mippiM archaolo^cal 
*^ahop,” and to preserve tha holiday atmoephere. 
Therefore, althou^ he gives a .gtimpsa td' M. 
KabhadlM at work at Eplda«nia» and alhldM Cp the 
French awavntlons at Ddphb hlsowp at Cktbilkaiid 
odm, Ua book k to be ro^, not far ik inlorqiadtiin 
qfaotti ^haaei iior» indaadi for eokntJAt infcrmationlN^ 
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any %ort, but for Its revelation of the matchlcBB moun¬ 
tain and marine scenery of Greece, Sicily, and the 
Adriatic cOast, for its breaths of an intoxicating- air, 
and for the sido-lights it throws on Greek peasant in¬ 
teriors and a rural life, which few foreigners have seen 
as often, and known as intimately, as our author He 
shows himself typically American, restless, strenuous, 
adventurous, claiming the right to go everywhere and 
do everything, within the physical capacity of a 
man, but at the same time in singular sympathy with 
a land and people so little like hi$ own The book is 
very pleasant reading for all who know Greece, and 
should serve to excite many, who do not, to visit one 
of the loveliest lands on earth D G. H. 


OUR BOOK SHELF. 

Veher verschiedene Wege phylogenettscher EnL 
wtekelung. By Prof O. Jacket, Berlin. Pp. 60, 
a8 figures (Jena Gustav Fischer, 1902.) Price 
I 50 marks. 

There are three dominant ideas in this notable cssa}, 
each requiring for the exposition it merits more space 
than our limits admit of. 

(1) Besides the gradual changes with which’ we arc 
all familiar, there have been what Galton called 
“ Irrinsillcnt ’* transformations f" saltatory variations,” 
” vprun^weise Umbildungcn ”). By individual vari¬ 
ation within one generation or within a few gener¬ 
al 10ns, certain animal organisms have undergone pro¬ 
found transformations, comparable to the ” muta¬ 
tions ” describe in plants by Korschinsky and 
de Vries, This is an important conclusion, the 
evidence^ for which is palaeontological Prof, Jaekel 
distinij^uishes what may be called three grades of 
variation —(a) the so-called normal range of vari¬ 
ation, changes in the proportions and correlations of 
the structural architecture, limited in final result by the 
conditions of InterHrrossing; (b) abrupt deviations 
which transcend the limits of structural correlation and 
cannot be harmonised with the organic unity, w'hich 
are therefore called ” anomalies” or pathological 
aberrations from the evolutionary trend of the species, 
(c) transllicnt deviations or mutations which bring 
about a new system of correlations, what others have 
called ”a new position of organic equilibnum,” and 
lead to the origin of a new* ” form ” m various degrees 
removed from the original type. 

(2) Prof. Jaekel endeavours to draw a sharper dis¬ 
tinction then has hitherto been made out between the 
origin of a species and the emergence of a new struc¬ 
tural '‘form,” The origin of a species is a con¬ 
sequence of some form of reproductive isolation 
(KreuEUngsBusgleich)—of a restriction in inter-cross¬ 
ing, of an alteration in the radius in mutual fertility; 
but Hie structural differentiation which leads up to a 
new " form " Is a very different, and it may be much 
more litipbrtant matter 

(3) The third, and perhaps the most essentially new 
contribution which Jaekd makes to the interpretation 
of structiM transfonnations, is that he does not reg^ 
these changes as arising by the summation of the 
qualities of adult forms, but as ifaie to inhibitions or 
aGosleratibns of development m the juvenile plastic 
stages. Each Individual ontQgeiiy Is a re^;reatlon of 
the Inherited ”S|aminfor?Ai,^’ with A plastic period in 
which' ne«r adjusuna^te may arise. 

While we have Indicated the three most conspicuous 
Jn this wwy, we have teiie it justm ft 
nses the^ views of an expert pnt^ptplogiit in 
Cd the mecnanism of evolutiqn, and of 
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originality and suggestiveDess, The lllustrai 
evidence are chiefly drawn from ciindds, 
pods, and trilobitesk We venture to express the 
that the author will expand his essay into a boo. 
which he may condescend to be a little less terse., 

j. A. T.;. 

AusgewdhUe Methoden dtf analyHsehen ChemU. 

Prof Dr. A Classen and H. Cloeren. Pp. xvi-fSjK 
(Brunswick: Vieweg und Sohn, 1903.) Price ad 
marks. 

This is just the kind of book to whicb an analyst wltt 
turn with pleasure. It is well bound, well printed, andf 
really beautifully illustrated. It contains, moreoveTj a 
good account of recent methods or improvements la 
old ones, with the necessary details and manipulative 
Kunstguffe which in analysis often means the differ-^ 
cnce between failure and success. 

The subjects which are included in the volume are 
the estimation of the common gases, water analysis, 
which IS fully treated, the analysis of hydrogen 
peroxide, ozone, explosives, the common compounds 
of carbon, sulphur, phosphorus, boron and silicon 1 the 
cyanides, concluding with a chapter on organic 
analysis. 

It would seem ungenerous to try to disMver 
omissions or to offer criticisms when the authors nave 
given so much, and with such evident care and 
thoroughness But the book has one weak point 
which IS common to many books of this class. The 
authors have not submitted all the methods they de¬ 
scribe to personal revision (indeed, it would be dimeuU 
to do so without the expenditure of a good deal of 
labour), but there is no doubt that such a critical ex¬ 
amination, which would help the reader to a choice of 
his method, would greatly add to the value of life 
volume. 

However, the important point for the analyst Is Chgt 
he has in his possession the most recent information 
from a variety of sources which has been cedket^ 
and siHed by a discriminating authority on analyHcal 
matters. 

In looking through the volume it is evident that tine 
analytical work of recent years has lain rather in ttie 
perfecting of existingf methods than in the disdovenf 
of new ones This seems only natural; fcf allihotigh 
new technical processes are constantly coming Into 
operation, the number of new reagents does not in¬ 
crease Oan passu, and it follows, therefore, that tte 
demands made upon rapidity and accuracy In technical 
analysis have to be met by the skilful adaptation of old 
processes to new needs. 

An interesting Illustration of this is Emmerton's new 
method for estimating phosphorus in iron, deintted 
in the appendix to this volume. Phosphorus tea 
always precipitated as phosphomolybdic 
and the precipitate either measured or weighedr T» 
dr^ng of 0 precipitate always means a Leva pf thpek 
By the new method the preclf^Cate is not drledi' bn/t; 
reduced with zinc and eulphurlc acid, and tte kiw^ 
oxide of molybdenum which is fonned Is titrate! aii^ 
estimated with permanganate. ^ J. 

0*Goffnan's Motor Pocket fook^ Bjr . Ifo 
O’Gorman. Pp. ix+a8y. ^(Wpitmlfuter: i _ 
Constable and Co., Ltd-, , Price 7s. 

It is not Burpris&fig to SpiLlliat U last a 

had thdr '• ahd n»w A wftdftT” 

lay chflin to Mi “ 

arranged, thru reitdMng ^ 
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Item of Information required. Our author has 
'A'liMay of espression Which Adds largely to the 
fMaufe 01 reading the book. Take, for instance, his 
QWtfflent of that all-iitiportant worry of the motorist, 
Aa *'po 1 ke.’’ Mr. O^Gorman says, "to pass un- 
,<^||aUenged at a speed In excess of the legal limit—a 
tMng which Is dally accomplished by carts, hansoms, 
even hy the London omnibuses on almost every run 
Wtipn the gradients favour them—and by almost every 
fvflier vehfde everywhere—remember that by sitting 
Upright with a calm face (on a quiet car) you produce 
tio impression of speed cxc^t on turning a corner. If 
turn a corner without being able to see down the 
road you are entering at over so miles per hour you 
deserve to be punished If, however, you stoop forward 
gives the impression that you are withstanding 
and Endeavouring to avoid a high wind pressure), jamb 
your hat over your eyes, screw up your face, stare in- 
teiUly and anxiously, do a great deal of steering with 
visible swinging of your body, blow your horn in 
such a manner as to say * Get out of my way * fre¬ 
quently, instead of pressing it slowly and peaceably, 
you will inv^ably be arrested. I think a couple of 
good actors could safely wager to be stopped by an 
Otherwise inoffensive constable at a pace of 10 miles 
per hour, especially if mounted on a machine the teeth 
of whose gear ' gave tongue ’ like a siren, after the 
manner of certain makes, they would as surely be 
fined " 

The above description is quaint but true, as every 
motorist knows. On the other hand we find admirable 
descriptions and expimiations of the all-important de¬ 
tails of car manageinent, design, &r Our author’s 
tfeatment of electric ignition Is excellent, the accom¬ 
panying diagrams being particularly clear. On the 
subject of accumulators we find much useful inform¬ 
ation, and, generally, the work contains those hundred 
and one wrinkles the knowledge of which goes to con- 
edcute thq successful and trustworthy driver of a motor 
Car, and we cordially recommend to all such the 
possession and careful perusal of this pocket-book. 

N. J. L. 

Weather Folk-Lote and Local Weather Signs. Pre^ 
pared under the direction of Willis L Moore, Chief 
IJ.S. Weather Bureau, by Edward B Gamott. Pp. 

, (Washin^on, U.S.A . Government Printing 
Office, 1903 ) Price 35 cents. 

Tkoa volume is divided practically into two parts, the 
fiflt dealing solely with weather folk-lore gathered 
|h>m many available sources, the second with 
•tunmarles of local weather signs as based on special 
fepoHs of observers to the chief of the U.S. Weather 
BuraUp The latter are arranged alphabetically as re- 
gnrds the names of the towns mm which these reports 
nfe received, and deal for the most part with the pro¬ 
spect of fair or foul weather as Indicated by the 
appearance of clouds, direction of wincl, movements 
''jtal'btlrotnecer, &c. In fact, weathei^folk-lore, as such, 
Wturally consplcuoifl by its absence. This portion 
'qt'Bie. work will not be of much Interest to Britishers, 
as 4 ie" Signs only hold good for the particular pairts of 
in question. The first portion, on the 
^jpmdrl^eftdL ^ mOregeneral lnterest, as many of the 
'qmpt;'^«ayings elore, so for as can be judged. Ihe 
YEmts Of observation of long experience. The subiect 
fl'^^mflivided undot* eeveral different titles, aComing 
Mlbe'Wither wps foreshado^ved fay witidi barometer 
temperature, &q.^ or Iqr Ifte pbcaiiar 
these on bbjects aniitnate oi^ htagiihate. 
i W l wto' BMioiri sayfam, pknobably Onlamlliar to Briftsh 

hut one, wfdi rsgafd twfhe 
ItuMpre that rtin, U 


rather gruesome. " When the locks turn damp in the 
scalp house surely it viill rain " (Amprican Indians). 

Reference is also made to the moon as a weather 
prophet, to many weather proverbs of a miscellaneous 
kmd, and to recent work on possible long-range 
weather forecasting. 

The book concludes with a series of charts which 
illustrate the local weather signs as observed at 
regular stations of the Weather Bureau. 

W. J. S. L. 

The Principles of Mechamsm By Herbert A. Garratt. 

Pp. vm+166 (London: Edward Arnold) Price 

3r. 6d, 

In this book the author has brought together his notes 
of lectures delivered in connection with a course of in¬ 
struction in mechanism at the Northern Polytechnic 
Institute, Holloway. The work is divided Into two 
parts, dealing respectively with the kinematics and the 
dynamics of machines 

These notes arc no doubt valuable to the compiler 
and useful to the students under his charge, but they 
seem too fragmentary to be of much service to die 
general reader. The descriptions of the various 
mechanisms are concise and to the point, but the , 
mathematical treatment, where given, is often unsatis¬ 
factory Moreover, there is sometimes a want of per¬ 
ception of the relative importance in the several items 
which have been in troduced. Thus in the second 
chapter, dealing with circular and straight line motion, 
the fundamental subject of simple harmonic motion 
is not properly defineo, and Is dismissed with a meagre 
treatment extending only over one page, whilst nearly 
three pages are devoted to the comparatively un¬ 
important problem of finding the crank position which 
corresponds with the maximum piston velocity in a 
steam engine, ansvrers being given in degrees, 
minutes and seconds. Special constructions for veloci¬ 
ties and accelerations such as Mohr’s and Klein's are 
given, but these are not well explained, and the reason¬ 
ing IS difficult to follow , the author seems to be un¬ 
aware of the fact that he is here dealing with vector 
quantities. 

In chapter iii. the treatment of wheel teeth .seems 
unsoundJ The chapter is somewhat redeemed by de¬ 
scriptions of gearing chains for cycles, and modern 
machines for cutting worm wheel teeth and bevel 
wheel teeth A number of valve gears are described 
in chapter iv., with some applications of the Zeuner 
valve diagram 

Part li. opens Inauspiciously, for tn the first chaptef. 
which enunciates' the general principles that are to 
guide the student, powe^ and work are confused with 
one another, End ae equation of energy' is wriken 
down which involves the addition of power and kinetic 
energy as if they wpre quantities of like kind. This 
part includes a casthil treatment of speed regulation 
as affected by fly ^vheels and governors, one or two 
problems on bnlancingj water motors, and fricUon. 


numerical data and •igood diagrams, are given, the 
Information being supplied to the author by Messrs. 
GUnther and Sons, of Oldham. 

Caieulating Scale, a Substitute for the SUde Ride^ By 
W. Knowles, B.A., B Sc. Pp, 29. f^ndofi. 
E. and F. N. Spon^ Ljtd.; New Yom; SjMHi'ahd 
Chamberlain, r9O30 Price is. net. 

In this book theaiqtlhor prorides and explains the use 
of two gnpduated scales, placed adjacent tojpdeh other 
for oompaiison and ^xed together, on on^ of 
numbers can be read off, and on the other the 
'{ogarltflins of the numbers, or vice vsrsd, Thls^com- 
pound ecqte is 100 inches .long, aivd is cut up into 
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twenty lengths, printed in succesiive columns, and 
occupies four pages of the book. This comparatively 
great length enables three simificant figures to be read 
oA directly from the scale divisions and subdivisions, 
while a fourth figure can be estimated. The author 
claims that computations can be made with a degree 
of accuracy eoual to that obtained by the use of four- 
figure log tables, and with less trouble We suspect, 
however, that few would be found who would allow 
this claim, or be willmg to give up their tables for the 
author's plan. The title of the book is somewhat mis¬ 
leading; instead of a “substitute for the slide rule," 
the proper description would be, a substitute for tables 
of logarithms; the ** calculating scale" is only an 
ecmivalent for the slide rule in the sense that a log 
table may be so regarded. We fail to see any useful 
purpose that this scale is likely to serve 

PracHcal Orthochrofnattc Photogft^hy. Photography 
Bookshelf, No. 14. By .Arthur Payne, F.C,^ Pp 
178. (London: Iliffe and Sons, Ltd., 1903.) Price 
15 . net. 

In these pages the author gives us an excellent 
account of the fundamental principles governing this 
branch of photography Although he does not pretend 
to exhaust the subject, yet the reader will find that 
enough of the theory has been dealt with to enable 
him to obtain a good ground-work of the scientific 
principles for his own practical use. The ten chapters 
into which the book is divided treat of the advantages 
of this kind of photography, light, the use of the 
spectroscope, visual and photographic brightness, light 
filters, their use and effects, and other important 
subheads. 

Not only is the letterpress clear, but the numerous 
illustrations are well chosen, and add to the utility of 
the volume. Those about to take up this branch of 
photography, and others who are practising it, should 
find this book a good guide. 

Tombs of the Third Egyptian Dynasty at Reqdqnah 
and Bit Khalldf, Report of Excavations at 
Reqdqnah, 1901-2 By John Garstang, B.A., B.Litt 
Pp. 70+xxxiii plates. (Westminster: Archibald 
Constable and Co., Ltd , 1904 ) Price a 15, net. 

After an introductory chapter desenbing the site of 
the excavations add the nature of the results, Mr. 
Garstang deals with the continuity of early history and 
the place of the,third Egyptian dynasty in ancient 
history. Three chapters are then devoted to stairway 
tombs, to their construction, special features, and 
objects from them, respectively The evolution of 
Btal^ay tombs is discuss In a later chapter. Other 
sections of the volume are devoted to the necropolis, 
burial customs, burials under pottery vessels, objects 
front the smaller tombs, and the archaeology of the 
tMrd dynasty. There are thirty-three full-page plates 
ddAtBlnin,^ a large namber of good Illustrations. 


Worked'^fdblems M Higher Arilhmehc. By W. P. 
Workum.'M.A,, B Sc,, and R. H. Chope, B.A. 
Pp. (l^ndon: W. B. Clive, 1904.) 

Price 

Tnie useful fitBe book consists pf two sections; In the 
first many of the difficult problems In the author’s 
"Tutorial Arithmetic" are fully soh^, while 
second ^rfft, wHI appeal more to teachers» com¬ 
prises solutions aTdll the proUems of Section xl. of 
satoe book titould ptovo of value to 
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LETTERS TO THE EDITOR. 

k .1 

[Tfc« Bdtior daei net hold himself rnponsibU for ofM/tmd 
expressed by hU eorrespondents Stiiher eon he umderUdte 
to return, or to correspond with the writers of, refeeted 
manuscripts Mended for this or any other part of Nffruai^ 
Bo notice ts taken of enonymoue communUaiions,] 

Blondlot's n-Rays. 

For the pail few months 1 have endeavoured to ropaaF 
some of Blondlot's measurements with n-rays, taking every 
precaution and following out closely the methods aad 
adjustments described by Blondlot in his numerous papeiw 
which have appeared during the past year m the Comptes 
rendus of the Paris Academy of Sciences. 

A Nernst lamp consuming 176 watts was used, which la 
described by Blondlot as emitting the raye most copiously. 
A variety of screens of phosphorescent calcium sulphide, 
some brilliantly phosphorescent, others very feebly so, werw 
employed for the detection of the rays. The experlmanta 
were earned out In on absolutely dark room to which thO’ 
eye had become accustomed by a wait of fifteen or twenty 
minutes, the only light visible being the phosphoreecenC 
glow of the screen Lead screens, mlckness i inch and 
1/16 inch, were used to intercept the rays, hnd occasionally 
a quartz lens was used to focus them on the screen. 

But in no case could any certain difference In thv 
brilliancy of the screen be shown to be due to the presenofr 
of the n-rays, although the experiments were repeated many 
times and under varied oonditlons. The only observed 
differences in brightness could be assigned to four known 
causes If initially the sulphide was fairly bright, after n 
while it appeared less so, owing to tho natural decay of thv 
phosphorescence If the phosphorescence was very feeble 
It appeared more brilliant by Indirect than by direct viaion, 
this being a well known phenomenon in physiological 
optics, which has been admirably discussed in the paper by 
O Lummer, of which a translation appeared in Nature 
of February 18 (p. 378). 

The third effect was the increase of brightness due to the 
increasing sensitiveness of the eye during the first fsw 
minutes spent In a dark room, and the fourth % mentioned 
below. Several competent observers in England and 
Germany have likewise obtained negative results In tode- 
ing for what Blondlot describes as being so simple, and It 
seems advisable to direct attention in the columns of Nature 
to certain experimental precautions not sufficiently obssrvod, 
perhaps, by Blondlot in the course of his work. 

A slight rise in temperature Increases the brilliancy of 
the screen. Using a screen which showed no apprecialdo 
brightening under the Influence of the n-rays frbm a Narnst 
lamp, it was found that by heating it gently, perhaps 10 
or 16 degrees centigrade, without using n-rays at all, tho 
brightness increases very perceptibly, possibly 50 or loo per 
cent, as neatly as could be esticnat^ by simple obiKV- 
atlon; so that efforts to detect n-rayi may be partially 
vitiaM by the presence of heat effects, from the body df 
the observer, &c , unless special precautions are taken to 
show that this is negligible. Mr. S. G. Brown has broiight 
this point forward very clearly In a recent letter to NAtUlkl 
(January aS). 

On reading a recent striking paper by Blondlot 00 the 
Index of refraction and wave-length or nn'ayi (Comptqe 
renduSf January 18), one Cannot, considering tho 
mental coitions, fail to be impressed by the extraordlfitop 
experimental skUi required to carry out what Btopdtot 
describes. 

In measuring the index of refraction, a oompiirat|(Vi|X 
wide silt (5 mm.) was used, placed 14 cm, from the fttoMnt 
of a Nernst lamp After traversing the silt, the rlljtj 
through an alumlnhito prism, and were dli 
horndgenaous pencil Bpreadlng out into a 
hroadaolng bean. Now In nHianiiipfi the adgffss'L, 
ation there wouM be' two dltttoltfu to Me ovApme^ 
beama heoome so btoad, befthg 1 epi^ >vlde at a d 
14 ooi, from the sqt, that the Intanskr Is grMMly 
Puithermore, It may Im slio#h, bf ualog 
valueg for tbp todm pi tcfiRction, sqn 
.wafidt, so to to the ahtfes of devtotian; ^ 
known tormula for Deat^irtes’s taetfaod^/ 
total mamber there are to teato Ifiito 
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of which differ by o^y 1 j or a a degrees, and 
4rf m^Mag BA occurace gaomaCrleal diagram it will be aeen 
tnM thaaa beami never entirely separate out from each 
etthafi but continue to overlap no matter bow far one paesea 
from the prlem. Thui under the oonditioni of the 
«Rperiinent ft would hardly be poMible to detect the existence 
^^aeparaCe beams at all. Blondlot does not mention the 
uaa of a lens to focus the rays, and If one were used it 
would be necessary to re-focus It separately for each beam, 
■oocordlng to the different values of the Indices of refraction. 

In meaauring wave-lengths of light by a diffraction 
^grating, everyone knows h^ow enormously the Intensity of 
afae Incident light is reduced In the different diffracted 
^hnagiP, yet Blondlot was able, apparently with the greatest 
^aae, to split up a divergent pencil of n-rays, coming 
tiirou^ a slit 5 mm, wide, into eight divergent homo¬ 
geneous beams passing It through a prism, then to take 
only as much or one single beam as would pass through 
n second slit 15 mm. wide, having perhaps 1/50 the in¬ 
tensity of the original beam, and after allowing this small 
fraction of the whole radiation to fall on a grating, to 
detect the existence of, and measure up accurately, a central 
Image and no less than twenty diffracted images, the In¬ 
tensity of each of which must have been considerably less 
than i/iooo of the original beam All this was done with 
a radiation so feeble that no observer outside of France 
has been able eo detect It at all 

But it is questionable from another point of view whether 
the different diffracted images could he observed at all, at 
least In certain cases, under the conditions of the experi¬ 
ment, for the silt was quite broad, 1 5 mm , and apparently 
no lens at all was used to bring the spectra to a focus 
The central beam and the various diffracted beams would 
thus continue to broaden out and become more and more 
diffuse. Now using the ordinary formula (or a plane 
grating and colculaSng back from one of Blondlot's wave- 
fwgths, O'OoSrp, ft folTows that for radiation of this wave- 
ItxMh the distance apart of adjacent spectral images at 
a distance, say, of 50 cm. from the grating would be only 
mm., or considerably less than half the breadth of the 
central beam itself This is with the grating mentioned 
MB having aoo lines to the millimetre. With the grating 
containing 50 lines to the millimetre, the distance between 
adjacent spiral Images would be only oa mm., or less 
ffhu i/B the width of the central beam. In other words, 
dhere would be no definition, and the broad central band, 
cogecher with the broad diffracted bands, would hardly 
Mparate out at all, even using as large an angle of In¬ 
cidence as 75 degrees. 

In measuring wave-lengths by means of Newton's rings, 
it is well known that the rings produced by a fairly bright 
oource of light, such as a sodium flame, are quite faint, and 
a dark background is necessary in order to see them at all. 
Yet if we accept one of Blondlot's wave-lengths, 00085/i, as 
correct, he must have succeeded in counting up no less than 
70 n-ray rinn In the space between two adjacent sodium 
lings, and this by the use of a source of radiation only 
lyS the Intensity of the original source, os the latter must 
have been split up Into homogeneous beemi before the 
rings were formed. It would m Interesting to know just 
where the phosphorescent screen was placed in this experi¬ 
ment, as the rings are formed in the thin air gap between 
dbe lenses, and the eye must be focused on that point to 
eea them sharply. But of course, the screen ooulii not be 
M between the lenees^ as the latter could not then be 
bfouglit into doas oontaet^ and If ft were placed anywhere 
f|Sa the rings would be sojmewhat blurred. 

C. C. ScHBRoie. 

MoGHlI University, March 10 , 

Becape of G^sen Atiin AtmoapheNo. 

In a raoant number of Natubb January ta) there appain 
mn aiTlcle op the above subject by Dr. G. JdGnstone Ston», 

, In WUch he oorrects a statement In the literary lUp^ 

' of the Time* of December is, KpoSi In regM lo the 
6f helium from tl^a earth's atmosphere. Tbd 
of planetary atmosphere ie of so much khpofl* 
le that 1 trust I may be pennUce 4 mrOiin 
tb add a wotd to what Dr. Ston^ SMCodln 
14. 

from hMnetary atmo¬ 
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spheres has, as Dr Stoney remarked, been approached by 
two distinct methods — 

(1) The inductive method, by taking the conditiona as 
they appear in nature and arguing upward to results con¬ 
cerning our atmosphere which may then be applied to other 
planetary atmospheres 

(a) The deductive method, by using the laws which are 
acknowledged to appertain to gases under known conditions, 
and by assuming conditions under which these laws are 
known to apply for the outer stratum of our atmosphere, 
and to apply these laws to the escape of molecules from the 
atmospheCe- 

The flnit of these methods was made use of by Dr. 
Stoney In his memoir on " Atmosphere upon Planets and 
Satellites " in the Astrophysical Journal, 1898. In this 
paper Dr. Stoney argues that since helium is coming Into 
the atmosphere at a greater rate than it is being removed 
from the atmosphere by natural carriers, and since It has 
not been proved to be increasing as a constituent of the 
atmosphere, it must be escaping from the outer stratum 
of the atmosphere, and in doing so must attain a speed of 
997 times Its mean velocity at a temperature of —66" C. 
—the velocity that would carry it beyond the earth's 
attraction. 

In the Astrophysical Journal, January, 1900, I have shown 
by the Maxwell-Boltcinann distribution of velocity that if 
we assume the outer stratum of the atmosphere to be at 
a temperature of 5" C. with a density equal to that at the 
earth’s surface, and to be composed entirely of helium, only 
10 34X 10'* c c of helium would be favourably situated, and 
would attain a velocity sufficient to escape In 10' years—the 
computed age of the earth, and also that if we assume a 
temperature of G6° C , the number of c c that would attain 
to that veloaty would be aa 10x10-**, or less than a single 
molecule in the same length of time, while if we assume a 
temperature of —180° C , which I believe to be much more 
probable for fhe temperature of the ultimate stratum, only 
916x10-'* c c. will escape, which, of course, means that 
an atmosphere of helium at ooriDal pressure and at the 
average yearly temperature could not escape from the earth. 

If these results, deduced from the kinetic theory under 
conditions to which It is generally acknowledged that the 
kinetic theory does apply, have any value whatever, It seems 
to me that they completely refute tho assumption made by 
Dr. Stoney that helium is escaping from our atmosphere. 
But these results do not stand alone as evidence of the 
permanency of our atmosphere Prof Bryan by an entirely 
different method Tfoniactions of the Royal Society, 
London, 1901) reaches the same conclusibn, both In regard 
to hydrogen and helium. 

In the Monthly Weather Review, for August, 1^, I 
further discussed the probability of molecules, In a highly 
attenuated atmosphere, reaching velocities much greater 
than under normal conditions, and it Is ti^e that 

no conceivable effect could influence the renilts sufficiently 
to allow the escape of helium from the attposphere. In 
further evidence of the fact that ther latter view hu been 
accepted by other writers, 1 m» dSe Cbfi work of M. E. 
Rogovsky (sea AsthphysUal fiurital, November, 1901), 
who, after haviim puUwheh the aboivafc'artide, published a 
note In Natuob Quly 3, 190a) In which he stated that Me 
results would have to be momfled lo^ accortlaAoe with the 
results obtained for the eeeape of. fOMe accordjag' to the 
klneClc theory. 

In conclusion, permit me to say that althou^ 1 fully 
recognise the Imp^fectloJ] of the hlne^lc theory in dealing 
with problems of attenuated atmospheree, yet I believe Chat 
the results arrived at upder che s^ial qaeumplione ^mpde 
win have to stand until can be sitopFit by OtW ft 
reasoning that these conclusions ^re not withfp the Hmics 
of the probable results, t.f. that fhe escapb of helium from 
our atmosphere is practically nil. 5 , R. Cotjg- 

Case SdiOol of Applied Science, Cleitaland, O., 

February as. ^ , 1 . j 


DmOMtntiaii of MagnatMUlcilPIlt by lIviM 9l ^ 
•oCilldUary , u . 

iHwIib csparimnti^ on (ba changVjPf lanfUH HrjwCPiaM**- 
4oiy Jwlia r* Pwerr," L «- 

.Budon, thiBHgb vary ounuta, ja loatmip fm niiid 
fluf fa ^ tiM touch.*' If awaiTB«ly tiwf' 
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With Mch an acute lense of touch ae to djecrimlnata an I 
elongation of a micron, It would be BU|ierfluous to think 
out any arrangament which would eerve to demonatrale 
thr minute change of length due to magnetlaatlon Since 
the elongation generally amountB to n few nnlllontha of the 
total length of the magnetiBed wire, It Ib necesBary to have 
an iiuricate apparatus in order to show that the ferro¬ 
magnetic Wire rhangeB its length by magnetisation The 
demonstration of magnetostration to a Inige audience is 
thus a matter of no small diffirulh 
After trying in vain se\'erul means uf showing the mag¬ 
netic change of length and the Wiedemann elfert in a class¬ 
room, I finBll> succeeded in demonstrating 
them by using the capillary ripples formed 
on the surface of mercury A ferromag¬ 
netic wire AB is soldered at both ends to 
brass or copper wlre<4 and BD D Is 
bent Into a hook, so that the wire can be 
properly loaded by hanging weights from 
It. Another ulre OlC is soldered at right 
angles to BD and bent downwards Ihe 
extremity of the \Mre larries a small plate 
P, and dips at the centre of a iircular or 
rectangular mercurv trough AB is hung 
vertically in the axN nf a magnetising 
coil, which should be muih longer than the 
Wire AB By passing an aUernate or 
intermittent current of known frequency 
fine capillary ripples are formed, which 
tart be easll\ projected on the ceiling by 
placing a glnss plate, inclined at 4^ to 
the vertical, over rhe trough, and illumin¬ 
ating the trough b) passing the sunbeam 
or electric light honruntallv un the glass 
plate By aajusting the weights, it can 
be easily demonstrated that for u current 
of given frequency the elongation or con¬ 
traction generalU reaches a maximum 
It may be doubted if the nmximum is not 
' due to the coincident e of the frequency 
with that due to the period of the elastii vibration of the 
wire; repeated experiments show that this is by no means > 
the case. | 

'Next place the mognetiMng roll horuuntiilly, and stretch | 
the wire horizontally b> attaching to 1) a flexible string, 
which Is slid over a puliev and pulled by the weights. 1 he 
fiortlon of (he wire EP is bent downwards, and P dipped 
in a mercury trough. The other end, F, of the wire ED 
IS dfppcd In a mercury pool, nnd an intermittent or alternate 
Lurrent- of kgown frequency passed through the wire 
FOB AC \ On magnetising the wire longitudinally by a 
stcndjlMgAi^frtit, fine rapillat^ ripples are seen in the trough, 
which ^aif be {projected as before mentioned 
As both efletts are grenler in nickel than In iron, better 
results are obtaipefl with the forinor wire 

«t ' H. Nacaoka. 

Physical Laboratory, I^uperlal University, Tokyo, 
Februiugr a. ^ 1 ^ 

'1 - - 

/, .Aartfi Structure 

From Mr. Chevies J J. Fox's letter In Nature of March 
lo It is not wonderful to learn that Prof. Milne emphasises 
the demand for some theory ^hlch shall explain pulsatory 
inovements by which large tracts have been alternately 
raised and lowered. Prof. Milne has seen too much of 
seismic ^ehomena not to do so But with our llmltwr 
knowledge of the earth's interior. It is still a matter of pure 
conjecture what order the globe solidified from being w 
nnais of heated vapours, and quire open to suppose mat 
after the bmeviest look the lowest place, a hollow was 
formed, and''the crust became a cooling shell, with a layer 
of radfum-^obout the heaviest of metals—uitderneath to re¬ 
main a perpetual gweralor of subterranean Imat. Tble 
mate of thlM may be taken as the turtlhg point; for It 
was not untUthe crust hardened ffito fhnpe that the pr^lem 
for wMcfi Plrof. MItnc demands lome effinrt at a sefutlon 
cama fto ealstefics, and It Is curloaslyT encnigh propounded 
hv the p6tuMr which happens to be on tba^ o^Nirite page of 
Naturei—“ eOArfoIdkig in Upper Ou^^lfer^ Hmaslane ” 
—*to aceoiwt for wbldi there are gcologisia wlfo would re- 

ito.' if95. VOL 6^3 
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quire oscillations between lg|Kl and see oontluued fod^ajl 
Indefinable length of tlipe- \ 4.1' 

It Is easy to make a model range of strata in plpififo 
clays and apply lateral pressure crunching them (fiib 
similar foldings, while to stand before the tbal rock aa4 
coldly reason out what actually happened is another mattei;* 
Indeed, the present writer could make nothing that wqa 
not self-contradictory out of such contorted strata, etpecfodly 
when exposed on a very large scale, as occurs near 
pore, for instance, until on visiting one of the large (^114 
active) craters in Java, a mile In diameter and with vertloaK 
faces 1000 feet high, the whole mystery at once beeauUi 
clear For It was evident that a volcano (including fissuvitfi 
in the term) can erupt strata of every kind of material, red 
sandstone, conglomerates and shales, simulating those of 
aqueous deposition, and in all sorts of thicknesses frQjfn 
many feet to a few inches, the material being propelled for 
thousands of feet into the air, and perhaps oil In the course 
of a few days of activity Vesuvius, Etna, and even 
Hawaii can show nothing resembling the astoundibg 
volcanic formations in Java- 

The most tapriclous vertical and lateral movements on 
to be associated with volcanic action, but in the main U la 
successive deposition on uneven ground that manifestly 
causes (he mrvings which are to be so often noticed in ex¬ 
posed sections, and are typically delineated in the picture op 
P 439 Adoption of this theory, drawn from what is to be 
seen round Java craters on a scale nowhera^alse matched, 
does no doubt introduce some modern vibWs foto estabUsho^ 
geology, particularly in the element of time and as to 
the origin of much of our coal 

It IS, however, widely allowed that there was a |diase of 
great terrestrial instability just before the appearance of 
mammals, and equally certain that the vast ejectlooa of 
successive periods varied in con^sition so as to give their 
special mineral character to the Silurian, Devonian, Carbon¬ 
iferous and later formations as classified by geologists W» 
can form only the famtevt picture of the agitations on tho 
surface of the globe in those days, of the tranquil Jnlervala 
dunng which palms and forests grew, roamed in by 
animals, while snells were cast up on innumerable beaches; 
and then of their sudden submergence under beds of volcanie 
ejections following in rapid succession, and reducing all 
life lo fossils Now that the earth has quieted down, the- 
process is only faintly indicated by what has occurr^ lit 
historic times, as, for instance, in the consternation pro¬ 
duced among the residents by the ejection of only a slngfo 
covering of voicanic mud over many square miles of country 
at the eruption of Tararwera, in New Zealand, which tho 
writer saw as a grey unctuous mass, evenly coating ^ 
surface of the lan<&:ape 16 inches thick Six weeka after (ha- 
eruption Admission of the volcanic hv^thesls, (bfOUgh ft 
does not explain pulsatory movements on a continental area 
03 yet, enables uie origin of contorted strata met with 00* 
frequently in the British Islands and abroad to be recog¬ 
nised at a glance, as well as that of whole series of tSi& 
stratified rocks. A. T. F. 

London, March 15. 


SpawDfng of thm Plaice, 

In continuation of the letter you published last w s( fo .' 
(March 17), 1 can now supply some iriformatlon aa 
spawning In the open sea. 

Mr. Andrew Scott, resident naturalise at the PkF 
(Lancashire) hatchery, who Is now eRomlnhig all our tawr 
nettings taken in the Irish Sea, reports to me that the ttM 
plaice eggs this year appear in a gathering token by Mr 
fisheries steamer on February a at i| miles soath^weit ^ 
south of Patches buoy, oti Ab^stwvth; that the next 
rence was on February 10, 6 mlM west of Moieearab#^ 
Bay lightship; and then again on Febniary 18 at 8 Wdta- 
north-west ol the Liverpool nortliMBRt tl^mhlp&' 
eggs have been present in every gMhrelqg sl^ tlM 
off both the Wstsh and the Lfpea^kfre M«sti 
Erin tow-niifclngd later thafl jiaMry bare iwt ytA Wk 
axamintd la ffsuil. ^ ^ ^ . 

It is evidant, than, that the plake la the THsh 8»w .ptatifo P 
spa^altig about a tmoach eanler than thofo jfo 
hahhnriee. It would be Interestfog to hatw 
the North Sea and the fii^ieh Ghjfoadf*^ > . 

Liverpool, March as. W. 
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__ totiar in Nature ^ March 17 Prof. Herdman 
HtagdDona that “ the pUlce in the open-air ponda at the . 
Ijptti Erin Biological Station started spawning on March 3, ^ 
'■Ml those at the Piel (Lancashire) Sea Fish Hatchery (under ! 
e4|der) on March 1.” He would like to know how this , 
Mthnl compares with that of fish in the sea. As the pro- I 
.ftaiM Bug^estB that probably the officials of the Inter- 
.mUtkmal Investigation will be able to speak as to the ' 
^asihdltlon In the North Sea and English Channel," > 
^ llMrewIth state my experience 

the middle of February I was informed by fisher- 
huin that plaice in the North Sea (southern part) were for 
<1^ ihoet ^rt spent. From pcrsonai observation 1 can state 
gfllr ijie larger plBlce trawled by the s s Hiutlsy in the Great 
West Bay on February a6 were spent. Further, the eggs 
^prociired in the tow-nets at the various hydrographic 
•tadons in the English Channel In the latter part of 
February ran hardW fail to prove, on examination, to be 
afaoee of plaice. Prof. Herdman is probably awore that 
lavaitigauom conducted by the Marine Biological Associa¬ 
tion In the south Devon bays during 1901 and 190a estab- 
iltshed the conclusion that " the maximum spawning period 
4 lee between the third week of January and the second week 
of February.” 

In regard to the North Sea, f may mention that I ex¬ 
amined on board about 300 plaice trawled by the s s Huxley 
on March ii*and la on the south-west part of the Dogger 
Bank, and that of these fish the larger were spent, the 
Smaller Immature Only one female had a considerable 
remnant of ripe eggs in its ovary, but none of the males 
were " running ” The eggs procured in the tow-nets in 
4 he southern part of the North Sea are apparently of several 
species, but plaice are almost certainly present, and prob- 
-ably predominate From present facts and previous records 
1 conclude that, as compared with the North Sea and 
English Channel, Prof Herdman's plaice are late in 
4[fdr|jftf to spawn. Wm. Wallace 

Marina Lalwratory, Lowestoft, March so 


Buelld'a Doflnlllon of a Straight Line 

On p. 409 your reviewer states that " Euclid says nothing 
•bout the extreme points of the line ” In bis definition of 
M Straight line, but regards " aU the points on it " 

Will he kindly look at p. 410 of your vol. Ivli., where 1 
liave given reason for considering the older translation of 
Euclid's words to be correct R E. B. 

[ HAVE read the passage referred to, but for many reasons 
-cannot admit that the argument la conclusive. In the first 
place, the quotation from Aristotle's *' Ethics ” has no 
pOiithorlty whatever, it has no grammatical connection with 
itJie prsvioui context, and shows every mark of being a 
marginal annotation which has been wrongly Incorporated 
with the text. Then the use of the same symlml for different 
moiilta (AA, bB| rr denoting segments) is very unusual, and 
Is tiot what we should expect from a competent mathe¬ 
matician, so It Is rash to infer that the use of tfp' £r PA in 
diha sense *' of which r, A are the extremities ” was a current 
Cachnical practice at the time of the writer But even If 
dbU be admitted, it does not follow chab Euclid means the 
lame thing in his definition of a straight line; ail the 
wkldence, It seems to me, points in another direction. 
Euclid has Just defined points, and stated that the extreml- 
4^ of lines ere pointa; if he bad Intended what the current 
^BMish tranilatiort makes him say, would he not lia,va 
" A striaigb( lid fa q Una which lies evenly 1 ^)' 
respect to its extremities "^7 Again, in I. 9 d says, . 
letany pblnt p be taken" (rlxqpfcr Iv) tHi AB | 
^diSairTbA)! iton( If D Is taken ” op ** AB, lufely It Is 
.fnetuded in Che points on AB " (tA M rgr AB owmSb). 
lf 0 Ndar>i EucHd SK|dlcltIy recognises kiflnite, pp ind^ 
AaMt loag, st(ia)gbt lines; the enunciation of I. la Is 
t'M iesipwii > we also the otholia in 

edition of the " Elenjeifts,'*^ v. yfi-fia, 136^ 

^ "Ihn.l'eAl dllBcuUy, I dUnk, is in the uUeiiMnlatjQn nf 
fi .whpt thli is Intendd to mean con harw^ aM^ 
i;l»fW docums^ta sduld be dlscowedv renponaUy. 1 
wh^ EMcBd had in hJs iqiiid waa sootethuv 
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of this sort *—*lf we stand at anv point A on a atralght fine 
and look towards any other point B on It, the appearnnea 
of AB la always the same, and the same aa that which we 
get by going to B and looking towards A. But this Is ' 

only a conjecture; my prlnclpm contention Is that rA del 
ypONfillr eifpsia naturally means " the points on a line,” 
namely, all the points on It, Including Ita extremity or 
extremities If it does not extend indefinitely both ways, and 
that this Is the sensr \ihich the phrase beori in Euclid’s 
definition of a straight line Youa Rbviewei. 

Respiration iu Froge. 

The respiratory movements of frogs have been studied by 
several observers, especially Gaupp and Baglioni, of recent 
years These zoologists have pointed out that the rapid 
up and down movement of the floor of the mouth, so typical 
of most batrarhlans, is a kind of aspiration, and does not 
force air in or out of the lungs to any great extent. 

In a frog recently under observation 1 noticed these move¬ 
ments taking place whih the creature was entirely sub¬ 
merged, and not engaged in croaking, 1 should be glad 
to learn whether this is un occurrence well known to your 
readers To the best of m\ knowledge neither of the above- 
mentioned naturalists allude to it, but I have not here access 
to their original papers (Gaupp, Atehiv fUr AnaU und 
Phyxiol, Anal. Aotneil, 1H96, Baglioni, tbid, Physiol. 
Abtheil, J900) 

Is it nut possible that in certain circumstances, supposing 
the nostrils to be open and the glotlis closed, qrenthe adult 
frog may take In water into Its mouth for the purpose of 
breathing? The remarkablp condition of the blood 
capillaries m the mouth points to It as being normally a 
place for interchange of gases when air is admitted If 
this suggestion be possible, the power possessed by from 
of undergoing prolonged iminerslon may be partially 
explained M. D Hill. 

Zoological Laboratory, Eton College, Windsor, March an. 

Subjective Coloure. * 

In the discussion on this subject In Nature I have not 
seen any mention of a phenomenon which 1 have now and 
then noticed of late years, but never before, nor hard I seen 
it described anywhere When I have been reading and 
have become sleepy, just as I was about to fall arieep 
portions of the print m patches In different parts of the page 
turned a brilliant red. Jt is Impossible ,to make any exact 
observations on the subject, because the moment; one squses 
oneself to do that the printing resumes Its ordinal black. 

1 do not find that this phenomenon is qffectad by the amount 
of light in any way. - 4 ‘ | 

The pbenomenon mentioned by Mr. B. HubbfnRn. 3 iff) 
IS I rue in my case, and I attribute it to ftbe fact tnat the 
eye that is exposed to the greotm light^i. more or less 
dwied, or else has light renectea Int^l'from the eyelids, 
and so the field of view is suffused wittMred or orange light 
which combines with the tlokjefA wJth the shaded eye 
^ WpJaACKHOUSE. 

West Hendon 


Hoifsp, Sundet||^<L, 


1 


Bneondgry Rodlntlono of Asdium, 
RNCLOse two prints I have taken with 


radium 

screen. ^No. 1 shows the htipression of a steel pen^i^, a 
tteel screw, and on ordinary paper fastener, ThsM articles 
were (aid on a phocographlc plate and exposed tor 6 days. 
No. 8 shows the impression of two brooxe ooina (half¬ 
pennies) similarly placed, but expoted for 13^ days.^ ,One 
c<rin rests partly on the other, and at this part the edge of 
the lower coin is very much blurred, pointing bg rather 
great secondary radiation from the upper com. 

Another peculiarity seems to be that whilo in one of Bie 
photographs Che articles a (4 shown aa shadows^ In the qther 
tlM coins show bright on a darker hackgrqun^ Does this 

C nt to the pdislGlIty ol hronxe emsed to radium rnsi, 
such a ptefod As 13} dAys heeonilbg mart rAdlotoctirt^ 
than radium ItMlf? , J. S, IXitiA. 

CulkAqa GQllagOj Abingdon, Berks, March ^19. 
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BRITISH UZARDS.\ 

E are glad to welcome thii cofi^anSon volume to 
^ * the auwor'B Excellent work on Britiih snakes, for 
with the two together the amateur naturalist will learn 
practically all that he wants to know with regard to 
the reptiles of our islands. Not that these works are by 
any means exclusively for amateur naturalists, as there 
is much matter in both which cannot fail to interest 
their professional brethren. If Dr. Leighton can be 
Induct to treat th^ amphibians in a similar manner, 
we shall have a complete account of the life-history of 
all the British terrestrial cold'-blooded vertebrates. 

The apthor's mode of procedure is very thorough 
After mving the lea^ng characteristics of lizards in 
general, he describes in some detail their anatomy, and 
then proceeds to deal, setiahm, with the five Bntish 
representatives of the group The external features of 
each are Illustrated by reproductions from photographs, 
of the excellence of which our readers have an oppor¬ 
tunity of judging for themselves from the accompany¬ 
ing sperimen. 


A 


occur at regular intervals of two scales' Hsngth, 
spaces coinciding with the lengths of the cau 
muscle; and the author Is of opinion that the sUfi 
ficial structures have much more to do wiBi ' 
ing the fracture than have the septa in the call 
vertebrs. 

Concise, exact, and at the same time Interesting Is 
our verdict with regard to this admirable little volume. 

R. L. 
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Fio. f.—F«nwlfl of tin Connon VivipareiM Lliud. 


It is a common belief that reptiles are totally wanting 
in Ireland; thl^ however. Dr. Leighton shows to be an 
error, as the common viviparous lizard occurs in that 
island, where, however, it Is the sole representative of 
its order. Ho# it gpt there, to the exclusion of Its 
br0!thren, he attempts to show. In the later chapters of 
the book the author has gone very carefully into the 
local distribution of lizards In our islands, with results 
of considerable interest; and in order that readers may 
record new obaervadons for themselves a few tabulated 
blankjpegai anp appended. Horticulturists should pay 
■PWaf attention to the author's statements os to the 
mnsat value of the slow-worm as a slugi^terminator. 
The enlar;^ j^grams of the '* squamatlon " of the 
head afford an easy and exact method of Identifying die 
British Species^ lizardsk 

Special iiUiermt Jsttariiei to Dr, Leighton's InvestU 
gemns with regard ^ the ^nomenon of taU^fracture 
tp It jkiPdlnfted out that such lines of fracture 
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OFFICERS. 

reference to the second article on " Science 
the Navy," published in Nature of last year, lb 
will be found that the gist of that article was the con¬ 
demnation of the over-specialisation of officers, accom¬ 
panied by remarks in favour of the interchangeability 
of their duties, the practice of the German Navy being 
brought forward as an existing evidence in support ot 
such views 

Increased support of these views will be found in a 
valuable lecture which was 
recently delivered by Ldeut- 
Commander K. Sato,,of the 
Imperial Japanese Navy, at 
the Royal United Service 
Institution, on " The Educa¬ 
tion of Japanese Naval 
Officers of the Executive 
Branch," in which that 
officer shows that the 
"Eastern nation," thought 
at one time to be " too 
bookish," is by its methods 
of education making its 
naval officers ^ eminently 
practical men with a good 
grounding of general and 
scientific knowledge. 

The lecturer admitted that 
his country had fairly 
followed Great Britain'a 
footsteps in this important 
matter of education, and had 
duly profited by the Instrucp 
tion of her officers, but 
modestly hinted that perhaps 
in one or two small par¬ 
ticulars they had gone " ona 
better ” than we had. Here 
it is encouraging to note 
that the gallant chairman, with his life-long 
education in the tradidona of our long established 
Navy, said that there were many things this country 
could learn from the Japanese Navy—encouraging 
cause we believe that this power to see goOd In craeci 
where it really exists and determlnadon to pniBt by 
the same Is a ruling spirit amongst our officers- 
Whllst giving due encouragement to the spedallst 
o^per* It Is the constant effort of the Japanese to pnb 
Amt round ofiters which is so striking, and olie 
would think they had ademted the following ae dl^ 
maxim" Inaaverlenoe is no excuse for the nan» 
performance of any duty, for, it ia the duty of an offloc^ 
f^to make himself acmiainted with the detail of sipery 
di^ he may be called upem to perfomii" ' 

This la a high standard, ana npr many fuHjr ktChln 
thereto, but It will hardly be 4 «n|ed chat R ttrauld be 
the aim dr every officer, wbUet ffiosr who nifubdie^ 
education should do all In dii^ power to kef# theiCMb# 
open with effldent aide by the way. Intetdbrif^^ 
abilkykaveryptoiidiiwr^tosucnagOflAk'^^ 
Another point which' nda lecture brim 


(From Lal^ton'i ** Uft-Hlitorxof BritUi UmdA.") 
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[ ttiining of the specialist officer in the Japanese 
He is encOuragra to specialise according to the 
phf his mind, whemer in ^nnery, torpedo or navi- 
'm, but apart from the special course in those sub- 
which he has to go through, each officer has to 
I up several other subjects not immediately bearing 
upon the one in which he is to be strongest Here 
a^hi are Mints to be studied and thought over, for it 
ia^oertaiii that until very recently our specialist officers 
him been k^t too much in a groove, mnner has 
" stuck to his linstock/’ the ** timonnler to his helm," 
and though either might easily be called to do the 
other's duty, they have seldom if ever changed duties 
and thus obtained experience. 

As rewards to specialist officers, the Japanese ^ve 
the more Important positions and earlier promotion, 
Imt no extra pay. we give extra pay but no earlier 
promotion; nevertheless, their expert Icnowledge bears 
fruit when selections are made for certain higher posts 
of the service. 

With the personnel at our disposal, and a naval 
administration which does not hesitate to throw down 
the barriers of prejudice standing in the way of sound 
progress, ma/we not look to doing " one better " than 
any competitor in the naval world? The answer is, 
Yea, if the voice of science is clearly heard in its proper 
place. 

THE NATIONAL PHYSICAL LABORATORY, 

^HE report of the National Physical Laboratory for 
^ the year ipoj, which was submitted to the Board 
last Friday, is the first report covering a full year’s 
working, and shows that very satisfactory progress is 
being made. It is clear, however, that on the financial 
side the laboratory is in need of further support, even 
if it is only to continue to work as at present, whereas 
it is eminently desirable that the work sh’ould be widely 
extended so that the laboratory can undertake to carry 
out a number of tests for which there is a demand, and 
whidi it is now obliged to refuse. These will in many 
cases necessitate a considerable Increase in the equip¬ 
ment, which is at present very inadequate in many 
branches, and naturally also an increase in the annual 
expenditure, which will be only partially recouped by 
the fees derived from the tests carried out It is also 
pointed out in the report that the staff is not large 
enough, and that the income should be sufficient to 
allow of higher salaries being paid to the assistants, 
as those which are at present paid are not liberal 
enou^ to secure the permanence of the services of 
men of the necessary ability. 

The net result of last year's working was a loss of 
a Uttle more than looi., the receipts being, in round 
figures, io,aool., and eaipenaiture 10,3062. The 

r aldent and council of the Royal Society have been 
communication with the Treasury, and it has been 
arranged that the grant of 4000!. shall be continued 
for aAother year (unti] April, 1905), and also that a 
aefaama for the future wming shall be drawn im by 
tba axeoudve committee for.me consideration of m 
Troosury^ It la aanmtiy to be hoped that aatisfadm 
grrpfigemonts will be mue, and mat the very valualila 
sfont which Ifie laborato r y can perfonn in the future 
nA'itot be cripfdsd for want of fiuida. It is interesting 
looiMiipsre the tiovemnient grand to similar institu- 
tkM albroad which are stated in the report. The 
IhriMkimnstalt adone enjoys a grant pf i6,oom., the total 
WM telttlte vartoUs d^rtmerttiodt Chariottenburg 
same worit as the Natfoul Physnl Labpr- 
"^^r'Wtb^g^40,ooal. In^ America the grant to lAf 0 
laidb-^Buraui is ip^oqoi., and In France the 
'i 4*Esiato had a grainc of 5500!, for Its first 
' ' 
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If we turn, however, from these financial consider^ 
atlons to the technical parts of the report, we find 
nothing to cause dJssatisfactiocf, but, on the conCraiy, a 
record of very valuable work acoompUshed. The 
laboratory has a double function to perform; it has to 
carry out tests, measurements and standardisations for 
the public, and it has also to undertake research work, 
often of a very difficult character, in connection with 
these measurements Many of testa which the* 
laboratory is asked to make are, as a matfer of fao^ , 
researches in themselves, some of these orit quoted In 
the report, and we may mention, as an example, a 
scries of comparative tests on the materials used.fdr 
lagging steam pipes. But apart from these there is 
a vast amount of experimental work to be done in con¬ 
nection with the fixing and reproduction of primary 
standards of all sorts, and it is very gratifying to see 
that attention is being given to these questions In a 
manner which gives promise of excellent results in the 
near future. We cannot refer to all the work of this 
kind which has been undertaken at the laboratory but 
m^ mention a few tTOical examples. 

Experiments have been carried out on the mercury 
standard of electrical resistance, eleven resistance tubn 
having been constructed by Mr. Smith. The results 
of the measurements made with these tubes show that 
they agree among themselves to about ^ parts in 
100,000, and that the final result agrees with that of 
the Reichsanstalt to about i part io 100,000. Experi¬ 
ments on the standard (Clark) cell have shown that 
impunties left in the mercurous sulphate have a con¬ 
siderable effect on the value of the electromotive force; 
it is hoped that a standard method of purification leodp 
ing to consistent results will eventually<be obtained; 
at present it is stated that the general result of the 
work carried out and the tests on cells submitted for 
standardisation show that the Clark cell cannot be 
regarded as a trustworthy standard. The laboratory 
has also under construction a standand ampere balance, 
and when this ia completed a Lorena machine, to be 
presented by the Drapers’ Company, can be t^en in 
hand. The laboratory will thus in time be in a posU 
tipn to give final authoritative determinations of 
three fundamental electrical units. 

As typifying research work of a'somewhat different 
character, we may refer to die worit which the lahor^ 
atory is doing in connection with f^toinetry* This 
is a subject in :which the only slBfidard wyji qeqB yB ' . ■ 
the pentane lamp—is at best Only a secondary standard, 
and one of a very unsatisfactory character. Work ia 
being carried out In connection with the variation of 
this standard with the barometric pressure, and with 
the amount of carbonlp acid and water vapwr present 
in the air. The result of the^ rdreortbes mav lead to 
a more accurate definitioo of thd conditions for using 
the pentane lamp, but the iaboratery sfso proposes to 
undertake experiments op some,more d^nlre stat^ard, 
Such ap the radiation (tom a teitere centhnepre of 
glowing platinum or from a perfmly black body at 
a definite temperature, which may lead to the establish¬ 
ment of a standard which can ht regarded more as a 
primary standard. It is hs be njoted ftat thelaboratoiy 
IS using large bulb electric lenips as seobnd^ 
l^fndards, and it Is probable that these will 
Umore satisfactory tiian the pentanS lamfi, espSwte' as* 
pg standard which requires a chetftteaf affalyrte 
atmosphere every time It Is used wlU not be 

S Lcticable. Another research of'Very great practical 
poitanoe, which is beli^ carried te|C Iv Dr,' HaittST, 
is the InveetigatiofK 01 t^e vatiOda liiietiiods of 
measuring high temperaturss; dfisMiiatiotf ^bas 
alrea^ bm, made ol^th^ rplarive merits „yand 
aeancy ot rite diffeeeot meritodsavalUMp forjpeainn^ 
niAte up to 1100^ C.. tbe resiilte df htivS 
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been communicated to the Royal Society, and Dr. 
Harker ii now enfi:aged ,in carrying the investigation 
further^up to temperatures between rooo^ C. and 
aboo° C, Thu research includes an examination of 
thermoelectric force of various platinum and 
platinum-alloy junctions, and of the effects of small 
percentages of impurity. The results of this work 
|diou1d be of high value to a great number of 
Industries. 

We hnve referred more especially above to the work 
which Is being done in the physics department, but we 
might equally have quoted from the work of the other 
departments. For example, in the engineering de¬ 
partment Important work is in hand in connection 
With wind pressure, with the specific heat of super¬ 
heat^ steam, and with the determination of the 
physical properties of a series of nickel-steel alloys 
prepared for the laboratory by Mr. Hadffeld Similar 
examples might be taken from all the other depart¬ 
ments, but space does not permit us to enter into further 
detail, and we must refer those particularly interested 
to the report, which is itself very condensed 
Sufficient has been said, we trust, to give some idea 
of the importance of the work which the laboratory is 
carrying out and of the progress which has been made 
It seems that the value of the institution is likely to 
^ fully recognised by the technical public if one may 
jud^e by the steady increase m the number of tests 
which have bran carried out In iqoa, during nine 
months’ working, 269 tests were m.ide; last year this 
number increase to 1330, which is equivalent to an 
ancrease of nearly 300 per cent. 

Malricr Solomon. 


FERDINAND FOVQUE. 

T2 Y the death of this illustrious geologist and 
^ iTiineralogist the ranks of science have lost one 
of their most notable chiefs Half a century has 
passed away since he began that remarkable scries of 
Investigations which have contnbuted in so large a 
measure to the progress of vulcanology and petro¬ 
graphy. In i8j4, associated with St. Claire Oeville, 
he published his earliest experiments on the losses 
effected by heat on minerals, but he was soon led into 
the domain of volcanic geology by studying the com¬ 
bustible gases given off from the flanks of Vesuvius. 
The eruption of Etna on January 1865, furnished 
him with opportunities of investigating the phenomena 
of a volcano in full activity, and the senes of com¬ 
munications to the Paris Academy of Sciences record-^ 
ing his observations and deductions established his 
nputation as an accurate and accomplished diemist 
Md mineralogist. The following year came the 
famous outburst of Santorin, and Fouqu4, who had 
flow taken wthusiasticaliy to the subject, hastened to 
pmnt by me rare opportunities whkh thie eruption 
uorded for the details study of volcanic phenomena. 
Fot several years he contirtued to publish the results 
-of ms visit and of his analyses of the rocks and gases 
^ich he had collected, finally embodying the whole 
ebborata investigation in his great monograph 


■J' —wviiAVii npifCBTCU in IBTOl 

ana was at once hailed as one of the most important 
Madseft tiiat had yet been written in the d^alA nf 

W^te tiisse studies were in progress he applied the 
mlcrosoqiic methods to the Invest^tion ^ 
;^Icaiic i^Dcks. After some years of sUGcetsful 

]jft2!!!*i'L*****c.?*l* he Mnuetf Krith M. 

whqse powers" In the determinatiiDfi of 
‘Aaract^ of minerals and the- minule 
rockb pointed hiln but as Sn adtnlntble 
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colleague In sudi a domain of research. 
given himself with the utmost ardtm to 
gation of the optical characters dt the fdapaiSi! 
search in which he employed afl the resourti^^ df 
modem chemistry Snd micrbscopy, which 
time and thought tor some twelve years, and’oirwiudi 
he justly pridra himself as his most original cOh'lriibu.- 
tion to science. ‘ 

In the course of these inquiries his attention and')hat 
of his fellow-worker were directed to the Impcntaipce 
of endeavouring to imitate the processes of datumj^ 
reproducing minerals and rocks artificially. 
he published his “ Synthesis of the Felspars/’ and'in 
subsequent years the experiments were continued by 
the two observers through a series of trials in which 
they successively produced, ^ fusion and cooliUg, 
artificial compounds which, alike in cheiUkat compofi- 
tion and minute structure, precisely resembled basib 
Igneous rocks. From pyroxenic labradorite they were 
1^ to obtain in succession artificial leuco-tephrirtes, like 
the lavas of Vesuvius, basalts, diabases, dolerites and 
ophitic meteorites Hie results of these researches 
were collected in the memorable ” Synthase des 
Mindraux et des Roches," the appearance of which in 
1882 marked an epoch in expenmentar^feology. Up 
to the end, however, it was found impossible to re¬ 
produce artificially the acid rocks of gr^tic type 
MM Fouqud and Michel-Ldvy, while erwa^ed in 
these inquiries, found also time for a detaileiT study 
of the minute structure and composition of the crystal¬ 
line rocks of France, and embodied the results, of this 
laborious investigation In the great ^arto monograph 
" Min^ralogie Micrographique. lioches bruptives 
Fraiifaises," which, with one volume of text and 
another of admirable coloured plates, was published 
by the Greological Survey of France in 1870. 

The eminent petrographer was not merely one who 
relied on all the resources of a well equipped modern 
laboratory. He studied his subject in the field also. 
One great element of value in his volcanic Investi¬ 
gations arose from personal acauaintance with the 
phenomena of active volcanoes. His knowledge of the 
eruptive rocks of his native country was likewise 
widened ^ prolonged examination of them on the 
ground To him we owe some of the most interesting 
sheets of the map of the volcanic region of^centrd 
Franco, where he traced the relations and order of 
sequence of the volcanic eruptions whidi give that 
part of the Continent such absorbing and pwennial 
interest 


In his enriy years he had given some attention to tbe 
phenomena of earthauakes. Hence when the French 
mission was dispatched to study and report on the 
phenomena of the Andalusian earthquake of December 
25. 1884, Fouqud was placed at its head as director,' 
associated with some of the ablest geologists in Fr^be. 
The massive quarto memoir containing the report 4rf 
this mission is specially notable for the record of tiie 
experiments made by MM. Pouqud and MlefaAldvy 
to determine the rapidity of the profiagatton' of waved 


of shock In different kinds of rocKs. Foumd fikcwlps 
showed his continued Interest in this subject by oon- 
tributing in 1888 a little popular treatine, Lea 
Tremblements de Terre," to the BibliotMqug Seimu 
H/^e Coritemporaine. \ 

For man/yeare past the professor had gLyW^MUire^ 
of lectures at the CoHilge de Prance, A 

carried oa hiq chemical and wlli<rtgin|ilii^ lesiiAiNililii 
He lectured with his usual 
on March e. On the folloerfaur 

eeembd In hta^aaiw health. eiuL'nm 
grofMcaF aubjecte with hlS soh-in^w, Artofir 
but hext mon^ (March 7) he 
sleep at dt seventy-five. ^ 
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modwC «nd i^tlring, absorbed in his work, 
tfbout worldly arolausS, and always haziest 
Dl me midst of his charming family, Fouqud was an 
dUurimle of one of the best Upes of a saentiftc man 
Hi# (leath makes an irreparable blank In the scientific 
iocl^ of Parts, and has filled with sorrow the heart 
of everyone who had the privilege of his friendship 


NOTES. 

A MBtfOEANDiui by the financial secretary to the Treasury 
soqilainlng the estimates for Civil Services and the Revenue 
Departments, 1904-5, was issued on Tuesday. The estimate 
for education, science and art, is 15,798,117! , which is an 
Inmase of 1,317,895/. above the amount for 1903-4 The 
1903-4 figures Include a supplementary estimate of 
45,oool, for the relief of the National Antarctic Eapedition 
—a service of a quite exceptional character, for which any 
provision that may prove to be necessary next year will 
tie made in a similar form. The bulk of the addition arises 
on the vote for the Board of Education, as the result of I 
,recent legislation, but Public Education (Scotland), Public I 
Education (Ireland), and Universities and Colleges (Great 
Britain) also show Increases The Board of Education 
•(England and Wales) requires 985,131/. more than this year 
Of this increase 50,580! is for grants for training trachers, 
pupil teachers, &c., and 52,303! for grants in respect of 
location other than elementary The principal increase, 
liowever (889,688/.), is for grants towards expenditure on 
public elementary schools Universities and colleges. Great 
Britain, will require an additional 33,100/. to provide for 
^ants for the new universities at Liverpool and Leeds (for 
«earh of which 2000! is included), and for the proposed 
-augmentation of the grants In aid of colleges, for which 
54,oooI is inserted, or double the aihount voted In the 
^rrent year 

A Reutu telegram from Vienna, dated March ig, states 
diat at the request of the Academy of Science, the Austrian 
Minister of Agriculture, in order to facilitate Che solution of 
certain important questions relating to the nature of radium, 
kas ordered that from January 1 last until further notice no 
ending should be permitted in the residues from the manu¬ 
facture of uranium colours at Joachimsthal, and that 10,000 
kilogrammes of those residues should be reserved for pur¬ 
chase by the academy and another 10,000 kilogrammes for. 
M and Madame Curie, In Paris These consignments are 
to be devoted ^entirely to the purpose of scientific experi¬ 
ment. 


^ At Parie on Friday last M. and Madame Curie were 
,^noured by Che Municipal Council at the Hdcel de Ville, 
mid congratulated on their reeeorcfaea on radium. The two 
fiaveetigatori were preeeiited with silver medala bearing the 
Inacriptlon, " City of Pnrla to M. Pierre Curie and Mme. 
Verie Curie, Laureatea of Nobel prise in 1902." 


Thp IPaiAfngfen EeMag 5 lpf states that the U.S. 
XSoilgrees has granted 5000/. for the continuation of Or. 
' B P. Lpiigley^e eapdrlmenCa on dirlol flight. 

Prof. Arm, profeeeor of phyalct at Jena, and Prof. 
Neumaim, prelesaor of mathe^tics at Lelpslg, have been 
ARpoltited meiRbers of tfle Bawlan MaxImUlan Or^ for 
wcnoca. ^ f 


Brkitb Mfdical /earfial uncuneea tha^two dl» 
7ji|^'utiliei1 pbyilelogista^ Prof. LtdRl Loiplanl, Romt, and 
Biadaot Turin* bMii imned SenatM qf 
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The death Is announced, at the age of aUtydlrb,. bf 
Julee Gamier, known for his exploradohs In^Maiw 
, and for his gecfioglcal map of this district. Hla dteoovnfy 
of nickel ores in this French colony popularised the use of 
nickel In France, and a as thus of material advantage to 
the colony He was one of the founders of thp French 
society of commercial geography 

A numher of letters have been appearing in the Times 
with reference to the electric railways to be constructed tn 
the heart of the Snowdon dlstrlrt, which, It ie urged by 
several correspondents, will greatly impair the natural 
beauties of the neighbourhood The scheme includes the 
electrification of the narrow gouge “toy** railway from 
Dinas to Snowdon, the extension of this line through 
Beddgelert to Portmadoc, and also the construction of a 
branch line from Beddgelert through Pen-y-gwryd and Capel 
Cung to Bettws-y-Coed- These extensions have been 
sanctioned by the Light Railway Commissioners, and a Bill 
for a further extension from Dinas to Carnarvon was before 
a House of Lords Committee lust week, the preamble of 
which it found proved The railway will thus not only 
serve a district largely frequented by tourists, but will enable 
the slate from the quarries to be brought down easily to 
Carnarvon without the two or three changes of conveyance 
now necessary It is also proposed to supply power to the 
quarries, the power is to be obtained from Llyn Llydaw, on 
the slopes of Snowdon, whence a pipe line will be run to 
the nearest point on the railway at which a generating 
station will be built. 

Tub completion of the electrical equipment of the Liver¬ 
pool and Southport line of the Lancashire and Yorkshire 
Railway must be regarded as an important step in tha 
progress of steam railway electrification. This is the 
second steam railway to be electrified, but the change is of 
more importance in this case than in that of the Mersey 
Railway on account of the fact that it is likely to lead to 
the electrification of all the suburban lines of the Lancaihlre 
and Yorkshire Railway, and possibly also of the London 
and North-Western Railway The section which has just 
been electrified ie nearly twenty miles in length, and has 
to deal almost entirely with passenger traffic. The effect 
of the electrification will be nearly to double the number of 
iralDS running between the two termini, and to reduce the 
time takhn over the Journey from 54 to 37 mlnutei. Power 
IB generated at Fromby, noarlv at the middle of the line, at 
7500 volts three-phase, this Is tranaforn^ down and con¬ 
verted to continuous current at 600 volts, et which pressure 
the train-motors are suppllecU The current la collected 
from a third rgll outside the track rails, and each train has 
two motor-cars, one at each end, wltti two trailers In 
between, It Is pleasant to nbte, considering that all our 
electrical tramway equipment hes been borfw^ed (rom 
America, that the whole of the equipment of thle Hn« is of 
Engllah design and manufacture, the rolling stock having 
been made by the railway company, and ol) the rest of the 
work executed by Meeere Dkk, Kerr and Co 

The figures published by Mr. J. W Bradley, engineer to 
tha City of WeeUninster, giving the results ol taaU.qn the 
different latnps eipployed in street lighting, arp oolMlngly 
voluablo as the tests are made uhder actual woriBag con¬ 
ditions and Include oil costs of makiteiiaaoe, interest qn 
capital, slJiklng fund, kc. The reiuUe of the slxlb aeries 
ore published in'''tbe &ceirUion of Itodi ii. Fi^ 
series of teste Sugg's high preisufo In' 

mant Sheet coma out cheapest (y-fis pence per^joendlopo^f^ 
the, sree on the Weitmlnit^ Supply CofgOMlob 
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belnff second best (^73 pence per cancfle-power year) As 
tbe average of the six series of tests, however, this order 
Is reversed, the arcs being cheapest (b-y pence) and the 
incandeacant gas second (985 pence). It is to be noted, 
however, that the cost of tbe arc lighting seems to vary 
considerably with the type of lamp and conditions of 
contract; there hre three different electricity supplies In the 
City of Westminster, and the cost of the arcs on these three 
supplies is respectively 11 5, 15 1 and 87 pence per candle- 
power year. The triple flat-flame burners in the Strand 
cost 47 5 pence, and, indeed, there Is apparently no other 
form of lighting that can compete with the arcs or Sugg's 
high pressure burners 

The report of the departmental committee on the use of 
electricity in mines which has recently been published is 
likely to be read with the greatest interest by all electrical 
and mining eng^lneers. There can be little doubt that 
electrical machinery, which is already In considerable use 
in mining both here and abroad, is destined to play a still 
more Important part in the future. The eatreme flexibility 
of an Installation of electric power is particularly advan¬ 
tageous in mining work, and numerous machines for per¬ 
forming the heavier mining operations have been con¬ 
structed. The objection on the score of danger, especially 
in mines liable to an explosive atmosphere, Is not in reality 
a serious one, as proper design and supervision of the 
machinery are easily obtained. The proposed rules which 
have been drawn up at the end of the report referred to 
above, though at first reading they may seem too stringent, 
should have the effect of ensuring Che safety of the miners 
and of begetting confidence in electrical working, so that 
one may hope that the report will stimulate the application 
of electricity to mining. 

Dr. C, Barus, of Brown University, Providence, R I., 
has sent us several photomicrographs of fog particles con¬ 
densed on X-ray and other nuclei Unfortunately the details 
of the photographs are too fine to be reproduced satis¬ 
factorily In these pages. The nuclei were produced by 
passing the X-rays for from one to ten minutes through 
saturated (jUist-free air in a large condensation chamber 
The nearly Cubical chamber was made of wood impregnated 
with resinous cement, lined with a double layer of uiei 
cotton i^loth, Sind provided with faces of plate glass. The 
particles were caught on a plate of microscope glass 
covered with an oil film and exposed to the subsiding fog 
for thirty seconds. The plate was then adjusted for photo¬ 
graphy In the ensuing thirty seconds. In one photomicro¬ 
graph fog particles of all sizes from about 00005 cm to 
oooso cm are, present. Indicating a similar gradation of 
nuclei, Eztremdy fine fog particles (0-0093 cm. to o 0009 cm 
In dfamater) apptar on another picture corresponding to the 
large 5(mn-blue-parple corona, and are due to condensation 
on pbosphonis nuclei. Dr Barus hopes to apply this photo¬ 
graphic nieUuMl to the study of atmospheric nucleatlon, and 
thhs to c^ln those i^iportant but small qualitative differ¬ 
ences of nucleatlon which must vanish from the corona as 
a whole. ^ 

Is made In the Tfmcrof March 9 to a despatch 
which hat pqea received by the India Office in which the 
Indian Gov0uKfnEaf iodlcatts the methods by which It 
hopes to effect an Improveni'ent In the quality of exported 
IllffiaO cotton. The .moisc dlfficull question, and one for 

do remedy baa been found, Is how 10 prevent the 
■dmlilare ^of InfWlo^ fradei In the padclng. The other 
prolMa which ii engli^ng the attention a( ihe Dovemment 
Is coillimle&\Utb the Ifnproveihaeit of the ^ n that 
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cotton obtained may be of better quality. The accUmatli^^' 
tion of foreign epedes hae not been attended with 
success, but the Government now hopes to attain its ohJeci 
by the Improvement of some of the indigenous specler el^er , 
by selection or by hydridisation. Experiments are In 
progress at Surat, and also in Behar, In the United 
Provinces, and in the Punjab 

It has generally been assumed that in the wood of trees,, 
especially the heart-wood, the cell-walls are entirely llgnifiedp 
so that the paper contributed by Prof. M C. Potter to the 
Annals of Botany, In which be gives proof of the cellulosq- 
stalning qualities of the walls of some cells, even in the 
heart-wood of trees forty and sixty years old, will lead to m 
modification of present conceptions. Another fact empha¬ 
sised in the paper, but which has been known since Hartig 
treated the subject In 1878, is the digesting action of oertafn 
fungi by which lignin is changed Into cellulose compounds^ 
and, as Prof. Potter shows, the same result is obtained by 
steaming wood, the explanation being that tbe water ea- 
tracta from the wood the substance which gives the 
characteristic lignin reaction. 

The vital importance to farmers of a thorough knowledge 
of the habits of the insects which damage their crops and 
granaries is gradually being recognised by all clviliZeil 
nations, and Italy is now taking up the matter In real 
earnest. From that country we have received Nos. 7 fud ft 
of the second senes of the Bollsfino of the Royal ifigher 
School of Agriculture in Portici, the former dealing with 
Insects injunouB to stored gram, and the latter with thv 
scale-insects of the genus Diaspls Both are illustrated. 

From the U S Department of Agriculture we have re¬ 
ceived two Bullsfifir issued by the division of entomology 
In the one Mr F M. Webster treats of Inaects allocking 
the stems of growing cereals and the best means of destroy¬ 
ing them. It appears that in the States the injuries in¬ 
flicted on corn-stalks by no less than eight species fif 
minute flies are all laid to the charge of the Hessian fly^ 
and It IS the object of the paper to point out how these 
different species and their modes of attack can be dis¬ 
tinguished from the latter. In most Instances the ravage* 
of these insects can be prevented or mitigated by vei<y 
simple measures. The second paper, by Mr. F. H. 
Chittenden, is devoted to the Insect enemies of the sugars 
beet. Although the beet-sugar industry Is still in Its infancx 
in the States, about 150 species of Insects are known to prey 
on beet, and although comparatively few of these inflict 
serious losses, there is little doubt that, as Che cultivation 
of this crop Increases, other kinds will use It as a food- 
supply, so that more extensive injuries may ba looked for 
every succaisiva season. 

WHATXVBn difference of opinion may ealst os lo Chb 
advisability of the restricted sense In which mammalian 
generic names are now employed by a number of aoOlogtsti, 
and likewise with rqgard to the revival of obscure and 
frequently ** barbarous ” names for such genera, absohilh 
un^mity must prevail among all naturalists at to the vebiOi 
and importance ^ a thoroughly complete and trustworthy lli^ 
of sll the generic names for mammals which have ever beets 
given. Such e list has been compiled, with imipeiiie laboi^ 
by Mr. T. S. Palmer, and forms Na 03 ol the 
American Fauna. \n oourOe of puMketlon by tho Bh^loglebf 
Dlrloion of the U.S. Departmeiit of Ajgylqidliiro.^, Wbqn ^ 
Is stated that up tp tha end of 1900 mqria IhpA 
namae for namm^i had, been propoead, and that 
100 new oaet ware added hi igoi, eonto Idaa.pf 
hide of Mr. Fabner^ Cash may ba gtaanedi aUbei^ 
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whit» have been eccuetomed to work of thli nature are 
llUe to af»preclate thli fully. Thli ii, however^ by no means 
alt, for the list before us differs from moat of its predecessors 
In giving the family and ordinal groups to which the various 
genen respectively belong, thus not only greatly Increasing 
thi labour, but likewise vastly enhancing the value of Mr 
Palmer's " Index." 


tiNDBR the title of " On -Humanising the Animals," Mr. 
J. Burroughs, In this month’s Issue of the Century, continues 
his protest against the practice of attributing human powers 
of thought and prescience to animals. While admitting that 
the example of parents stimulates the Imitative Instincts of 
their offspring, the author Insists that teaching—in the sense 
of Imparting true knowledge—Is conspicuous by its absence 
In all animals. Such communications as do pass between 
animals (and means of communication undoubtedly exist) re¬ 
late only to the present, and have no reference to either the 
past or the future. Hence they come under the denomin¬ 
ation of feeling or emotion, in contradistinction to know¬ 
ledge. Such communications are, however, undoubtedly of 
value to the ^oung, which always thrive far better when 
reared by their parents than when brought up by hand As 
regards the means by which large bodies of animals, such 
as flocks of starlings or peewits, herds of deer or antelope, 
or shoals of herring or mullet, act in complete unison, as if 
acting under the influence of a leader or a code of instruc¬ 
tion, the author is inclined to attribute the phenomenon to 
something analogous to telepathy in mankind. " There Is 
nothing," ha writes, " In this state of things analogous to 
a military organisation The relation among the members 
of the flock la rather that of creatures sharing spontaneously 
the same subconscious or psychic state, and acted upon by 
the same hidden Influence, In a way and to a degree that 
never occur among men." 

development of the giant salamander (Afsgalo- 
bahachut maxtmiu) of Japan forms the subject of a paper 
by Dr. C. Kerbert, of Amsterdam, In No. 10 of vol. xxvll. 
of the Zoologuches Anae$ger A female at Amsterdam laid 
a number of strings of eggs, which were deposited in a 
heap at the bottom of the water. As they lay there, the 
male on two occasions forced himself Into the midst and 
communicated a vibrating motion to the whole mass, 
apparently to allow a free percolation of water between the 
^gs. This constitutes a new phase of the many example! 
Ip which male amphibians assist In the care or hatching 
of the eggi- The newly-hatched tadpoles have three pairs 
of external gills, and are remarkable for the circumstance 
that the extremities of the anterior llmbe are bifid. The 
flguns of certain oewly> 4 iatched tadpoles reproduced 
by the Messrs. Saraslo as those of the giant aafamander 
have been shown to belong to Onyekodt^et^luM jaforUciu, 
and Dr. Kerbert's specimens are therefore the first examplas 
at this age known to science. 


l^ier May Major Lelshmao^ R.A.M.C., described certain 
kodlpe which he beltivad to be parasitic In nature, ind 
.vrW'db were obtained from a case of fever with enlarged 
(not tnalarla) contracted In India. Theee bodlea 
vInoB been studied by DOrtovan, Laveran, Rosa, and 
Mfkiaoii and Low In casea of the disease kifown as kata' 
« The pfiraiite is a small rouhded or oVoU body a^odt 
^ dtameteTk pud olther free or embedded In a matr)Xi 
ease as many ns tyrelve piay be present \f one 
VMk ^Bndk bpdy coaelete of a larger and of n diualttsr 
ahd the free forma are encapM^ 
thive io not been met wHfr except In 
at fivit believed thec •they 
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generate trypanosomes, Laveran has placed them in the 
genus Piroplasma, but since they are not Intracorpuscnlar 
this hardly eeems to be correct, and Ross now consMers 
that they may belong to a new genus of sporosoa, and 
suggests for them the name Letshmama donovani. 

Wb have received from Mr E. Philip, of Cerdlff, a form 
of spinthariscope called Perman's radloacope, which gives 
the now well-known scintillations on a blende screen with 
marvellous brilliancy. The following statement la made in 
the circular which accompanied It —" The effect la some¬ 
what the same as In Crookes's spinthariscope, but the 
radium is spread over a larger surface and produces a very 
pleasing and striking appearance, resembling a multitude 
of bright stars twinkling brilliantly In a dark sky More¬ 
over, In different instruments different effects are produced 
owing to differences in the arrangement of the radium salt. 
The effect Is produced by the radiation from the radium 
known as the a-rays, which consist of minute particles of 
atomic size; these are projected forth with great velocity, 
and when they strike the blende screen cause cleavage of 
the minute crystals which they meet, the cleavage being 
accompanied by a flash of light or scintillation These or 
similar scintillations are being constantly produced spon¬ 
taneously in hexagonal blende, and can be seen at any time, 
when the eye Is sufficiently sensitive, by looking into a radio- 
scope tube without any radium , but under the Influence of 
the radium they are increased enormously in number and 
brightness " In the specimen forwarded to us sufficient 
variation of focus to suit different eyes la not provided 

The Quarterly Jeumai of the Gcotogical Society for 
February contains a short but interesting article by Mr 
and Mrs. Clemsnt Reid on their discovery of a probable 
PalGBolithic floor at Prah Sands, about seven miles east of 
Penxance. This ancient floor was shown to overlie the 
raised beadi, which rests on an uneven rocky platform that 
is about 15 feet above high-water mark The floor la formed 
of loam which at one time was a true land surface, as it 
IS full of small vertical roofs Towards the top of it*is a 
black layer, with fragments of charcoal, burnt bone, and 
burnt earth. The authors conclude that here Is evidence of a 
land surface on which Paleeolithic man made hearths and 
lighted fires. They found also in this black layer pieces of 
vein-quarts, apparently fashioned into rude Implements. 
Above this earthy deposit was a thick mass of angular 
detritus or " head," which was banked up against the old 
sea-cliff, and Is generally considered to kelong to the later 
stages of thjs Alacial perM. In the same Journal Mr. E. T. 
Newton remds the discovery, for the Ant time in Britain, 
of the remarkable'fwius of flsties known as Edestus. It 
was obtained from the Coal-measurei of north Staffordshire. 
Prof. Jf W. Gregory writes na the Glacial geology of Aorlh- 
wesr Tasmania In a well' illustrated article, In which he 
shows that the lowest level at which evidence of Pleistocene 
gloders has been found is 400 feet above sea-level There 
Is. however, evidence of recent apllft of the fond. 

Pbop. 5 ^ P. Lanolbv'b blopophlcal notice of Jamew 
Smlthsoki, the founder of the Smithaoolan Institution qt 
Washington, has Imn reprinted frim " The Smilhadv^ 
Inetitudon^ 1846-1^: the HIstaryi of Its Pfrit' HMf 
Century," edited by the late D^. G. Brown Goode. 

A BBOOND edition of Dr, Holmes C. J^wktno's " Dlreefkina 
for Lnboratory Worif In Physiological Ckofn^nry " Jms^beon 
publlsiied In Now York by Messrs. John Wlkw end^Sofn^ and 
lit London ky Masers, Chapman and Hrfl, Lti. tbo.book 
fine bfion thdraugbly revised, and fiiimenms addl^ns' liava 
beeii fR Ale suti!|act-matt«. 
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Wi have received a copy of tha firit liaue—that for 1903 
—of Mimtf, which Is wholly ooncarned with Iceland and 
loelandlc Inidtutioni. Tne annual publication ii Intended 
to help Icelandic research, to keep the people of Iceland and 
the foreign student Informed of the progress of this re- 
Morch, and to promote the proper development of the Island 
and its people Among the interesting contents we notice 
Che account of institutions in Iceiand, the addresses of 
foreign students of Old-Northern letters, and numerous notes 
on Icelandic matters of general interest. Mimtr is 
printed in English, and is published by Martlus Truelsen, 
of Copenhagen. 

The tables relating to the output of coal and other 
minerals and the number of persons employed at mines 
worked under the Coal and Metalliferous Mines Regulation 
Acts during the year 1903 have now been printed The 
tables have been prepared by direction of the Home Secretary 
from returns furnished by H M Inspectors of Mines, and 
they form part of the general report and statistics for 1903 
of mines and quarries. The output of coal from mines 
under the Coal Mines Regulation Art, which was 237,0814,871 
tons in 1902, was 230,323,391 in 1903, showing an in¬ 
crease of 3,338,320 tons Ihe number of persons employed 
at these mines in 1903 was 842,066, an increase of 17,275. 

Two new general methods of preparing aldehydes are 
given in the current number of the Comptes rendus The 
first of these, by M- E E. Blaise, consists In the conversion 
of the acid through its bromine deri\atlve into the corre¬ 
sponding a-hydroxy-acld, which by the action of heat is first 
converted into a lactide, and this on dlitillqtlon splits up 
into carbon monoxide and the aldehyde of the next lower 
acid The yields are very good, from 50 to 60 per cent, 
of the acid employed, and from the results obtained would 
appear to be generally applicable to the higher fatty acids 
The second method, published by M. F Bodroux, is based 
upon tha action of magnesium alkyl compounds In toluene 
solution upon ethyl orthoformate. Here again the reaction 
gives good yields—from 55 to 75 per cent of the theoretiLal 
—and the examples given by the author Include members of 
boih the fatty and aromatic senes. 

Tub Geneva Archives des Sciences for January contain 
an important article on the theory of nickel steels, liiy M 
Guillaume, of the Bureau international des Folds et 
Mesures. One of the most Important properties of these 
alloys Is their low coefScient of expansion, which becomes 
aero at about 36 per cent of nickel. It Is pointed out that 
the conversion, below 890” C , of the hard, nonmagnetic 
y variety of Iron into soft, magnetic a iron la accompanied 
by an axpanifion of 3 mm. in a rod a metre long. The 
addition of ntekei lowers the tranaltlon temperature until In 
presence of so per cent of nickel magnetic properties only 
appear when the alloy has been cooled below aoo”, whilst 
Rowing to a kind of tHermal hysteresis) the magnetic 
propertlea do not disappear again until the alloy has been 
heated to 600^ C |n the non-expansive alloys the transition 
temperature 'appears to have been brought down to atmo- 
apherlc temjpiinhires, and the constancy of length la 
.attributed Id the same change In structure aa that which 
causes the abndjauppnalon In pure bon when cooled bdow 
« 9 o“- A strlfciTproof of the oofrectneis ot this view was 
^tetned by cobUng^p^ metre md |q llgufd ab, when it 
ttiffhred a poripuimt e xpan s io n ci 3.9 mm,, and aub^ 
-^pquently showed the high coafHcleot of eepahston c^acier- 
Mk W Iron in place of the eharncCoriatlc 
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Thb additions to the Zoological Society's Gardens duHiajl 
Che past week include a GreeO Bfhnkey 
eaiUtrtchus) from West Africa, presented by Mrs. L. A> 
Moline; a Vervet Monkey {Cercopithecus lolondd) from 
South Africa, presented by Captain Campbell; two Eastern 
Sarui Cranes (Grifi anhgone) from Northern India, 'pn^ 
sented by Lieut.-Colonel H H. Smyth; a Greater Sulphur^ 
crested Cockatoo (CacQiua galerita) from Australia, 
sented by Mr. C. Hammett; a Hybrid Pheasant (between 
PhoiiaHUf reovesi and Euflocamus nycthemcrus), presented 
by the Earl of DucLe, two Ring-tailed Lemurs (Lemur 
caiia) from Madagascar, an Azara’s Opossum {Didelphys 
aaaroe) from South America, a Blue-necked Cassowary 
(Coruariuj mfeneui) from New Guinea, four Dusky 
Francolins (Pfermsler m/urcalux), two Jackson's Francollns 
(Francohniss facksont^, two Schueth's •Francolins (Prance- 
liHui schuethi) from East Africa, two Hybrid Parrokeets 
(between Platycercus semttorquaius and P. bariiardi) from 
Australia, deposited In additions in last week's issue 
(P 473)1 Snow Leopard presented by Major Cox should 
read .Major Mackintosh 

OUR ASTRONOMICAL COLUMN. 

Vabiatjons of the Martian Canals —During the 
1903 opposition of Mars, Mr Lowell observed changes In 
the canals which he believes were the results of artificial 
interference. Among the canals mapped by SchlaparelK in 
1877 were three, situated on the eastern edge of the Syrtls 
Major, which met at a common Mint, the Locus Trltonis, 
and which he named Thoth, Triton and Nepenthes re¬ 
spectively In 1882 and 1H84 Thoth appeared double, but 
was undoubtedly seen, and in 1S84 Nepenthes was also dis¬ 
tinctly double 

At the commencement of Mr Lowell's observations in 
1894 he was surprised to And no trace of these three canals, 
or of the Lacus Moeris, a widening of Nepenthes, although 
other well known but smaller features were pialnly visible. 
Instead of Thoth another canal, which he named Amenthee, 
appeared, running from Syrtis Minor to the Aquae Calldw, 
nearly parallel to the earlier recorded directions of Thoth 
and Triton. During the oppositions of 1896-^ and 1901 
this continued os on easily seen object, and Mr Lowell 
concluded that it was really Thoth which had been wrongly 
placed on the earlier' drawings. During February and 
March, 1903, Amenthes'was otlll visible but less distinct, 
and on April 19 it was accompanied by Thoth in exactly the 
position shown on SchiapareiU'i earlier map, oq April 20 
llioth alone was visible. Suddenly, on May 29, the Lacus 
Moeris, which hod long been given up, appeared and ^ 
came a noticeable feature of that re^on of the planet 
surface. In July Amenthei reappeared alongside Thoth and 
Triton, and thus settlad the questloti of the presence of two 
canals. 

These changes are entirely independent of the seaaonal' 
chanM, and the two vislollity ” curves of Thc^ 

and Amanthes vary inveraely, the curve derived from tkp 
Bummatlon of them ageeet very closely With that of a 

mean " canal, for which only the seasonal conges have 
as yet been obsnved. 

From these phenomena Mr. Lowell reasons Chht awing 
to the srnaU amount of water on Mars It becomes neceetaf? 
lo Irrigate the surface In sections, and for this purpose ihb 
canal! are artiflciatly regulated, Thoth and Amenthet beitar 
allowed to flU un aiM Irrigate the regions surrounding thsMi 
altsmalsly ^(Lowsll Observatory No. 8). .. 
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(qi|j!|l|ef, ipme of the rejected Struve Btars have alio 

jl^a mepiured. 

^ fiMteen new pain dlieovercd by Burnham are alio 
Ijtduddd. The pain are arranged in order ot R.A , and the 
oOd^ioatee (for 18800), the number in the original cata- 
and the meoauree of poiitlon angle and dlitance are 


OaiaiN OF Aurohjc —In a lengthy communication to the 
Soddtd Franfaiie de Phvilque (Bulletin No 3, 1903), M Ch. 
Norimann dlecusaea the cauMS' which produce aurora. 
Ai(ltf reviewing the various oburvatlonB of the phenomena 
attending aurora, and discussing in detail the theories of 
Arrhenius end Birkeland, he formulates his own theory In 
the following words .—1 think that the Aurora Boreales 
are luminous phenomena produced in the upper atmosphere 
by the Hertzian waves emanating from the Sun ” 

In support of this belief he discusses each of the pheno¬ 
mena attending the appearance of aurora, and shows that 
the forms and orientation, the extension, the frequency, the 
height, the spectrum and the diurnal, annual and un- 
decennial peradlcitles may all be explained by the applica¬ 
tion of his theory In discussing the relations between 
aurora, solar disturbances and magnetic storms, he stales 
that the emission of the Hertzian waves becomes more 
bltense In thf regions of spots and facula at the period of 
maximum solar activity, and quotes the observed fact that 
It Is only the rapidly moving aurora (1 e those due to the 
greater disturbances) which apparently affect the magnetic 
needles 

AStronouical Determination of Latitude and Azimuth 
—In a recent publication of the Ro)al Geodetic Commission 
of Italy, Prof V Rema gives the details and the results 
of Che astronomical determination of the latitude and 
azimuth of five selected stations situated near to the meridian 
of Rome, The main object of this determination was to 
etudy the action of the local attraction on these two 
coordinates A number of circum-meridian observations of 
certain fundamental stars were made at each station, and 
the results are given separately Auwers's correction to the 
astronomically determined position is then applied, and the 
final results are embodjed in a table, which alio shows the 
reduction of each position to the '* mean pole," the effects 
of local attraction, and the differences betweim |he results 
of the astronomical and geodetical determinations 


tHEORlES OF THE RESOLVING POWER 
OF A MICROSCOPE.^ 

(^EOME TRICAL optics in its relation to Instruments has 
^ been studied to great advantage abroad; we In 
England have of recent years Somewhat neglected the sub- 
jtet, with the result that only a small share In the recent 
advance In lens construction has been ours. The books and 
papers under review tell us of the advance. 

It was in 187B, In hli report on the London International 
Exhibition of Scientific Apparatus, that ProL Abbe first 
directed attention fo the fact that the further perfection of 
microscope as an optical instrument depended on the 
■^Krance of the art of glass making. With the glasses 
Cheh at their disposal it was not possible for opticians 
to get rid of the sscendary spectrum of their 
object glasses; while a glass could be made achromatic 
fat two WBva-lengthi; ch^dlffereMss In the chladve dls- 
mMoq of the two ends of the spectrum were sutfh that 
doffh #as an outstai^ljag onlbifat of colour which'prevchted 
^ attalfhcnent of m hMast perfsetfeur of the Image* H 
tlds fast that the bstAlfahmsot of the now vUe- 
braUl firm of fiehott and Company wna due, and the 
t^aSdtn of Abbe’ifiwo work on mJcroscope leasee an summed 
the first volume of his coHecied papers, whkh has 
:fkbMltly>appeafed4 

MIdulown paper, " Oontrlbutfoos^to the Theory of 
llfawVPpe and of Mictoveofd^ Peraepdon," wbM 

aluAbbendluiifwi^' tanbiiMAbUt > 
hwiddkiUriZdw^HUftamUkjjwe.^* 

^vdM MfirahiiMwi ^ 
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forms the basis of his work, Is here reprinted, and It will 
be interesting to consider some of the points It raises. 

' Hut first let us contrast what Is now possible so far as 
achromatic correction is concerned with what was poulUe, 
say twenty years ago In those days the ordinary flint 
and crown glasses only were available. In the case of a 
telescope objnt glass with a focal length of one metre for 
the D line, the variation in focal length will, with 
such glasses, amount to 14 milHmetrea for A' and a<a 
milllmetrei for O'. In an object glass using modern glass, 
such as Chaf designed by Mr. H. D Taylor, these erw* 
are reduced respectively to —o-i millimetre and -ho-j mllU- 
niPtre 

These figures are enough to show how much the optician 
owes to tn^e art of the ^ass maker. 

Turning now to some theoretical matters connected with 
the microscope whuh are dealt with by Abbe In his papers, 
let us consider first the term numerical aperture m its re¬ 
lation to the resolving power of the instrument. We owe 
to Abbe the introduction of this term, and the realisation 
of its importance as defining, in certain circumstances, the 
resolving power of the instrument. By numerical aperture 
IS meant the value of the quantity p sin a, where p is the 
refractive Index of the medium in which the object Is placed, 
aa the vertical angle of the cone subtended at the object 
glass by the point In whH.'h the axis of the instrument 
meets the object 1-et us suppose, then, that an object Is 
on the stage viewed by transmitted light, and to simplify 
matters let us suppose the source of light at some distance. 

Then, according to Abbe^ and his followers, in consider¬ 
ing the Image formed in the fotal plane of the eye-piece 
Wi* are not to start from the objeit as a self-luminous soura 
and consider where the image of such a source would be if 
formed by the laws of geometrical optics; we are do 
start from the source itself, to cxinsider Ua Image formed 
In the focal plane of the object glass, and lo treat this 
image as a self-luminous source of light In the microscope 
tube from which arises the image we see. 

If the object be small, the focal image will be modified 
by diffraction due lo the object, and acMrding to the vle^ 
enunciated in the paper before us, It is on the nature off 
the diffraction Imans and the number of them whlth ere 
formed that the definition depends 
We will return later to the question whether it is 
necessary thus to consider our problem 
At present let us develop |t and examine whether it affords 
UB a satisfactory scdution of the problem of resolving 
power. 

Suppose, now, the microscope has been focused on seme 
object on the stage and then this object has been removed; 
the parallel rays from the source are brought to a focus 
In the focal plane of the object glass, forming there a 
circular patch of light; toys diverge from foah point Of 
this, and reaching the eye produce the sensation of a uniform 
luminous field ; ^ „ 

Now let the field In the focal plane be limited by dia¬ 
phragms eddreed with, a series 01 small aperturee. The 
dlst^tlon of light in the fi^ plane of the eye lens. Ao 
view plane, will b| no Iqnggr uniform; we nhall see the 
diffraction pattern formed thpre by the apertures. 

If, for example, there be but one aperture, a slngla 
narrodr slh, Che field wUI teill'^ uniform; light diverges, 
fDorti the allc unlfomly la all directions, end no stmetora 
IB seen. 

If we have a number of equidistant slits the view plane 
wpl be crossefi by a series *f ^klistant dark gad light 
bars. The djsfaiice betwAilj these bare and Che dlstriou- 
tlm of light between theiff w|A depend cm the dlstoneo 
between the sHts of the diaphragm and tha dlstrUniClon off 
lumiriosity among the sills. If Ghk be known, the diatri^ 
tipn of light In the view plane can be calculated. If, fivr 
examplei the dletance between the silts bq doyblec^ 
dlftance between the maxima Jn the view plane will he 
that IS to say, the number of bright bars In e 
Mven Interval will dpubled. The distributloii In, the 
View plane dppende on that In the foral plane, and can'bo 
caltoldted from tt j -thh is quite certain. , 

It wm miisff jvently hvjh. CsvW (/Vefc. Roipf 

Asisw, leai.p. #e)tbM h b« arfMsi MVo ■upp oy ite 

MF^hhiM^MptibriiYm a gisitoj (hMry oT the iskveseii|»; te hiS 
nested <h|, muter moia hllr. 
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But now, instead of producing a variable distribution in 
the focal plane of the object riaee ^ meant of diaphragms, 
we can do It by means of the diffraction effects of small 
obJjKta on the stage. 

^UB if we put on the stage a grating consisting of a 
series of equidistant spaces, and If s be the grating 
distance, then, taking homogeneous light, a senes of 
narrow bands of light, the diffraction images of the source, 
will be produced In the focal plane with darkness between 
them, the central imaee will be on the axis, and if 
di . be the angular distances between the Imsges, 

then sin d.nh/e, sin &c. 

It may m ^own that the image in the view plane pro¬ 
duced this series of diffracted Images is the ordinary 
geometrical Image of the grating. It should be observed 
that In this proof there is no discussion of the distribution 
of light In the Interspaces between the maxima, and it is 
on this distribution that the question of resolving power 
depends. It is clear, of course, that If we modify the 
number of spectra In the focal plane we modify the image, 
and this Is done In an Ingenious way in some of the ex¬ 
periments arranged by Prof Abbe's pupils to illustrate the 
theory 

'If we cut out all but the central Image the view field 
IS uniform^ no structure is visible, if we allow the first 
image on either side of the central one to become effective, 
the bands appear In the field In their proper poutions, and 
so on. It Is said to be the fundamental result of Abbe’s 
theory that the object, the grating, can be fully resolved 
if one diffraction image Is formed on either side of the 
centr^ one. It is clear that In this case there will be 

vanations^of Intenalty In the view plane, we shall see 

Iqter what, they amount to. 

Nbw the nomber of spectra Is limited by the fact that 
some of The diffracted light may be so obliquely diffracted 
aa^ not to enter the object gloss. If aa be the angular 
apbrture of the object glass measured from the axial point 
or the stage, then the nth diffracted image will not appear 
if sin 0. Js>Bln a, but sin B^^nK/e, 4 

Hence for the nth image to be excluded, n\/s must be 

greater than sin o, but according to Abba, for resolution 

the first diffracted Image must appear, and hence resolu¬ 
tion is Just possible If X/s Is equal to sin B, 

It has been assumed that air is the medium on either 
side of the object glaMi If on the object side we have a 
medium of refractive index p, then ft is easy to show that 
we must replace sin 0 by p sm 0, and the condition of 
resolution ,1s that s should be equal to X/^ sin 0, or, intro¬ 
ducing the term numerical aperture for the quantity p sin 0, 
we have the result that a grating li resolvable If the space 
between the lines is not less than the result found by 
dividing the wave-length of light by the numerical aperture. 

Now, while the truth of this result can in certain cases 
be establlihed, the reasoning given in the books under con¬ 
sideration Is Insufflelent to prove It 

In order to decide if the grating can be resolved we must 
establlbb the law of variation of intensity to the view plane, 
and Chen oonalder whether these variations are such that 
they con be flelecCed by the eye. Tfaia haa been done by 
‘ Loid Rayleigh. The Images fonned In a microscope are, 
Uks'kll octfer hnagei, produced by interference; in consider^ 
Jfig reaolvtog:' power We have to consider diffraction effecU 
ft li fallen htft the diffraction which oonoernq ua mainly la 
that due lo Ifie apbrture of the object glass, and 0|Uy to- 
dlreelly J^t due Ciulfc Object viewwi. 

^ Nelffidr'. is lC;vJiMwaryi H we know compIflCely the dls- 


the dlstrlbutlen over the stage both In amplitude and 
phase, we abe potentially able to determine that In the 
view plana whj^t reference to the source. Dlfficultlss 
of calculathm naiy stop ii«. It Is true,^ but that Is another 
matter. * 

Let ua t^, agj^, the cats of a grating Ulumlnated by 
plana wavei^ th% plane being parattsi 10 that of 'tha 
wqJiaVe to ocMiolder tna affact dbe to a eerlea ot 


mmt Am of Itoht; these dlller. ^howeyer. from a 
m laUMhiidbiBt ^iolstooc llnor soigfcce In Aat, with 
^ photos^of the varldiie eburte are the samet 
m^Se^ibHfe to rbmembir Chat totewahdb Wfll' lake- 
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place between the light from the different lines, while arlto 
a leries of todependent lines there Is no relation betweM 
the phases; we can calculate tha Intensity due lo eafib^ 
source separately, and superpose the whole. 

Lord Rayleigh's solution of the problem, which la pre¬ 
sented when a narrow double line in a spectrum is viewed 
through a telescope, or when the attempt Is made to resolve 
two rioie double stars, is better known than his equally 
valid solution of the Elating problem, and as it is simpler 
It will be useful to Indicate Ic first. 

The intensity to the view plane for a single linear source, 
assuming for the moment Chat we are dealing with a tel^ 
•cope with a rectangular aperture, If given by a certain 
curve. If we assume a second independent source parallel 
to the first we get a iimilar curve alongside the first. The 
resultant intensity Is found by adding the oorrespondliig 
ordinates of the two cxirves, and the linea will appear os 
double when the drop in the resultant Intensity curve is 
sufficient to be detectra by the eye. 

Lord Rayleigh luggesM that In his cose the drop would 
be just distinguishable when the maximum of intensity 
due 10 the second curve was superposed on the first mini¬ 
mum due to the first, and experiment has borne this out. 
In this case the two halves of the aperture send light in 
opposite phases to the first minimum, and the annlar de¬ 
flection of the minimum is the angle subtended by tne wave¬ 
length of light at the distance of the breadth of the aper¬ 
ture. Two lines which subtend a greater angle than this 
can be resolved 

Similar methods were applied by Lord Rayleigh In 1896 
to the microscope, and additional reaulti have been given 
in his recent communication to the Royal Mlcroscopleal 
Society which follows Mr. Gordon’s interesting paper on 
Helm^lft's theory of resolving power in the Journal of 
the Society In hii paper Mr Gordon discusses In detail 
Helmholtz’s theory, and points out how far it is from fully 
explaining all the difficulties of microscopic vision. 

In Lord Rayleigh's earlier paper he deals with (1) two 
Independent linear miurces viewed through a microscope, 
and shows that they can be resolved if the distance between 
them Is half that given by Abbe's theory; (a) two sources 
which are always in Che same phase; in this case rerolutlon 
is impossible if the distance Is that given by the theory. 

If, instead of having two sources, either cophesal or 
independent, we have a long series, the problem Is more 
complex, but the method is the same. An expression Is 
found for the variations of intensity in the view plane, and 
the question Is considered whether or no these variackHis 
are sufficient Co be notited by the eye. 

In the paper the questkn of the viability of a dark 
bar on a uniform field le dealt with, and here again a 
distinction must be drawn between the case In wmdh toe 
field' la self^umlnous and that to which it Is due to a iflitant 
source. In tha latter case It appears that the image of the 
bar would be marked by a perceptible darkening across the 
field, even when the broadth of the bar waa but i/is of 
that given by Abbe's theory, though the breadth of this 
riiodow would not be a measure of that of the bar; In the 
former case the fall In Intansrty over the geoAeCrical Image 
is only one-half of what it Is In the latter. Moreover^ we 
are certain to arrive at vroneoui oonsequencea If we apply 
resulte obtained from the ease of a grating of a,wm 
number of parallel silts to a casp such as tbit of a 
amall aperture through wlUcb light is ooinlng or a, oto^ 
small obstacle obstruettog the dlfftocCtoii pattam 

due to such an obstacle la entltoly dlffarent from' t^t duo to 
a grating, and the oondltloao of reiblutton will bo dlffatont 
alao. ''' 

It appeara, then, toat while Abbe'i theory of mlcroaooplc 
vlalon Is undoubtedly correct to that a amall object or ob,||m 
on the icage proves diffraction patfarne In tha flbeal plalia 
fd tha object gloss, and the lllumtootton In the view 
can Ito infen^ from those diffraction Imagaav 
method of regtodtog the qiresdon'ie not ton my noMpto 
one, neither Is ft ammvf to go bade to tha^mnm Bmi^ 
\i wn khtor ftte.dlstribuliwi to tlto plana w'ftMtod-,' 
ipg, hodrevsTf to tha way todfeatdd wf lUftowL 
can iwatoaM the dlstnbutton of totanslite Iq ^0 ww jppjk 
at ^ rffto to ctetoito casBf, aiul ol^ ftto# d mmdMil 
dsiiSfMorfhatwWdbiiky. 
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FJI 05 T Emets AT mAGkRk. 

RAR. ORRIN E. DUNLAP, writing from Ninwa Falli, 
lenda us some itriklog photographs of ice formations 
noticed at Niagara during the mt winter. An ice bndge 
formed in the gorge bdow the Falls In December last, and 
thCMsands of peraone crossed from shore to shore on 
this curious formation. Another remarkabie object was an 
Ice mountain composed of a massive collection of frozen spray 


Every hour added to the mass, until finally it was more 
than 30 feet high from the water as it plunged over the 
American Fall. The mound extended back Ihto the pork, 
half burying treesT that were already weighted with 
great loads of ice (Fig a). One of the accompanying iUue- 
tratlons shows this Ice mound. Realising that the mound 
might damage the lower section of the Inclined railway 
building or cause loss of life among the many who dhnbed 
about the ice and mountain below, it was resolved to try 
to blast It away. To accomplish this 
holes were drilled along the upper river 
side, and eight etlcke of dynamite placed 
in them \ but thsir explosion accom¬ 
plished little, owing to the slight resist¬ 
ance offered by the Ice 



Fia I,— Mui of Fninn Spray at Niagara. 

(Fig. i). Usually this mound rests on the ddbrls slope 
between the IncllnH railway building and the falling water, 
but last winter it bridged the torrent of the American Fall 
and extended over In front of the Fall. Here a grotto-like 
effect was caused by the wearing tendencies of the falling 
water, and the effect was repeated on the outside, or ice 
bridge side, of the mountain. From the ice bridge the 
different layers of ice that went to make up the mound 
could be distinguished 

A part of the face of the dlff over whldi the American 



A FORMIDABLE ENEMY TO 
THE COTTON PLANT. 

REAT alarm has been caused In 
^ America by the ravages and rapid 
spread of a new Insect pest, the Mexican 
Boll-weevil (Anthonamus gtandii, Bohe- 
man), which was describe from Vera 
Cruz In 1843, but first attracted serious 
notice in the region around Monclova, 
in the State of Coohuila, Mexico, about 
1856, and within six years from that 
time had devastated the cotton cre^ to 
such an extent that the cultivation n the 
a E DHni^p plant was actuallv abanddned in the 
neighbourhood. Ttrence the fnsel^ ex¬ 
tended its ravages north anit last until 
it reached Matamoras, at the mouth of the Rib Gfande, 
the river which forms the boundary between Mexico^ and 
Texas. 

In 180a the weevil crossed the river, and by 1894 had 
spread throughout the cotton region of southern Texas. In 
i 8 q 4 the damogo done In many m the Infested districts, both 
In Texas and Mexico, was citunated at no less than from 
50 to 90 per cent., and the American Government wes 
strongly urged by the entomologist^ who prepared the first 
officlel report on the subject (Mr. C. H. Tyler Townsnd) 
to tolw Instant and drastic mewrea to 
try to stamp out the pest. However, 
nothing was done, and with some fluctu¬ 
ation! the Insect continued CO spread, 
and though the ^meri^^an entoqiologlBtB 
reported dn It from time to time In 
larmer’e buUetiae ” and eleewhere, It 
was not until June, Ippa, Cftot funds 
^ were sllotted fpr sxpertmenls op a large 
scale. At preset ti^ Insect Ip stld con¬ 
fined to Texae, tet already the infested 
area Is estimaM to Include atail tj2Bth 
bf the eiholf ooltpn dish^ of the United 


area is estimated to tnciMOe aM|b t/aBtn 
bf the eihole oottpn dish^ of the United 
States,;^nnd ths^ ie now no reawmbl* 
probabRIiy elAsr scinipIpgfeA.the 
pesT or pmtentlng ita.efftonmiVjNlthln 
the Mat twenty years, om the wBi^ 
oolson-growi^ region of 'ike eouCheni 
united StateiL nor is there mif Jffob- 
abklty that (to n^tfcks wiUjb&oina less 
aerloue with^tbe laM‘^ , Iflie 
lopsi^ Ttxa^ aienfl,m'>9oa?rs verlnpnly 
eitltonted ns Iroiii 8,to 95 pmilop^ pud 

^ iS!£,!?S.a31,;S.'5Ki?5 

J to w ps ct Fwfc —vlfwwi TtoI gs is dMfiMvitviliidh 10 Ar tolcfc. doybt that It sw IsrgefT due to tko 

attacks of the weevOT fftUb 

Rdl iififnliy ffOws was hidden undar huge icicles fftaf hung be done by early planting and thorough raltlvitloii, msA.Bie 
Itop the brink to the tdus at tha foot of (he predplse- ^fn ^destrnctlon of,all stdks and other witon by burnif^^, not 
^Qmtot’Pnrf^tha Ice that gathM bn the frees was .yeiy later than thd end of September. ,Pbfi|Oth.aiid C^aps are In- 
^d9SoVcti;to- The ice grew to ktovy that Ivfltofr frnss .efflcfentt kut a cdd.December and j[Bpua^. m ye<y ,de^ 
[jM vtopny bnnokes, sw tomo were left, with ody *hmr itruitolve to tba insect; no^ kea Ic afcCjiaMedJba 

ewt of all was, saye Mr' Punlan^ at ; elovidlon of 3500 i j ^ 

hr the mlddlo of, Febru^. v The vrind Ab lenn Of .iutborltlci aiir roueedi,. apf( A^e^n 

ISSrShK altodhiWito. mod> iM epray of toe AmeKan 7^ , Ifousato fanra^'tarivH has lately jtonhd n BiuKMMue 


vtopay bnnokes, anA tomd were left, with 01 




iM'Mtfiiirt of on WH, H]* Mr,' Dunlam at 

io no RkUdlt qf, Vtbnnnf. • Tha irtnd ' 
gSllt jllon iy i rt . Mfli iM jiprqjr n, Aoiarim nil 
«hpn franti iriib gme ropUiV* 




RopiOMiftorivw hu laiel* boiiOA a 
of » Mill o(;|9R,aQ» I 


laetod n Bnf w ue 
Jbf lAie externtoK 
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«tlon of the peit. But we fear that It li too late now to 
do more than to oppoee the Inwct by apeclal methode of 
cultivaHon, and to Institute atrhiaent measuree to try to 
prevent the Invaalon of dletrlcte notayet attacfied. 

The weervil Itaelf la a grevieh beetle, very aimilar in ahape 
to our own deitnictlve apple weevil {AnUionomus pomorumt 
L.), which belongs to the eame genua, but it Is larger, 
^meaiurlnw nearly a quarter of an inch in length The eggs 
are laid singly In Che squares " or buds, which afterwards 
fall, or else in the ** bolls " or seed-pods, in one of which 
latter sometimes aa many aa twelve of the thick whitish 
grubs may be found. They do not attack the leavea. 

The hlatory of this Insect Is curiously like that of the 
Colorado potato beetle. In both cases Insects previously 
only known to entomologists, and feeding in comparatively 
sm^l numbers upon some wild plant (the original food-plant 
of the Boll-weevil has not yet btta determined), have 
attacked a cultivated plant, aiid increased enormously with 
devastating effects, and spread over a large tract of country. 
One subject which demands Immediate attention from 
Governments (apart from those of countries already in¬ 
fested) Is the Instant adoption of any precautionary 
measures which may be necessa^ to prevent the danger of 
the insect being earned from Texas or Mexico to other 
ootton^rowing countries, such as Africa or India 

W f. Kirbv. 


GEOLOGICAL STUDIES IN PERU 

'T'HE third number of the BoUtln del Cuerpo de Ingentetos 
E de Mifioj del Peru (Lima, 1903), by Francisco Alayza y 
Paz-Soiddn, director of the survey, raises several matters of 
general Interest to geologists It deals with the districts 
Of Moquegua and lacna, including some striking volcanic 
country between the Andes and the coast The terrific 
eruption of Huainaputlna In 1600 has left its traces in 
Immense deposits of scorlx across the adjacent country , 



'Tiq i.^roiind dhtorbed by ■ulwldaiH, FsUsta. 

fhe crate:of the mountain waa completely blown away, and 
barru^wal formed by the ejected blo^s, strong enough 
•to convert the Tafiftio River for twenty-eight houri Into 1 
lake. Part 4 f the devastation was due to the bureting of 
this barrier, and Che phenomena of earthmake and ea- 
ptoekm juetft the ranfclng Of thie catastrophe among the 
wreateet in m human penod. Since 1600 the volcano has 
become completely extlnctu Ite northern neighbour, 
UUnai, on the sanw line of activity, le, however, lodked 
on with eusplclonj and adlf emiti vapoOri, aGOompanled by 
a eontliraouq roaring, llieie emanatlonf have Icaollnleed. 
ibO Msparf |n the eyrroundhig^ lavas, and have formed 
atume, anhyirite, ad 4 sulOhnr hte die veOt. Though life 
igrt tfuptlpn, about which llcda N neoH^t took plida In 
W wm of cabadysmlo mAgdltude,, and the, authpr 
jpoim that meilrionB n^y ihaaonably hp eixpecM-^ , 
EMetuminaa m qnl^ anothet natpre are deei^bed from 
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Pallata, where sudden fracturee of the volcanic eurfage Item 
occurred as recently aa 190a, leading to both daproeaki^ unt 
elevation. These are traceable to the abiarptlon of 
by the undeslylng tuffs, much an, aceordlng to Anldlate^ 
the ''earthquake" of Nicosia In rqoi woa coueed 
■welling up of clays during a rainy season, beneath a tel« 
of Mk»cane sandstones. The mr escelient lllustramn 
make us desire more from thie little kiiown region Of Pellii 
It Is unnecessary to emphadee the importance of the volcanic 
chain In cohnectlon with the Pacific eoaet-line, and with the 
Buggeetion, made by Rey y Baeaedre, of a companion cbldn 
opening along Some hidden fissure out at sea. 

i7£LAT/0J^ BETII^EEN TEMPERATURE AND 
ELEVATION. 

T N a communication to the Com^fsi rcndiup of January last 
^ Prof. Teiuerenc de Bort gave a condensed account of 
the research relating to the decrease of temperature with 
elevation In the region of Paris. Thie Inveatigatlon Is, 
perhaps, the most complete that hat been undertaken, for 
the d^uctione are made from the discussion of an axcellent 
series of 581 alSrlal soundings ^ means of bofiot^ 
ionds extending over five years. From so rmany observ¬ 
ations the general oonclusione are therefore of considerable 
weight, and the reeults of great Importance. The author 
divides the observations into two groups, one (A) riiowlng 
the rewilta of 581 ascents, and the other (fi) restricted to 
141 ascents when the altitude attained fourteen hUometree- 
la the tabular statements which accompany the paper the 
temperature values are given for every 50^ met^ up to 
a height of 5000 metres, after which values for each kilo¬ 
metre rise ore adopted; the reeults are also grouped to show 
the changes between the four seasoDa of the year Two 
sets of values for the sir temperature )n degrees Centi¬ 
grade are given here; namely, those obtained during 
Hummer and winter, the letters under each heading belong¬ 
ing to the groupings previously referred to 
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The author rofeif# in some detail to the peculloritlat tlu 
rate of decrease of the 'temperaturo, Indicates the 
ieotherme" previously noted by hta, which llee at 
altitude of about 11 idlodietrea, in which the temperW 


ceaaci to decrease, its altitude being the same tor every' 
month throughout the year. 

^___ 

TITS RXLATrON OF ltATtlEJItA'nC$ .to!, 
SNOIttBSmSG.^ J':', 

pwj «in up mum to b, bMr tdioio^litv 
■Mon^oty ttboot lUftfaimaHoi-a|i to a pwotr^’ ' ''' ' 
Ttaato- Moolo ooon Iran' Iho onglmtriiif ' 

Thoy hnlit upon uuintb nMor tbab funiilti'v 
thot W ftwiiat ho lottoM eOjiNtilo 4 
V9rh«| ^ 0 th ottiwMii tu^iiiStol MoaV- 
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iiuit thought ihaU prffcedv forcn^ that the symbol 
not conotal the thing ■ymbollsed. They Insist that 
j qfe t niO gljte'Ond pregimJve proMemB based upon every-day 
!aaparUnce and observation Shall be, to a much greater 
anceat, the materials of education. They demand that the 
sSveiroi elementary mathematical subjeeto, from arithmetic 
to w calculus, shall develop side by aide In the boy's mind. 
JOaisy demand that the mastery gf these subjects shall he 
fom the work of toe judment than of the memory They 
dflaand that from first tolast, at least during the secondary 
period, mathematical ability and the ability to think clearly, 
Inveetigate closely and conclude correctly shall develop 
together, and to ihe extent that Four well-spent years will 
on the average permit 'J hose who formulate these ideas 
contend that they lead to the correct mathematical training 
for all professions and all careers. 

The proposition that mathematics is the very bone and 
sinew of an engineering Course needs no discussion. It is 
everywhere conceded The extent and nature of the mathe¬ 
matical element m the curriculum, however, are two decided 
fluents with curves of opposite slope More mathematics 
but faWer kinds seems to be the tendency. The opinion 
appeam to be gaining ground that the purely descriptive 
■m highly speaallsed and professionalised elements In our 
fejpbnlcal courses should be reduced, while more subjects 
with a mathematical basis, with long unbroken continuity 
dnd bound together with a strong logical element should 
command the attention of the student to the end of his 
undergraduate period 

Upon the question us to what mathematical subjects shall 
toe undergraduate cCurses include in our technical colleges, 
(^Injons are decidedly at variance Upon the four ordinary 
dementary subjects the sentiment is practically unanimous, 
but these should be principally taught in the secondary 
schools The practtcal people, however, are inclined to 
rstegate analytic geometry and the calculus to toe scrap 
pile. To such subjects as vectors, theory of functions, 
theory of groups, they allow no place whatever. 

One cannot but feel that this verdict against analytic 
geometry and the elementary calculus—not to mention 
higher subjects—is a great pity. Especially does it seem 
titfa when we recall that instruction In these two lines 
forms the principal mathematical element of the second and 
third years of the ordinary technical course, and that the 
calculus itself is probablv the most powerful and wonderful 
tool for investigation that the genius of man has ever 
contrived 

Why do practical men almost unanimously place calculus 
among the dispensable elements of a technical curriculum? 
The Bjiswer, of course, is very simple; they have never 
found any use for it, probably because they have never 
laafned how to use It. Yet they dare not pronounce 
a^ilit It altogether. They know that Rankine and 
Maxwell were master mathematlolans, and that through 
this mastery of the most powerful of tools they were able 
to db for terrestrial what Newton and Laplace did for 
cetastial medianici. In college the engUieer has not learned 
to uie the modprn cool called thb higher analysis; it rsmaini 
ID klm as foreign currency. Out of college he has not 
tlttt to learn Ita use* 

Ilia moot effective teaching of the higher analysis will 
be possible oOlv when refomis in raathematicaf instruction 
Imsivormeetod the prindptf secondary schools. 

Tho teacher should be aaturateff enth his siil^ect. Not 
' p ihouM he bo Strong a^ opt on the formal side, but 
«Important sillli: 1C| InriMf meahlllg Should he clear to 
rapd^ dlon refatioD to ,toa' pbeoomana of the objective 
^ Uj^ve llfs> Some csOfitond that toe only tnsii to 
W tohtosmam of a tecfaiAlehl cO^ife cu.hs eii- 
Js^ah mgldM. Dam tois W dlffsnnce? 

. ere not these the essential questloni? Doqs^toe 
Mn know hi* subject? In bis toMhInff can he assemble 
MSH pagUieertiW m otoe^ cepo^ tW^terlal thht Wui 
Is be in s^hgtoCnp'^ WlUt eni" 
^rhnfl Ueals? " .. ' 

*• fixes' a 

*■'^-'^'2; w.JSia 



should be occempanied by drawings or models, the ftnil 
iresult reduced to numerical form, and then interxireted in 
language. Upon every problem the student must bring to 
bear the whole range of his acquired powers and be taught 
to select the shortest method within bis ability 

In other words, all typical problems should receive a three¬ 
fold conslderaton'—(a) ita stotement In words, and tbo 
statement in words of its solution when effect^; (b)^ Vta 
graphical statement and solution, involving geometry and 
mechanical drawing with touared paper; (cT its analytic 
statement and solution, ending with a numerical result. 

The purely formal should be presented as a necessity 
arising from the M-called practical, and In order chat a 
body of knowl^ge and technical ability may be accumulated 
which will give the student easy control over Che practical 
in whatever one of its various forms experience shows that 
It may arise 

The problems chosen should be progressive in character, 
and their mastery should amount to a complete 1aboratoi7 
course in all that part of the higher analysis In which It ia 
desirable that the engineering student should be well versed. 

llie course should be lecture and semlnarlum and in¬ 
dividual, more after the manner of toe German Technlschb 
Hochschule. The text-book should become a book of refe^ 
ence. The Instructor should know dearly and be able to 
stale accurately the limitallops of his methods, but abstruae 
discussions of obscure points should be postponed os long 
as a due regard for logical development will allow Time 
IS wasted in removing difficulties the existence and import¬ 
ance of which the student has not yet recognised 

These are some of the necessary extensions into college 
work of the reformation now urged upon the secondary 
schools, and though every one Of them seems familiar 
enough when taken separately, all together their united 
application to the mathematical courses in our technical 
colleges amounts to a departure from our present traditional 
methods little short of revolutionary. 

In recent years inothematlral Instruction in the United 
States has greatly improved in its thought content, but It 
has responded slowly and conservatively to modern methods. 
We are still more English than r<ariiian In the work trf 
training a master of the physical sciences the text*b«ok and 
the senseless repetition of words and formulas have bdao 
mlaced by the meture, thq laboratoiy and toe oetnkiarluiii. 
Any should not natbematics, so intimately related to 
fbilow their lead and partake In the benefits of' hKHWo 
methods parried to their legitimate and logical compldHon? 


UNiVERSITY ANO SOVCAtl 0 ifAL ^ 
INtELU&StlCE, ^ 1 

HaRVAIO hM, RN ICRii 

iDlflved a Mr.'Daw Sakri, o| Btotos)* 


gradMa^^f.tha class ^f 

A ^comiBMokATiQN da« eeteferatod at' ^lasHdlpr 

Univerdty on April 19, wbsA aqHpracbtt'WfU m gltoirw 
filr WnilaiR Ramady on^lktolU Blaeh, who Was^leiHim 
on cbamlstry from 1756 to "lyw hi the old college. 

Dr ' Harold Japoby^ Adjunct professor of astrononiSLaEt 
Columbia Unlv^^ New York, has been promoted m a 
profMBorship. Pror Jacoby .will continue as acting dlto^r 
of the Columbia Unlveru|y Obseyvatory durliw toe absanoe 
of Prof. tUee on account ol ttkiens. Dr. C. L. Poor, fornwt^ 
at toe Johns Hopkins Us^rslty, has, also been spMntpd 
a profestof^ and will be associated with P^. 


‘ fCrMiiild ; etosiid iP dnwm fffNtil 

wparachw the syntoj^ 


Thr governing body of tbs Souto-weMOrn PotytadbiilCR 
Chtiiea, haa unanlmoutiV Oppotnced Mr. Sidney SkWWi m 
Cbrlat'i College Caritortdln to the pOBltion of prbidpat in 
, ■nadtofclion tow. Marlin wititlnaoa, F.R.S., who la rw* 
kilriofR jtdhqe llr. Skmw^hat bw Rttoehed to the 
^ vdiM the Cavendftii LaboratoiT at OiinlHrldffa, 
wbpor bashed,u lactidtor^and Arectoh ol ndtotot imsie' 
IfM M#. SUniher will tp^ un Jib 

^ at tib Myusnnlc bbtot the Jtoglnahfg or May 

Ijt, Jp \ A ’ I i 
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I^RD Cuizon'b lehem tor the reform of Indian educa¬ 
tion, referred to laat week (p. 476), hat been received with 
epprovBl In chle country, ee^l^ty In eo far ae it oondemne 
the dominating Influence of the eitamlnation lyetem. The 
whole q^etem of education ia to be reorganised with the 
Idea of coordinating all the forces and promoting action In 
rational directions. A Reuter message from Calcutta states 
that on Monday, March ai, the Universities BUI was passed 
by the Legislative Council after a second sitting lasting 
three days In the course of a speech upon the objects of 
the BUI, Lord Curson said that the university question was 
a most vital, tremendous, and sacred one, and would have 
a profound effect upon the future of the people. 

A hREE public reference library, having distinctive 
characteristics. Is In course of formation by the London 
County Council at the Horniman Museum, Forest Hill 
The primary Intention Is to encourage the study of geolon 
and the biological sciences—especially as represented in the 
Horniman Museum collections—by providing the best books 
on these subjects, more particularly the works of admitted 
authority which, by reason of cost and a relatively small de¬ 
mand, are not oralnarUy found In libraries freely accessible 
to the general public. 


It has already been announced that the Committee of 
the Privy Council has apeed to recommend the scheme for 
the foundation of the University of Leeds on the understand¬ 
ing that o capital sum of at least loo.oool. be raised for 
university purposes At a meeting of Leeds citizens held on 
Tuesday, it was stated that annual grants amounting to 
about ia,oool. have been promised from various public 
sources, but the power to utilise this additional Income 
effectively will depend to a great eatent on the raising of 
a sufficient capital sum to carry out the extensions These 
extensions, with their equipment, will cost not less than 
70,000!, and an effort should be made to add at least 

g D,oool. to the endowment fund. Promises of nearly 40,000! 

ave been already received Many of these are, however, 
conditional on ioo,oool. at least being raised The follow¬ 
ing resolution was unanimously adopted That this 
meeting welcomes the foundation of a university upon the 
basis of the Yorkshire College, and expresses its earnest 
hope t^t such a, capital sum will be obtained forthwith as 
will enable the unlversi^ to carry out the Important educa¬ 
tional purposes for which it will be established." 

In a lecture delivered at Owens College, Manchester, on 
March 15, Mr- Brudenell Carter laid down the general 
proposition that If ever the art of education is placed upon 
a sdeatlflc basis, ft will properly be regarded as a depart¬ 
ment of applied physiology. Referring to the educators of 
to^y, Mr. Gaiter said that their art Is purely empirical, and 
tbqr work upon a basis of limited personal experience uncom 
trolled by eclendfic knowledge or by any general and 
admitted principles of sctlon. They differ wldelv from one 
enother on questions which should be pieced beyond the 
reach of doubt, ami there la no general recognition of any 
authority to which they can appeal. In these drcumstonces 
it la surely time for physiology to emerge from her seclusion 
and to and/ herself to e systematic investigation Into tbat 
which Is nttlng or necessary to be dona. The physiologist 
who desires to elucidate educational problems, the lecturer 
remarked, is confronted by three of primary Importance. 
The fir«I » to asceitain the conditions which determine the 
greater or Jess strength of the brain as a whole; the second, 
assuming e¥erv hasTthy dilld to be adequately furnished at 
Uftfa wfoi brain cells In s rudimentaiy state, Is to osoertaln 
what are the condEtlons which call those eells Into activity 
or which QOpdemn ihsm to ramsiln only partially developed | 
and the thlfil to to aseartain %hat drcumstonces determine 
devetopment In one direction rather than in another. 


Thb GofdsmlBia' Company has decided to give up the 
Goldsraltba* Thsttouto at nw Croas on Sspismbw sp nosti 
to stdif hm received notice that their mgSgsiMts 
will be tormlnat^d on tot 4 ^ The resibns for tUs 
dnsMCh dI the eaii^illisy are glten In a letter addressed to 
nttjMmbsn/of to ttpir. The totto stqips tot to funds 


^ 1795. WL. 69] 


private resources, sqd as a oonsequanos to inltituta iMr 
unlike the other polytsehnic Insdtuilons In to macrmNSb 
occupied an entirw Inddpendent posltbn; but this Indeptol^ 
dence cannot be nmlntatoefl In to future, for to Educatoo! 
Act has constituted a single authority for to whhle of 
London education, and this body will have supreme power 
over ell schools and Institutions maintained by pubHc 
monw. It Is desirable tot voluntary Institutions such as 
the Goldsmiths’ Institute should be eoordinsted with otor 
metropolitan educational Institutions. It has of late been 
increasingly difficult for the Goldsmiths’ Institute to hold 
Its own, and to kem pace with other institutions finanoed. 
by means of charitable and public funds, and this difficulty 
will be greatly accentuated in the future, having regard to 
the fact that the cost of secondary, as well as that of 
primary, education wIU be paid for out of the rates. For 
these and simiUr reasons the Company has decided to dis¬ 
continue the inetltute. 

Sir Donald Cusrib has ^ven 80,000!. for to erection of 
a school of advanced medical studies in connection with 
University College, and in this way has removed the only 
Impediment Co the complete incorporation of University 
College with the University of London In a letter to Lord 
Rosebery, the Chancellor of London University, and Lord 
Reay, president of University College, making known his 
generous intention, Sir Donald Currie saye he gives the 
sum necessary for the purpose knowing that when to 
Incorporation has been accomplished. University College 
" will be maintained as a centre of wide academic culture, 
and that anatomy, physiology (Including pharmacology), 
biology, chemistry, physics, £c., which are subjects of pre¬ 
liminary and intermediate medical study, will stlU continue 
to be taught there " In addition, Sir Donald Currie has 
given a further so.oool to provide a suitable nurses' home 
and accommodation for medical students, and his daughters 
have given 3500!- to furnish the home and to secure a 
library for it In thanking Sir Donald Currie for his 
mogniflcent gift, Lord Rosebery and Lord Reay point out 
that the donation will assist the university and the college 
to carry out the scheme of incorporation which it ii believed 
will be of the highest Importance to the future of university 
education In London, and will direct the course of the uni¬ 
versity authorities along the line of development by which 
London may be made the seat of a university worthy of 
the metropolis of the Empire. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Soetely, March 3.—"The Optol Propeitlei of 
Vitreous SUlca." By J. W. Qlfiord and W. A- BImmWiio, 
F.R.S. 

The authors have made a number of mensurements of the 
optical oonstanU of vitreous silica, which sulwtaace, diring 
to Its uniformity of composition, to Its grcai transparency to 
ultra-violet radiations, and to Its not being doubly refracting 
Ilka ouarti, seems likely before long to play an Impofftant 
part in optical work. 

At present It Is rather costly, but this difficulty Is n^ifally 
being overcome. 

The prisms used by the authors wen made prooeasee. 
already described In our columns fflATiiu, vol. ixll. p, ao^» 
and vol. Ixlv. o. 45). The uniformity of the new glues wM 
tested by building up a compound prism from four sMs of 
sUIcB, prepared separately, by oemenUng tom>toia Nbwre 
another and then cutting a prism from the mass. TWatMe 
compared with a similar prism made from four pleedi^ of 
bomllleati (Ian (Stott’s No. o^jdA), eU from £a tPfn« 
melting, and was found to be dlsQiictly euperior fo Ha^ 
perfonnanoe to to fatter. ■ 'ji, 

Tha panr liwfodes a eum for a thin toiblst.or'Auorlte' 
otoonwiiBwl with vIcraeliB aUlca which shone tol^ to 
toed Ua^ of tfa, U oliBOot fnl MA i dirt of Hr 

«o«» 4 mgth, oli^ ■ JU •t ftwif lanflhf 7 «rTliM. 
Ruorito wd tUndUt illlM, Md m of tiM 
pn^wttaial dtq.6riteM of Baorit*. 
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IfaUawInf VdiBctlva JbdlcM lor vitrcoui lillca are re- 
die |Mptf« 


Wavi'leiifih 


I 


ledu 


A'7884-45 Ik.} 

5^7065 S 9 {He)‘ 
£,6563-04 (U.) 

P 5693-17 (Nt). 

A S8^‘I (Pb) 

E 5470-11 (Fci . 
F 4>6 i m(H4) 
G'4340 66 (H.). 
n' 33 >l- 68 (A() J 
3610 66 (Cd) 
3301-85 (Zn). 
3034 11(80).. 


i' 45 <i 8 o 
i' 45 § 4 I 47 
I 4 SS 4773 

1*459507 

i' 40^5 

I‘47054a 
r 475 "a 
I 480610 
1-406881 


Weve-ltpgth 


a74lA^(Cd) 
»573 Jf .. 
1445-n (Ab) 
1910-95 (Cd) 
M 6 S-I 3 •• .■ 
0 > 94'4 •• 

0144-45 

in (Zn) 

”1 

1981-1 (Al) ‘ 

> 933‘5 .* 

1852-1 „ 


Mu 


1-496131 

1-503707 

1-51096 

i'5'9373 

1-523053 

1-529103 

■ 533898 
> 538547 
I 54171 
1 54721 

* 551990 

1 - 559 ^ 

1-5743 


TcHpenluft Reftoetioa coefficient for D for 1* C. - ovoooo346b 

jlSr«l«.—TtM number of fliuree In each IiuUk Lndlwe the •ulmniad 
froedem from cnon of obfemtloa. Tba fbllowlnf Interpolued indieei 
bcel curvm) an la all probeblUly mora comet for iha wav«-lanfihi 
flvan:— 

1 I 45 »i« ■ ■' 5 a 3 pa> • ■ S 47 »» * ■ S® 0 Dj, 

Royel A,etrQQomlcel Society, BAuch ii,-*ProC. H. 11 . 
Turner, president, in the chair.—^The secretary gave a short 
account of a paper by Prof. Ernest W. Brown on the degree 
of accuracy of the new lunar theory, and on the final vuues 
of the rfieaii motions of the perlffee and node.—An account 
was also given of a paper by Mr. E. Novlll on the com- 
jwlson between the purely theoretical and observed places 
of the moon, containing some criticisms of Mr, Cowell's 
note on the errore of the moon’s tabular longitude pub¬ 
lished in the November number of the Monthly Noficti — 
Prof. Tyrnor read a note on the Inatrumentol errors affect¬ 
ing observatlona of the moon, in which he concluded that 
it seems probable that meridian Inetniments may give very 
different valuea for the parallactic inequality, and that 
the resultp derived by Mr. Cowell, especially that for the 
Bun'a pfumllox, must, until these instrumental errore have 
been more fully discussed, he received with caution.—Mr. 
read a paper on methods of analysis of the moon’s 
with some results.—^The AotrynoiMr ReifBl de¬ 
scribed the volume of the Greenwich Aitrographlc Cata¬ 
logue, now in course of publication. The determination of 
positions and magnitudes of the stars was discussed, and 
the probable errors of photographic star places compared 
with those obtained from meridian ofamrvationk—Mr. 


Pisrnor read a paper by Mr. Btoray and hlmsalf on the 
absolute proper motions of ceruln double stars showing 
large relative motlon.-^Mr. Maundar read a paper by Mrs. 
Mpyiidyr and hlmoelf on the date of the passage of the 
vernal equinox from Taurus Into Aries, Illustrated by 
ptotographf of Babylonian tablets.—Other 


Royal Moteorotogloal Society, Match i6.—Captain D. 
WfUon-Bjirlcer, presfioo^, in the chairs—Mr- Richard H. 
tatio deHyerM a leeSirt on water-vapour, 

Palis. ' ^ 

^Apodotey of Setecetir^llnA f^^M. Maactn la the 
4^r.—^ Itie soliAiUty of sOtcoo to sloe and leod: Hoari: 

am«e la aloe Oft a tem^ature of about Sflc^ C*, at 
Bjhi* C, Iha ifiMten aiatal eoDtabu about ros per eapt^of 
■filfloa. As the cemperature Incnatos th* 'edublllty fn- 
ihHyd SUloon dHmtnAeei, to d^aolve tol^' 
i anich hlgbev fteoiperature toaa to rinc, about iioo^^0L|.'i 
w Ojto V¥ to 6 lM 0 lia 4 boUlng 

told* Tbo retotoP MO aMB rwf .to the'farm, of a 
Pfw mdto Of CMtotba of iildiim ciatMa i 




partially with the carbon, forming calcium carbide. The 
yield IS poor, but the observation Is Interesting, ahn tba 
carbide Is formed In thie reacrion at a temperature u low 
OS 650^ C.—Obaervationa concerning the moda of fructifl- 
cation of the Cycadofillcinem R Bolllan A dlecus^n of 
the bdaring of some recent work by R. Kidston on the 
views of M. Grand'Eury. It Is pointed out that the gymifo- 
sperms held a much more important in the formation 
of the Coal-measures than hoa hitherto been auppostld.— 
The comparative actions of heat and the Hi^rayt on 
phosphoreKence. R. Blontflot. It is known that a rise of 
temperature Increases the intensity of phosphorescence of 
a faintly luminous screen, but a comparison of thla affect 
with that of the n-rays on a similar screen shows important 
differences. Thus, whilst the n-rays increase the quantity 
of light emitted normally by the screen, they dlminlah the 
amount emitted obliquely. The effect of heat, on the othtf 
hand, is to increase the light emitted In all directions. An 
experiment Is described by means of which the two effects 
can be compared on the tame screen—On the paludlbn 
character of the plants which form combustible fossils of 
all ages ‘ M. Oimud'iurif.—Note by M Bwrtlii accompany¬ 
ing the presentation of an Italian marine atlas published 
^ M. Coraazlnl.—On an experiment made by the Sues 
Company for the suppression of malaria by the destruction 
of mosijultoes Prince d'OrMibBrv* By the addition of the 
preventive measures indicated by Rose and Laveran the 
mosquitoes in the IsmaiHa district have bonn practically de¬ 
stroyed. As a consequence, a very marked dlrakiutlon Jn 
the number of cases of malaria has resulted —M. Volterra 
was elected a correspondant In the section of geometry in 
the place of M. Cremona, M. Brfigger a oorrespondanc In 
the section of mineralogy in the place of M. Carl von Zittel, 
and M. Flaboult a correspondant in the section of botany 
In the place of M. MlUardet.—On ptrfsct eneemblei and 
umrorm functions: M. Borwctl.—On the oprical measure¬ 
ment of the difference between two thicknesses, A- Rnrwt 
and Ch, PaBiy,—New laws relating to the anomalous 
pr^agatlon of light in optical Instruments. G, 

—On the amount of energy eet free la a receiving anlecine 
at different distances ‘ C. Tlonoti By modifying the method 
described In a previous paper, the author has bem able to 
obtain a bolometer giving a mucb htoher Bensiilwieas os 
a detector of the Hertsian waves, A'cnmpiuHsoA of the 
energy received at different distances' fbuwed that this prqb- 
ably varies as the Inverse square of the distance the 
receiver from the sending station—On the dTaatoearanco 
of the radio-activity induced by radhim on SD^a faodiee: 
P. Owrlw and J. tannw. The ItiMnslCy of the Induced 
radiation can be expressed os a function of the time as a 
difference of two exponesitleli. Theoa refallt can be ex¬ 
plained theoretically by adopting thw vledti^ldf RUUierlopA, 
who supposes that the emanat^n, acilqg oalttm soUd Mis, 
creates a radio-active substance which'dlsoptMtars aoMMhng^ 
Co a simple exponential law. In dlonppaailiig thU g!^s 
riaa to a now radio-active substance, SM'foUiMte a ^ple 
exponentlalsdaw, with, a different ooeffldentj-^ tne natural 
routory pbdrer of catinin bo^ for the n-rayv: H- BbobHA 
The rotatory power of s^uti^ of sugdr, tertailc aetoTM 
of turpentine for Olght gtoi^ of Mvys haa^belBn/enamlBadp 
the rays being dlstlnguiilied fey their refractive fndfbes 


thro|igb alumuilum 


‘wave-length (BIMIot). 


ai^ 

For turpentine and sugar/ cb 
esnoB aa ^\th o^lnary and ere normal la*" that the 

rotation varies In the loverpe aode*' with' the 'weive-toigth. 
For tartaric odd, wblcfa prodocni'a deztro-fOtatioo ^th 
ordinary light, the rototlra Is^to the‘ 1 eft iMth Oe 
Tbe rotadona observed wbi die latter ere severe) tomdAd 
thhes greeter than witit, eydfoOry IMti thub i folufiOii 
4-4* 44 ^ l»« celnhui of io cm. length with dtdSitory 
nght ^ve with Mays In q oolunur only oojK Ab 
mg. It was found thqt the mtactons AiqduM pro- 
.pocdonal to the thlckqesi of solutlqE witl^ the limits 
ecsperlmehtal erroA-^lshnp's ^qlrfts 1 for.. 1900^1904 ‘ 
ft A. fBVBt-^lmple ^outyatl^ phase rale: 

A Rp i m i Bti On eit eppmtua d^Bed a regvlnipr 
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action of carbonic add. In reply to tbe crirldsmi of M. L<"' 
Maunler.—On qome dmvatives of'-idcanipholytic add and 
of o-campholenlt odd U BIMOKand M DsafontBlMOt 
—A method of preparation of nldehydei &nd the syitematic 
degradation of acids E E BIaIm.—O n a general 

method of ByiithaBl& of the uldehvdei F BqqlrBUM 
(seep 496)—^A^niethod of entima^lfi^’vegetable prmde* 
Lr BMlBWiM*'—^n rwo nlew loribUfonds of TltromidJum, 
parasite! of man * F Halm and A. OydBntBiWi The 
names T jfrmtfce^r and T penceps are proposed for the 
nen species, which are desrriM in detail, with Illustrations. 
—On some experinieiUM earned out in the laboratory In 
the i^atoiombs of the Natural History Museum: Armand 
VIrd. A study of the modificatldns produced in animals 
kept in total darkness --On a new Cenanthus - Louis 
Boyl«-—On the secretory mechanism producing pearls' 
Raphael Dubole. The formation of the pearl cannot ba 
considered as due to a simple ordlndry secretion, the orgabic 
skeleton and the calcium carbonate not being secreted by 
the same eletnjut.—>On the distrfhatlon of the chemical 
elements In the* earth and its pos^fis relation with the 
atomic weights L. do Lyunyg, From the considerations 
adduced by the author it ^ould appear whilst the 

earth was still in a fluid state the elaoienta already con¬ 
stituted arranged themselves pt distances from the centre 
which were grealeri^s the atomic weights w'ere smaller, as 
if, in fact, the atoms, absolutely free from all iherniral 
affinity at Siuh hfgh temperatures, had obeyed, in a fluid 
sphere in roU|ioii, a central attraction combif^ with cantHi* 
iWal force —On « tiew ^artoiy of orchose 1 Lc^ypmrd#^ 
T^q generaUsatlbn, by meani pf the nerves, oF, the ariioA 
of the n-rays ^plied to a point of the orgnnTsin^V Augustiit, 
OKBrpdiitlyr.—The iniufficiency of development of tp]|lc 
origin: MM. OByrrlJi artd l•^ FlBy^rhe actions of«; 
formaldehyde on m 1 lk A The casein of milk Is 

rendered absolutdy Insoluble by tbfe action of very small 
amounts of formaMehyde At the same time the antiseptic 
IS not Axed by the albumenoid, an^is free to exert its well 
known Injurious effecls when tpeen into the digestive 
system. The qffert of I he addition of this antiseptic to 
milk IS thus doubh Injunous -oOn Jihe essence of Ariemista 
htrha alba £ Qrlmal. ' ' 

' G6TTlNOBlt/ 

Royal toclety of Scitneea.—The NackrHktfn (physlco- 
mathematlcal section}, part vi., 1903, conUins the follow¬ 
ing memoirs connnuimated (0 the society. 

October gf, 1903.—S BlahamupB/'On the law of the 
velocity ctf light in tourmaline R, A Moiiotoun On the 
action of a transitional stratum In total reflection. 

^W*^**^ 1903.-^0 HyffWidtB . Contribution to the 

theoiy W elsctronB 

December is, 1903 —H Md^slllr«mentB of the 

electrical coi|^ucti\Ity of, free during four balloon 

The of the sorielfy Jnefude a discourse, by 

Verworn, On natural science ond cosmical theory; an 
'dd^sa of ooHgfhtjIstion on hie fabilee to Dr. Lipachiu, 
of 9 onn ! and ■ Wote by F Klein ibid K. Schwarzwhlld on 
a recently publltbed portrait of Oai:^ at the age of twenty- 
siv, which they decide to be in reMt)[ a pohrait of Bessel. 
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SCiniSICE IN THS MYS^ OF THE 
INQUISITION. 

Ghfdono Bfund, By J. LewU MclAtyre, M.A., D.Sc, 
Pp xyi + 36j. (London :,Macmit 1 |ip and^Co., Ltd , 
i9C^) Price los. net. 

GM0Q: His Lj/e and Work, By J. J. Fahle, M.LKE. 
Pp. xvi + 451; with 27 illustrationai (London : John 
Mutreyj 1903.) Price ids. net. 

I T la a remarkably opportune coincidence that these 
two volumes, dealing* as they do with the lives of 
two pioneers of science of the Italy of three hundred 
years ago. should have appeared almost simultaneously 
Each book would be interesting in itself, but when 
taken together the lives of Bruno and Galileo afford us 
a striking insight into the state of scientiffc knowledge 
at the commencement of the seventeenth century, the 
great advances made by the philosopher and the 
physicist, each working on independent lines, the oppc^ 
sltlon which their labours aroused and the manner in 
which that opposition was affected by the character of 
the new ideas which they propounded 
^^ether we read the life of Bruno or of Galileo we 
find the same story told regarding the obstacles against 
which the two workers had to contend. These were 
(jt) the widespread and deeply-rooted belief In Aristotle, 
(2) the prevailing opposition to the Copernican doc¬ 
trine, and (3) dfie. hostility of the Church of Rome to¬ 
wards any philosophy or doctrine which could be in¬ 
terpreted as coming into conflict with the teadiing of 
the Bible, even tbough the exponent himself was at 
heart a zealous ^orchman. 

The philosopher was necessarily brought into conflict 
with these influences at every step of his progress i not 
so the mathematiciBn and physicist, who, so long as 
he^came before the world as an inventor only, was 
standing on safe ground on which he could gain for 
himself an immense reputation. Ancor^gly, we find 
that while Bruno met with on earljr martyrdom, and 
his works sarik into an oblivlpn from which they were 
not rescued until recently, Galileo's fame never suffered 
egflnctlon, and the petty persecutiaqit to which he was 
subjected ore believ^ by the presen^riter of his life to 
have stopped short of actual persdiiig torture- 
Giord^b Jlniuo wjgl bbri^at N^, near Naples, in 
1548, and at tlie ^ bominlcan 

illoilaitery at ^ ^ HlS a^Mmced views soon 

brQ^htt^m Into trouble. |it 1576^^1 Na^^ and, 
Bojornliv three yeai^ In parts of ]%dyi 
tefiwrived fh^ w|;^liMj»pewijpfa«v^ 

the Calviniva of, dv met IfnK tat 
iitjf^Mr.ailnded and Utth hIok dHt'' 

f^thoUebm whlcltf>lia had left Pwid 
be met wftlt^aii entbubiaetH 
auppart nd'OdiiiltBUon 
Ifato be btOogbt 








Not contentedi however^ he migrated to England and 
tried to establish a footling in Oxford, where he found 
little encouragement from'a University in which im¬ 
plicit belief in the teachbigs of Aristotle was enforced 
by fines afid penalties. His career was cut short by his 
success in " flooring " his opponent In a opntroversy. 
We note among many other interesting points that 
" what Bruno condemned In Oxford was the undue 
attention it^ve to language and words, to the ability 
to speak in Ciceronian Latin, and in eloquent phrase, 
neglecting the realities of which the words were signs.” 
In London the French Ambassador, Mauvissl^re, gave 
him a home, and he became acquainted with Sidney, 
Grevibe and other distinguished men. " No fewer 
than seven works from Bruno’s facile pen were pub¬ 
lished in England. ” His experiences of English life in 
the Elizabethan times are interesting reading, but the 
English attitude of Indiffelfefice to his teachings appears 
to have been hl^lfily irritating to a man of his dis¬ 
position. At Wittenbferg (15B6-1588) he lectured to a 
sympathetic and appreciative university, end published 
a number of important books; a^ his biographer re¬ 
marks. It was the last or nearly lajit spell of happiness 
tha^ lifeuJiad in store for hiiiL-'' At Helm^dt he was 
le^s fortunate; being excomAlunicat^ by the pastor 
Boethus. In 1590 he left for Frankfort, wliere he super¬ 
intended the printing oP hli two great works “ De 
Mlnimo ” and " De Immenso. ” 

Bruno's desire to be received back into his church 
probably formed one of bis motives for accepting an 
invitation from one Mocenlgo, of Venice, which proved 
to be his death-trap. ^ tew months later hetpwps 
denounced to the Inquisition, his case came before a 
tnbunal, and he was sent to Rome^ where,‘^affpr a 
period of Incarceradon of about seven years, h8 wee 
burnt as a heretic. 

Qf Bruno’s phiiosdphy we can only touch "on a few 
poants. He believed in an infinite ^ity and an fai- 
Bhity of worlds, his argument in favour of the latter 
doctrine being based on the parfection of the univtmp.. 
There is room in the universe fbr an jnfiAity of worl^, 
Bruno would contend, add«a universe coniabiipg them* 
must be mocp,perfect tl^. one without dim, thefe- 
fore we conAot believe m pivine perfeemn without 
admitting their existence. * Of the ” coincidence of 
contraries," now better ^t&stqod to ma^ehiaticianf^ 
as the "change of sigiD>. li| passing through In¬ 
finity, "Bruno gives s^iMf,illustrations which now¬ 
adays appear curious. examoler the coincidence 
of Infinitely quick and 'alow motloA^ Is 

de^pced from the fact th^a body moving Infinitely 
air otte ls At May toMant at every point of 
1hea|m>nd, stai^ still " (p. 179). His 

AOtlfn A 341) led Bruno In " D§' 

'.klftjmis " to f^j^late ^ga^etry, offered as a ain^lL 
•totloQ, of Budidi of is difflcult to Judge by 

lii^ng sCdtidBtdiS. In iighrd to rectifying the drde 
^tlto^illfltoatocpMdm of aro^and cho^, lie 
with Utodbrn theoiy, but hb {Ud not 
of oiuM^ could pvar be withal to 
^anoter shapf ex^ approtllAitalyr Ap 
nh^^t|dcigh ft coul^ indefinitely, ocmld 
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only be divided into two equal parts; a circle had 
an infinite number of radii, for from the centre only 
ftix lines could be drawn; a line could not always 
be bisected, for it ml^ht contain an odd number of 
atoms, and geometrical bisection was at best an approx¬ 
imation. 

In hJs views on the value of riches, on progress, 
peace, happiness and such matters there is little to 
which objection could be raised nowadays. He 
appears to have believed in the transmigration of souls. 
In other matters of religion he arrived at views not dif¬ 
fering much from those of a thinking man of the pr& 
sent age. He approved of religious worship as 
appealing to a class of Intellect to which a purely 
philosophical religion would be Incomprehensible. 

Against the philosophers who, in the words of 
Socrates, " think they are wise when they are not," 
Bruno casts many a dash of sarcasm. " Many of the 
Peripatetics," he says in the Cena, " grow angry and 
flush and quarrel about Aristotle, yet do not understand 
even the title^ of his books " (see p. laa). Does not this 
represent the position of the average present-day 
politidan in regard to the Fiscal Question 7 

Bruno's philosophy was so far in advance of the 
narrow views of his time that he could not fail to make 
enemies. His endeavour to influence men for the better 
Imught on him a fate which others had shared before 
him, and his name was quickly forgotten, not to be 
t^ored until nearly two centuries later. 

The discoveries of Galileo have been brought more 
conspiciiously before the world than the philosophy of 
DnHio, and their study presents little difficulty to the 
least advanced student of physics; nevertheless, there 
Is mudi for everyone to learn from a perusal of this 
excellent biography. His discovery of the pendulum, 
whether from observations of the famous " Liampa dl 
Galileo/’ at Pisa or otherwise, his restatement of the 
principle of Archimedes, his claims to be regarded as 
the inventor of the telescope, his discoveries of Jupiter’s 
Satellites, and of the appendages of Saturn, recognised 
as a ring fdrty-six years later by Huyghens, his observ- 
Atjons of tlie crescent form of Venus, of the mountains 



into conflict adth the 

showed their animoeity against Mib'm 

loss of lectures and by die qounriesa lit^ 

which the dons of unenlightened universi11e»lie?e feoaf 

the earUest times brought to bear against men of iip 4 ^ 

pendent reasoning powers The some bostUity^i^bist 

Galileo was meintained by Pisa up to the end. 

His happiest years were spent as professor a^Padue* 
where students from aU parts of the world flocked 
hear his lectufes and to receive private tuition fem 
him. His classes overflowed the great hall ol thenifiU^ 
verslty, and he even had to lecture in the open air. 
discoveries attracted the admiration and esteem of the 
great potentates of the age, and his telescopes were 
eagerly sought for. His very success was indirectly 
the cause of his later troubles. That thare is no rest 
but the grave for the pilgrim of science is well illna- 
trated by his experience. For though his public dudes 
only occupied him for sixty half-hours in the year (p, 
118) his time was so taken up with private pupils ttat 
he gladly accepted an offer from his friend and old 
pupil, Coslmo II., Grand Duke of Tuscany, of a per¬ 
manent endowment for research under, the tide of First 
Mathematician and Philosopher, ' 

So long as he was under the Venetian RepqbKo 
Galileo breathed in a free atmosphere. A comparison 
with Bruno’s unfortunate experience in no way con^ 
tradicts this view. Galileo was only appointed at 
Padua in September, 1593, about two months after die 
Venetian tribunal had concluded its sittings on Bruno, 
and it further appears Chat the State ofleredf ocmsiidef- 
able resistance to Bruno’s extradition, and only yields^ 
to Papal pressure after it had been point^ out 
that Bruno was not a Venetian sub]ecc, and further 
that he was the subject of charges instituted previously 
in Naples and Rome- It was not till eighteen years 
later that Galileo left Padua for Florence, where Me 
real troubles began. The diecoveries of his MatcoM 
excited the hostility of the Aristotelian faction,' hM 
they supported the Copenilcan doctrine to suidi an ex« 
tent as to bring himoindor the ban of the Romish' 
Church. He was denounoed to thd Inquisition in 1613^ 


of the moon, and of sun-spots, his attempts to solve 
the problem of longitude at sea by means of Jupiter’s 
satellites, his investigations on floating bodies, and on 
uniformly accelerated motion, his discovery of the 
Ubrations the moon, his geometrical and military 
compass, oil these and many other results of his genius 
ore wdl and faithfully described. 

In rtgaMt to the telescope we infer that, although the 
Inverting tfesebpe had been preVioulriy ^ved 41 by 
atcldent bg Dutch opticians, Galileo^ erecting tetfr> 
scope wllfc concave eyepiece embodied a digmnt 
principle, W the btogra[diiBr migibt Iwve 
point dearer. ' ^ 

Of the difficultlei agdhst which OaHiito ha^l 4p 
eontend tymdi Is said. I^^Judle egrlj to 

1>buin a chair of fkiad£en(ial£i mU 
at Ptsd whan he 

Il!9wl99^» 'VQ9, 691 '. 


but it was not until 1633 proceeding* wer* Jtaknn 
which reculted in tU* phUoioplier of a^ymiy ^re bcifig 
bound by oath to ^jura flio pt^toDlcan do^no ^4' 
being treated aa a pclMner, for fbn .lut nlnp ye^.of, 
his life. During teil6')k't''&iiend 0!^ 

Aroetrl, hi* intertit ^ 

Infirinitlcei and hb dib^^olMd jblt a^nuilibrt 
probloina on wMdh ')» WM otltl at llbbrii^.jfiudi^itaM 
ofiinlbns, That CSfllleo (Ha pnne^ 

vir^t vatpritl^ b'a'^faef thgt-n^ eH^ as IMbWf jto 

Id all tlidJiraee^inngY agabst Oaliido 
mdfer and'diemy/ Plfai flyuiee pMIt^ddentlyr PlC'jiii 
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tlb., because diey were able to quote chapter 
.wA Terse In which Aristotle assured them chat sucti Is 

OttierS later on pomdvely refused to look througfh his 
tSfescopes or tO teat his ezperlfnents on floating bodies. 

‘ The connection between music and mathematics was 
maintaiaed in Galileo's case. He played on the lute 
and his father was a well-known authority on music. 

'Of the books themselves we can speak irt the highest, 
termt. Dr. McIntyre has evidently made an ex¬ 
haustive study of recent editions of Bruno's works. 
His is the only English work dealing completely with 
Bruno's life and philosophyt and it is illustrated by a 
frontispiece of the statue erected in 1889 on the site on 
' edilch Bruno was bumL Mr. Fahie has been fortunate 
te secure the assistance of Prof Antonio Favaro, him- 
aelf the author of a monumental collection of Galileo's 
works. Every minute point, such as the familiar 
** Eppur si tmuoye " ane^ote is examined critically 
and the book is beautifully illustrated. 

Let us not close these volumes without comparing the 
positions of scientific workers three hundred years ago 
and at the present time. The comparison brings little 
credit to our nation. Science teachers haVe quite 
recently been deprived of their posts, and their careers 
have been ruined by inquisitions. The attitude of the 
peripatetics towards experimental science finds its 
counterpart in the attitude of the modem "practical 
man " towards all pure science above B.Sc. standard. 
As for the hostility of Pisa towards Galileo, it has 
been pointed out elsewhere that workers at thd two 
oklar English Universities have, In several cases, had 
tp contend against similar and equally persistent op- 
posldon on the part of their Alma mater quite recently. 
It is true that men are no longer imprisoned, tortured, 
or burnt on account of their convictions But, on the 
other hand, philosophers and mathematicians to grand 
dukes have ceased to exist. G. H. Bryan. 


A MONOGRAPH ON IMPORTED PARROTS. 
ParrakeeU, A Handbook to the Imported Species, 
By David Seth-Smlth, M.B.O.U., F Z.S. Pp. xlx+ 
38,1s with so coloured plates and other illustrations. 
(London; R. H. Porter, 1903.) Price 405. net 

M r. SETH-SMlTtt'S valuable monograph of the 
imported species, of panrakeets Is now complete, 
forms a hanflsome, welL-proportloned volume. 
3e|entLficBUy ^teahlng, there Is no dlsdncdon between 
h " pan|jteBet," tjie latter word bplag 
;meis^y a uweA for the smaller pairetsb 

' pel appw tdr ^ particular family, 

long or'short tails. The dtla of tPip 
hmst therefore be Interpreted m the aeiiSe 
I'^lto.it'iagaqreralJy uaedl^avloult^stsir^ The 

of about 130 apades belopgli^ to the fatnlilas- 

CaadtaldiB, and (subfamilies' 

^jmMWtmnss^ ConittllUBi ' PhTlsornE^iinm. and 
thlr^^tfarep^spadm 

eofamrsd plaai^< 

ifaa^agti 


androther hsblu. 


Moreover, the author has been careful to inditete the 
work or works in which a coloured Illustration of those 
species hot figured by him may be found. Full and: 
most useful directions as to feeding and managing 
the different species are given, as well as for breeding 
those species which have reared, or are likely to rbar, 
their young with us. It is also pointed out which 
species are/'Aiost suitable for large aviaries, and s^hich 
are more adopted for smaller cages. 'Rie whole book 
throughout iS' moat readable and Instructive. For as 
well as all worth reproduction which has been written 
about the different species in captivity, the author haa 
collected from the folios of Gould, Mr. A. J. Camp¬ 
bell's " Nests and Eggs of Australian Birds," pr^ 
Mivart's " Monograph Of (he Loriidie," and many 
other works a great deal that has been tvritted about 
the life-history and habits of the birds In a wild state, 
so that his work forms an excellent history of- these 
beautiful birds, and Is alike interesting to the field 
naturalist and the avkulturist. 

Turning over these interesting pages we notice 
especially the lorikeets or brush-tongued parrots, some 
of the most gorgeous of the tribe; the familiar cocka- 
tiel, which, with the exception of the budgerigar, is 
the commonest Australian species with English Wrd- 
keepers, breeding regularly in captivity; and the 
numerous race of the American conures. This group 
contains two species of espedal interest, vlSr the Caro¬ 
lina oonure and the grey-breosted parrakeet ' The 
former la the only North American parrati and 
although once so abundant, seemi likely to >hBre the 
fate of the passenger pigeon. The latter, bekkiglii^ 
to a geniia containing but two known species, la onff 
of the most interesting in the whole parrot famUy 
from the fact that these are the only nest-buUdliig' 
parrots known, with the exception of die love-binia 
(Agepomis), which line their nest^bole with the pliant 
pieces of bark from green twigs, .and may therefore 
be termed nest-building parrots- The present apc^&es, 
however, builds a large neat of stlcke ^nwuig the 
branches of tall treesi which no other pl^ta, so far 
as is known, ever do. , It is gregar^s, dlwmys living 
In flodcs, and the nests, whldi perhaps at first are 
single aiid''inhabited by a^ single of birds,' dm 
gradually added to und) tm become bf enonnoiia else; 
There is a porefi to eacti chamber, and fha present 
writer haa often seen ttw black be^ eyes of these 
parrots peeping opt hb passed! under trees be*i^ 
Itig.these woqd^ul neSte, 

Then we come to the large genus PalBornti, to 
which belong^.parrots (h^tha^ been known to dvlHsap 
tion from a remote pepi^, »«.g. die blossom^ieaded 
^ parrdkeet, believed to have baen described in thU fifth 
I century a.Cr The restricted genus Polytelia Im^i^ 
the bmtiftti parrakeet known to AustraUans aa^Se 
"green ledc." The ]ove-l|^ are mnarkaWei aa 
hefore PterhHoned* M Ihdr nast-building IteU^^and 
thooa gorgeoui littfe^ Udbi the hangkig |ianr|iiteta, 
ihr ihafar^ IteTbus ^ habit bf ^ suapendlAg" ^fiMoselyda 
sleepy 

ti|» jjUllllR tboL the'iiMfly biqpwM 
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Alexandra parrakeet, discovered dunng the Stuart 
Expedition Into central Australia in 1862; the paradise 
parrakeet, classed with the golden-shouldered parra¬ 
keet as the most lovely of all the Australian parrakeets, 
and the splendid parrakeet the wonderful colours of 
which, as well as those of the species last mentioned, 
arc displayed on two of the plates. 

It has been tht aim of the author to make the pre¬ 
sent book a complete monograph of the imported 
species of parrakeets. New species may be expected 
to arrive from time to time For instance, when the 
first part of the work was issued no living' specimen of 
the varied lorikeet (PUlosclera versicolor) had ever been 
known in this country, but a few months later a few 
pairs reached London, and this species has accordingly 
been included (with a coloured plate) in the appendix, 
in which additional information respecting several 
other parrakeets is to be found. O. V. A 


MULTIPLICATION TABLE. 

Table of MulUplicaiion, Division and Proportion for 
the Aeady Calculation of Quantities and Costs, 
Estimates, Invoice Prices, Interests and Discounts, 
Weights and Strengths, Wages and Wage Pre~ 
miums, By Robert H. Smith. M.I M E , &c 
(Westn^nster; Archibald Constable and Co., Ltd., 
1^3.) Price 65, net. 

HIS consists simply of a gigantic multiplication 
table for every figure up to roo times 160, there 
being 100 horizontal lines of products arranged in 160 
vertical columns on a sheet 5 feet long and zi^ inches 
wide The sheet is mounted like a map upon canvas, 
so as to open at any part of the length and exhibit 
two pages, each page containing 10 vertical columns 
indexed right and left with every 10th number up to 
100. To guide the eye v.ider spacing is provided at 
every fifth line and column, and still wider at every 
tenths as in logarithm tables The index numbers 
are equivalent to a repetition of the first column on 
every page, so that any line up to the 100th can at 
once be found. As in any other multiplication table, 
the figure found at any place is the product of the first 
figure on the line and the top figure of the column on 
which it is found. 

On the back of the sheet are a corresponding series 
of pages on Which Prof. Smith has explained how the 
table may be used for all the purposes described tn 
the title. 

If two numbers have to be multipUed together the 
product can, of course, be read directly if they do not 
exceed loo qnd 160, but if that was all the table was 
for, even though it is well arranged, it would hardly 
be worth getting out of its place. If only one of the 
figures exceeds these by not more than two digits, it 
may be broken up into two parts, e.g. 3781 into 3700 
and^St, and the two partial products read, preferably 
In d single column When that is possible, and mentally 
pddaiii If both factors exceed ^ese amo^ts then four 
partial prodtects have tp be found, and two columns 
piuat bo dn^loyed, which may be on different |mges. 
HKi. 1796, VOL. 69] 


This necessitates writing down the four partial piS# 
ducts of probably four digits each, and taking care 
that the units place is properly placed In each. Then 
on adding, the product is found exact, of course to dto 
last figure. It is not worth while in this notice io 
refer to rules or practice as to placing the decimal 
point if the factors contain decimal figures. 

Division, of course, is performed by finding the 
quotient in the body of the table on the line or oolunin 
of which the first figure is the deviser. Then fhe 
quotient will be the first figure of the column or line. 
This is only passible when the dividend is an exact 
product of two numbers not exceeding 100 and 160. 
Of course, in practice it never is, and then interpolation 
IS necessary. Prof, Smith gives two methods. 
Where, however, both the diviser and quotient exceed 
100 and 160 the double interpolation necessary seems 
to the writer to involve so much trouble, and to provide 
such opportunity for mistaken, that he would prefer 
to perform the operation willL'a pencil and paper in 
the usual, way of the school if slide rules, logarithm 
tables, or calculating machines were not suffleienc or 
available. 

Simple proportion can, of course, be performed where 
die four quantities are all actually existing in the 
table by direct inspection, but again, in practice they 
never would be, and interpolation, either single or 
double, would be necessary, 

The other processes described in the title which 
involve one or other of these operations are explained 
in the text on the back. It might very well be that 
for certain classes of calculation or of office work 
where the computer or clerk hod the same kind of 
thing to do indefinitely, the table would afford the 
readiest means of finding an exact result, but for 
general use by people who could not for want of 
practice be quite adept, it is a question whether the 
constantly recurring interpolation complication would 
not give more trouble than direct arithmetic, besides 
leading to endless mistakes C. V, B. 


THE ZOOLOGICAL RECORD FOR 1902. 

The Zoological Record, vol. xxxix., relating chiefy to 
the Year 1902. Edited by D. Sharp. (London; 
Zoological Society, 1903.) 

LTHOUGH on the title-page this volume, whidi 
slightly exceeds ite predecessor in bulk, bears the 
date 1903* as a matter of fact it was not in the hendi 
of the public until the beginning of the present year. 
This slight delay, as the editor informS> us, is tnoR 
than accounted for by certain unexpected)<«haOg!eB tn 
the staff of recorders, notably the loss of the services 
of Prof J, A. Thomson, who has felt himself voOh 
pelled to relinquish the compilation of that very ilfr 
|f>ortant section of the undertokliig entitled Gentor^ 
Subjects.” His place, apparently at short iwtfoe, turt 
been taken by the editor, who, in addition^ Is rsspqm 
slble for the insects, as welt as for the general supeif^ 
vision of tha whole Idh4i'ai)4 mutt therefore 
veiy hard work to cooi^leie h(» task sa nfiMf wkKta 
the enpolnteid thne-ltanlt The other contribiitori ^ 
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^ whose cooperation the editor has to deplore are 

Herdman and Mr. W. A. Drown. 

Ip these drcumstanceSj we have to offer special 
omisnitulations to Dr. Sharp on the appearance of this 
voltinie. We may at the same dme take the oppor¬ 
tunity of mentioning our satisfaction at the decision 
of the council of the Zoological Society to continue, at 
sdl events for the present, the publication of this in- 
itehiable record. Without in any way disparaging the 
‘'International Catalogue of Scientific Literature," it 
is quite certain that. In present circumstances, the 
zoological portion could not be issued with that prompt¬ 
ness which renders the " Record " before us so Invalu¬ 
able to working naturalists. 

Since all the contributors are specialists, thoroughly 
acquainted with their respective subjects, there is little 
or nothing to criticise In the technique of their work, 
and the present volume seems remarkably free from 
typographical errors. As usual, some of the recorders 
tfint their subject, both in the way of introduction and 
in the class of papers quoted, at much greater length 
than others. In some sections—the mammals, for ex- 
ample^it appears to be the recorder's custom to 
eiLcJude papers which do not contain absolutely new 
matter, and also those in which there is merely more 
or less incidental allusion to the particular subject, or 
suimnarles of previous work. In other seebons— 
like the one on echinoderms—precisely the opposite 
course is followed, papers containing even the most 
remote and unimportant references to the subject being 
catalogued. Consequently, some of the pages in the 
section last cited lo^ more like a geological than a 
Tc-ological record. 

It is not, of course, for us to decide whkh course is 
pieferable. If, however, the more comprehensive plan 
is necessary in one section, it is apparently required in 
alU and vice versA, The universal adoption of the 
fuller plan would largely increase the bulk of the 
annual volume, while if the system of elimination were 
followed throughout, its size would be proportionately 
reduced. 

As an instance of our meaning, we may note that 
some writers quote the articles on their respective sub¬ 
jects from the volumes of the " Victoria County 
History/' while by others they are omitted. Again, 
in one section (Echinoderms) we find the " Guide to 
the Dublin Museum" entered, which is surely un-> 
neoessaiy. In the same record also occurs Prof. 
Sollas's paper on the method of investigating the struc¬ 
ture of fo^ animals by means of sections, a paper 
whkh should have appeared only in "General Sub- 
jocta,” where U ,la consjjrtcuoua by Its absence. 

absdiuC^ essential to zoological Workers—If 
they W to avoid using preoccupied names^s the 
pitutapt appearance of the Record " may be hiferrod 
trpoi the tog list of new generic and subgeneric lerma 
At the end of the present volume, which runs^to 1^ 
paioi, Against 16 in Ita preddbeudr, 
f) In eonchiaion, we may ^Urect ettotlon to theenjuset 
authoTB would send copies of thek paperj te the 
Labour trould iliue he sated to the reeordMta, 
i WFjM rwppt tniertto of papers wdidd be secured. 

R. L* 


OUR BOOR SHELF. 

iEfher and Graintaiion By W. G. Hooper. Pp. 
XIV+358. (London. Chapman and Hali,^ Lta., 
1903.) Price i2r. 6d. net. 


From a psychological point of view this treatise of 358 
pages ig very interesting. The author " has enp 
deavoured to perfect a theory which will bring atherial 
physics .more into harmony with modern observation 
and experiments" He "has taken ^Newton's Rules 
of Philosophy as his guide in the making of the new 
theory, as he believes that if any man knew anything 
of the Rules of Philosophy, that man was Sir Isaac 
Newton " 

These rules are — 

(i) "Simplicity of conception." "If there are 
apparently two causes to the same phenomenon, then 
the simpler cause is the true and correct one." 

i s) " Agreement with experience, &c." 

3j " Satisfactorily accounting for and explaining all 
phenomena sought to be explained." 

These rules are first applied to gravitation. " The 
Law " (of gravitation) " is not a simple law. It is 
compounded primarily of three parts, ist, a primitive 
impulse; 2nd, a centripetal force; 31}!, a centrifugal 
force. To these must be a^ded the three laws of 
motion." 

No known medium has been found to be absolutely 
frlctionless. " Accepting therefore experience as a 
guide we are compelled to come to the conclusion that 
there is no such thing in the Universe as a frlctionless 
medium. Such a hypothesis is contrary Co all laws 
and rules of Philosophy," " and therefore as either ex¬ 
perience or a frlctionless medium has to go, we will 
part with the frlctionless medium." "With the pre¬ 
sent conc^tion of a frictionless aether, however, it is 
philosophically impossible for the ether to exert for^ 
on any body that may exist in it Because to the ex¬ 
tent that it is frlctionless, to that extent it ceases io 
possess mass. If it does possess mass, then it cannot 
be frictionless." ' ’ 

The next point dealt with is matter, which Is thus 
defined" Matter is that which can be perceived by 
the senses, or is that which can be acted upon 
motion, or which can exert motion." 

Incidentally we learn that vortex atoms cannot be 
cut in two. " It will be found that when the knife is 
brought near tc them they seem to recoil from the 
knife." 

Chapter iv. is entitled " iEther is Matter." In this 
chapter^ we learn ^ something of the constitution of 
atoms. 


" If therefore it hc^ds^good In Philosophy that thf 
small things are the index to the greater, then the con* 
verw holds good, that whiA is true of the large is tnio 
of the small, and t^t the laws governing the great 
also govern the sman." " So that gathering up those 
chief properties of the earth to whkh I have already 
refeiTM, aiid applying them to an atherial atom, or 
any other atom if ndoesaary, we arrive at the con¬ 
clusion that an atom mUst be spherical in shape, must 
possess rotetion, and must have an orbit, must possesA 
polarity, and also be subject to the universal Lajr^of 
OravitatloD." "Further, if we are to be mettf 
correct. In our analogy between the earth And' dm 
atherial atom, its pplor dlimeter must be shorter BiACk 
its equatiorial dianuter, aa that ia one of the facte 
observable regarAng the riiape of our earth.". 

Similar Hnet of argument ere applied in auceeedlng* 
ChBptete to beaty light, electricity, qnd tks mdvarM £ 
gemalf The eufhor haa read itaiiy-bdelte Ho haa 
not Blteays ffucceeded In ModeretaiidiiigVdiam. , 
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Construction in H^iiconjfR. By E. R. 

Buckley, State Geolonst of Missouri. Pp, avL+ 

339- (Published hy ^ State at Madison, Wis , 
, » 903 -) ' 

This book forms part of the Economic Series of works 
■published by the State of Wisconsin, and is an 
evidence of the trouble that is taken in the United 
States to furnish the officers having charge of the 
Various departments with the fullest information as 
to their work that is available. 

It contains eight chapters, relating respectively to 
the classification of highways, and the agents that 
destroy pavements; materials used in improving high¬ 
ways; methods of constructing different kinds of pave¬ 
ments ; drainage; pavements constructed in the larger 
cities; abrasion and cementation tests. 

In the introduction the writer points out that a pur¬ 
chaser or seller who is separated from a railway 
station by ten miles of good roads is actually nearer 
his market than the person who is separated by five 
miles of unimproved roads. Good roads mean heavier 
loads, more rapid transit, and a longer life for vehicles 
and horses. 

That such a work as that now under notice is 
urgently required in the State of Wisconsin may be 
inferred from a further statement made by the author, 
that a dog is able to draw a load to market in many 
European countries which a horse cannot draw in the 
UniM States, and that up to the present time high¬ 
ways in Wisconsin are simply narrow tracks connect¬ 
ing different parts of the country, the one idea of con- 
Bltuction being to fill the gullies and level off the road- 
w^with such material as might be closest at hand. 

There is some useful information contained in the 
book as to the tests carried out by the State for ascer¬ 
taining the relative wearing values of different kinds 
of stones used in road-making, from which a lesson 
might well be learnt by the county councils In this 
country as to Che advantan to be gained by main¬ 
taining an establishment lor supplying their road 
surv^ors with trustworthy data of this character. 

There is one kind of pavement in use in some of the 
cities that might with advantage be used in this 
country, that is, blocks made of asphalt ghd laid in 
the same way as granite pavings. This pavement is 
stated to be non-slippery, while at the same time it is 
noiseless and non-absorbent. The coat is about the 
same as sheet asphalt. 


LETTERS TO THE EDH OR. 


I The Editor does not hold hifnielf responSibU for 
expressed by his correspondents. Neither cOn he uiSerSSi 
to return, or to correspond with the iofiiers of, rrfeiil^" 
manuscripts intended for bif or any other part of NAti/Hk 
No notice IS taken of anonymous commhnieationS.\ 


The Oceurrenca of Thorium In Csylon, 


Tub Government of Ceylon determined last year Co carry 
out, with the cooperation of the sciantlAc and technical 
department of the Imperial Institute, a syatematlc varew 
of the economic minerale of Ceylon. Mr. A. K. 
Coomaraswamy and Mr H. G. Pursoni were selected to 
conduct the survey In Ceylon, and to dispatch apeclnwns 
of the minerals found to the Imperial Insticute for chemical 
eanniination and commercial vuuatlon. Among the speci¬ 
mens thus received were those of a mineral existing In 
small black cubical crystals found in the refuse from gem 
washings near Bolangoda. in the Sabaragamuwa Province, 
which had been identifled by Mr Holland, a reeldcnt in 
Ceylon, as probably uranlnite or pitchblende The same 
mineral has been since observed by Mr. Coomaraswamy in 
a vein of pegmatite at Gampola, In the Central Province of 
Ceylon ^ 

The specific gravity of the mineral was found to be 9 3s, 
and an analysis by Mr. G. 5. Bl|dce, of the scientific staff 
of the Imperial Institute, furnished the following results '— 


Thonum oxide ... ThOa 

Cerium oxide . ... Ce(^ 

Lanthanum and didymium oxide f^lsOg 

Zirconium oxide " ^ 

Uranium oxide 
Feme oxide 
Lead oxide 
Silica 



Par csqi. 

. 76*93 

} ««4 
trace 
, 13 33 

. Ui 

o'la 


99*93 

The mineral is clearly not pitchblende, since the per¬ 
centage of oxide of uranium la only about is per cent., 
whilst the principal constituent is oxide of thorium (thorla), 
which is present to the extent of more than 75 per cant., an 
amount (ar higher than that contained in any mineral 
hitherto examined. Thia mineral appears to be new, and 
1 suggest for It the name of thortanite Since it la rodl^ 
active, It will no doubt be found to be an Important source 
of radium or radio-active earths, and will probably furnish 
helium, points which will be investigated oa soon ss more 
matarial has been obtained. 

A second port of the same specimen furnished the fallow¬ 
ing results on analytii ^ 


PracHeal Chemistry, Part ii. By William French, 
M.A., F.I.C., and T. H Boardman, M.A. Pp 
xui'fiafi. (London; Methuen and Co., 1904.) 
Price ij 6 d. 

This bode contains a well arranged series of ezperi- 
mente of a kind suitable for young students who have 
klrea^ spent* a fair amount of time at practical 
cbcndstiy The physical properties of gases, the laws 
of okemical combination, sufphur and its compounds, 
Booie nitrogen compoundsi and caribon and its simpler 
oqfnppunds, ale among tiie chief subjects includeo In 
the volume^ 


Thonum oxide 
Cerium oxide 

Lanthanum and didymium pxule 
Zirconium oxide 

Urnnium oxide . 

Ferric oxide . 

Ledd oxide . 

Silica 

Insoluble reddne . 


Specific gravity 


ThO, 

CeO, 

ZrOa 



Ftrnnt 

73-24 

6*39 

0-51 


3-68 

tl'l9 

** 9 ® 

0-41' 



Marsh-CounlTf Sambles. By Herbert W. Tompkiiu. 

? p. ]il-«-3e7T (London: Cnatto an 4 , Wlndue, 1904.) 
rice 6<. 

Mr. Tom>KiN$ oonflnae hli ranblee, wMi -fe# ezoep- 
tlenp, to the ■Mnhlande entt of tbe roed which, leede 
firnili PrlttlewA to MeMon end, Qolohedter, end eoath 
of. the road litm Coldieeter m St Oaftft. Hb doee 
nnt lireileBd to'offer dw- neder datalkd deecripdnna of 

vaujim ond ta«m hut-rtAar inineoBle anlnlenehajC 
naifiMb in sMffdb and liSfRiid>«ra'!nddai)^ 

touwed jV hh' ^ •ewep 3 « of 

*kl, ^ 796 ,^ VOL. 69 ] 


The two Mte of aiMlytlcal data prove that iHa naatirfaf 
hai anentidlr ■ tiniioim oompoeltloa, the dlffereocoe 
obMTved beliif afiparentijr due to inchulOiu of alicon'jn' 
die Moend pOmon anelyiM. ' 

In the memrimo Sir WlUleni Crookec hei ret 
apeBlnwn.of Ae MippoMd pitchblende from Cdpleil, 
found It to M radIoi4ct),v* <0 dbout (ho aamo edtenk;!*; 
Cornlob pltchHondo, - - 

Sir winuh r 
of Mo o p e diHon i whMfc lo 1 
Tte AbMpat eoM Sai H VW'fewnff 1M ! 

nn: adffifbfteft' i ympU 
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wjtfjrtffliiftgM. Tlie medflc mvlly wa* a>9Bt 
Bwu fUrnrihed tha fouGwlng' mulu 

<nlde .. TbO^ 

OjmiB otide (and CerlDm eutlu) .. CeOp 
adi^ilDl coddc KrO| 

oalde . UO, 

Fanlla oalde. 

CekdoDii osldfl M. CaO 

TteephoHe oalde . 

alee.SiO, 

vhm . HpO 
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Pv Ctflt 
66-a6 
7-i8 
1-21 
0-46 
1 * 7 * 
0*35 

t'20 

l4'io 

6-40 


This mineral li therefore thorite, conilsting diledy of 
thorium alllcate. Both theie mineraU are under further 
inveatigafpon at the Imperial Institute. Careful eaploratlons 
are novr faelng made as to the extent of their occurrence 
la Ceylon. 

It la obvious that apart from the scientific interest attach¬ 
ing to the determination of their composition, the discovery 
in Ceylon of two minerals rich In thuna, now so largely 
MphiTed for the manufacture of incandescent gas mantles, 
may be of considerable commercial importance 
Imperial Institute, March 29 Wvndham Dunstan. 


lonleatlon of Air 

SoHB experiments have been recently made at the 
Cavendish Laboratory which seem to throw light on the 
question of the " spontaneous" ionisation of air The 
anticipation of a detailed report of these in a short summary 
of the result! obtained may serve some useful purpose by 
priventJng a waste of energy on the part of others who 
are engaged In investigating the same subject. 

The experiments consist In the deternunation of the 
saturation current through rectangular vessels, lined with 
the metal under Invesugation, the volume of the vessels 
Cip able of alteration by the motion parallel to itself 
of one of the sides of the vessel On plotting a curve the 
ordinates of which are the saturations currents and the 
absoisssB the distance of the movable side from the side 
Opposite to It, it becomes clear that there afe two separate 
dmnct kinds of radiation causing the ionisation of the 
gas 1—fi) a radiation coming from the sides of the vessel 
which Is completely absorbed by some 5 cm of air, and 
which, therefore, when the volume is considerable, gives 
an Ionisation proportional to the surfaLe of the vessel, (a) 
n'mudi more penetrating radiation, which at all volumes 

f ives an ionisation proportional to the volume of the vessel. 

uitker experiments were then made by surrounding the 
viiHel with lead sheets about 3 cm thick and repeating 
the determination of the variation of the ionisation with 
the volume. The lead screen diminished the Ionisation; 

S ' this method it was possible to discover which part of 
a radiation suffered diminution. 

Up to the present time four metals have been investi¬ 
gated, leedp aluminium, xinc and tin foil. Of these, in 
tu absence of the ecreen, the first three gave approximately, 
the eame value for the penetrating radiation causing 
volilme loidsatlon. The abeorbable radiation causing sur- 
Ikee Ionisation was greater for the aluminium than for Ibe 
•Iiie^ and still greater fOr the lead. When the screen was 
epplM the pemtratlag radiation 'wae diminished to about 
'iMWthe of its value for three metali. In the ISad 
dw ^ diumlnlum the vam of the surface Ionisation re^ 
knmunnd by the screen, but in the Mnc this wh 
iWyased, and fell to ebout' three-fiftha of Its original 


- tin Wes tpilte peculiar In Ita behevlour. The normal 
=<^^00 fenlsadOn was onW about one-thfrd of that 

■ lun nie screen was a|^ed both dfip 
me lohiiatloqp fell In the same'^kr^ 
of their foriher i^uea. ^41 • 

theMorOp ,thalrat leaat ia tha cdpebof; 
B sepondair radiatkm^vea fflT 
\ metali luvdec, tlie lolGienee of 
ifnff'limm outside; 

7 he umfuf' tO'i^ve an' Idhd^<0f 

of iterattatloaa amd^Daddi Taking 


an arbitrary unit, the valuee for the lonieation caused te 
one square centimetre of surface of the noetels are a# 
follows:—lead 386, tin 33, aluminium 10. sine 79. dlq. 
the same scale the values of the Ionisations due to the 
penet^tlpg radiation in 1 c.c. of air enclosed In a vessel 
of these metals is for lead, aluminium and rinc between 
3 a and a^B, for tin It Is o 9. ' , \ 

It is probable that many of the discrepancies that have 
appeared between the results obtained by different physlclists 
may be explicable by a difference In the metal of wnlt^ 
their vesjpls were composed. For example, It fs clear that 
it ought be possible to detect the effect of a screen on a 
zinc vessel, while In a lead vessel the diminution of 
ionisation due to the same screen would be Inappreciable: 
similarly, it would be possible to measure In a lead veuel 
effects due to the surface radiation which could not possibly 
be detected If zinc were substituted for the lead Further 
experiments on different metals, and with other modlAca- 
tions, are in preparation, which it is hoped will throw more 
light on this Interesting problem. 

Norman N Campbell. 

Trinity College, Cambridge, March 25 


Respiration In Progs. 

Is the buccal cavity of the frog a respiratory chamber? 
In a letter to Natubb, March 24, Mr. M. D Hill accepts 
this conception of it, and yet the only evidence which can 
be offered in support of this view is the rich blood supply 
of its lining membrane. The lungs and skin, which are 
known to be respiratory surfaces, are supplied by a special 
; circulation, the buccal cavity is neither more nor less su|h 
plied with blood than tha other parts of the alimentary 
tract, which are certainly not respiratory. 

The ovulatory movement of the frog’s pharynx, which 
occurs when the lungs are filled, and the opening to the 
larynx closed, is one of a number of polnci connected with 
the respiratory system which have not yet been satis¬ 
factorily explained The other pobita are —(1) the evohitloir 
of the reptilian method of respiration from the amphibian < 
fa) the meaning of the laryngeal and bronchial mueculatun 
round in ampmbians, reptiles, birds and mammals, b) the 
closure of the auditus laryngis of the amphibian miring 
the respiratory phase, (4) the attachment of part,of the 
tronsVersalls and rectus abdominis to the perlcardiunr and 
roots of thn lungs j (5) the air In contact with the rOi- 
spiratory surface of the lungs Is always very imivure. All 
tnese polncs,^ with the exception of the last, find chair ex^ 
planation in the fact that the act" of re^lratlon In all^ 
forms Of vertebrate life produces two effeetp within tfae^ 
lurtgs —(i) alf^ is drawn into the air spaces; (a) blood la 
drawn Into the pulmonary eaplllaries. Fulrther, the mto 
of flow in the pulmonary caplilariee, which are utuated lo, 
the septa between the sir cells, is d^ennlaed by t^e preasi^e 
within the jalr cells. The air within tha luV i* ^ 

brake for te^lotingj the pulmonary flow of blood. That 
1 Is to say, the Oct of respirgfion In reptiles, mammalwaiid, 

> birds has two effpets, oae the air 'and dfiother oir thw 
^ blood within the fang In amhbibibM theab.two effects are 
' apparenlly obtained by 

\ ' fn^the major movemei^ of im|iildblan reaplratioa the alT 
• forced within the lungs bwlhe ifiqeclas of the pharyiuc 
! and oapelled by the contractloq pf the fAOscIes of me body 
\ wall. Tn both^phases of that mqvbmOnt. which an for the 
I renewal of air within the Ifing,'the pulmonary crrcalatkm 
i Is retarded by' the positiva prhiiurB of the breathed alti 
' Whed the hr^ are filled and die opening of tha JatTitt 
j doted, tha minor mqveiBente aet Im' They vary'In dufareiv 
genera of frags, but taking tha nol^ frog (Rayia' djnnid# 

I aa a type In which to obeerve these movaOients^ it vtlrm 
i noticed that the body wall muadaa» depaclally die tsari#, 
! veraatls,' contract and 0 her eStpand dm My at the 
^ tfand at' tha iarynx Is drawn -downwards, fa all AmPldlMw^ 
^ Ap iarjjfiR, pharynx,^and their Waiides are So deddy 
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dv ‘phatfoxij,^ tMi' ttuiclH an 'to WUi# 

wp~«Jtt.tiie hnw tBU'the itnatun of Of jnlmMIln'A 
, iiiiiat' Iw thoir . tnonmeniv 'U ■Uljtt tht 

of -thc.pllJii7Ai'ln An* Aii|iSWw 

,Vko ,ln iBn olw A i, idiMW • oiifMot 

[wHt'-mfiimbUtilung, oirt'Am rmiimM ooeiiarMf 
[-tbo lUfaiji^at bleiiii thmugh IFfr; 
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the larynx is closed in the Inipiratory phase, and parts of 
the transversalls and rectus abdominis are attached djrecily 
or indirectly to the pulmonary roots 

Thus parts of the muscles of the amphibian trunk become 
Inspiratory In action, for thev contract during the Inspiratory 
phase and tend by their contraction to enlarge the pulmonary 
space If, then, the larynx were to be opened in this 

f itiase,^ air would be drawn within the lungs (regulated In 
ts rate of inflow by the laryngeal^ tracheal and bronchial 
musculature), and a thoracic type of respiration would be 
thus evolved Thus the minor movements which occur In 
amphibians when the lungs are filled with air are evidentl> 
the precursors of the normal respiratory movements of 
reptiles, birds and mammals 

One other point In connection with the respiration of the 
frog may be mentioned, it has not received the attention 
H deserves The air which the frog breathes is a mixture 
of the air just expired with a fresh supply drawn within 
Its mouth, ^ Further, 1 believe It never emptlds Its lungs 
completely In expiration Thus the air within the lungs 
Is always a highly Impure air That is also the case with 
the air within the pulmonary alveoli of mammals, birds 
and reptiles. The explanation I offer is that when air 
breathing vertebrates were evolved from water breathing 
forms, the oxygen of the atmosphere had to be diluted to 
a proportion more nearly corresponding with the amount 
held In water, to which the system of branchial breathing 
forms were adapted A Keith 

' London Hospital Medical College, E 


DagradaUon of Blomants 

A STATEMENT reported as having been made by Sir 
IViniam Ramsay, that radium breaks down into helium, 
has been received with a chorus of wonder as something 
abaolutely new May 1 point out that in Natube, October 
lo, 1889, p 584, you have something very similar, in nn 
account or some observations 'on gases in sealed tubes, 
eommunlrated by the late Prof. Piazzl-Smyth to the British 
Aseoclation In 1869 

The whole of the paper 11 astounding, stating as it does 
fhat many substances break down into hydrogen, but 
perhaps the most remarkable part Is —" Again, an Iodine 
tube which had a comparatively largo quantity of solid 
Iodine granules introduced Into, and sealed up In, its Interior 
eleven years an, and showed then a splendid spectrum of 
148 measured iodine lines, extending dlacontinuously from 
rra to vlolpt, and had nothing else save these very faint, 
^ny Images of the three principal lines of hydrogen— 
this tube, In 1S89, has not a single Iodine line now left; 
but its spectrum, which Is now brighter than ever, is com- 
tesed of nothing but hydrogen linee, so that the once solid 
iodine granules would seem to be partly changed Into 
hydrogen, and partly deposited on the Inside of the tute 
at a yellow haze, beeldes leaving a trifle of loose dust ’* 

. When in 18^ I saw this quoted In Preston's Theory 
of Heat," 1 thought it momentoiiB, and wondered why it 
had not been followed qp and mSlre made^ 

Some to whom 1 have mentioned It consider that it comes 
In the same categoi^ as the alleged complete metalepsls of 
manganese acetate communicated by Wohler to Liebig’s 
Aimofea, vol xxxill p 308. S H Woolhousb. 

Parmlter'e School, Victoria Park, N.E., March 14. 

I THINK it was generally believed that Prof. 
Piazal-Sniyth’a results ware due to the Iodine being 
absorbed hyi and the hydrogen being evolved from, the 
q^trodes, Tliere are many other recorded transfonn- 
atlons, amonS them Dr. Samuel Brown's conversion of 
carbon into bbron (or vice wrd, I forget which). The 
difference between the more recent wo« and the earHer 
conilsts in the fact (bat the Cransfoimailon of radium eman¬ 
ation Into helium Is accompanied by a great ener^ change, 
Whlla wa do not know that the former supposed traniform- 
Odoni are. 

Although In all probability the result would be negative, 
^ ra-hivastigatlon of the old racorded caoea fa not to be 
dlacoiuagad- WfUXAM RamiIav. 

Unlveriit)i Coffaga, London. 
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Romarkablo Deatmcilen of Birda In CardlgSn 

The following incident, which has excited much 
here, seems to me to be of more than local Interesti aSQ-fn 
be worthy of record In the columns of Nature. ^ 

On Friday, March iB, many of my pupils In the FwObeil 
County School, on returning from dinner at % p.m., lit- 
formed me that " hundreds and thousands" of bMs^ 
starlings, thrushes, blackbirds, woodcock and anipe ' b ad 
just been cast upon the shore at high tide. 

Further, that, during the small hours of the morning, 
large numbers had fallen dead beat " upon the deck -Of 
a vessel entering the harbour, and also that some had fallen. 
In a helpless and dying condition, among, and evep upon 
the backs of, workmen employed at the granite quarried qn 
the GImblet Rock. At first 1 was naturally somewhat 
sceptical, but on inquiry in several quarters 1 found that 
my informants had correctly stated the case, and that large 
numbers of birds—all land-birds, be it noted—had been 
found all along the coast from a point some dlstanbe east 
of the town so far as Aberdaron, several miles to the west 
ne theories put forward to account for the occurrence were 
many and varied. Some held that electricity was to be 
held accountable—either the ordinary atmospheric sort or 
that uncanny variety manipulated by Mr Marconi Others 
suggested. In all seriousness, a special miraculous Inter¬ 
vention of Providence, on the ground that the frost this 
year had not killed a suflicienb, number of the feathered 
tribe I 

On the following day I visited the shore with the view 
of finding some, clue to the mysterv. 1 found enough to 
lead me to believe the following to be the simplest explan¬ 
ation. The warm weather and copious rains of the last 
few da>8 must have melted large masses of snow on 
Snowdon and neighbouring ranges This may have caused 
in some of the valleys opening out into Cardigan Day a 
flood of Buflicient magnitude to carry away bushes and 
trees on the banks of the swollen mountain torrents 
Assuming this to have occurred during the night—moon¬ 
less, starless and possibly foggy—it is conceivable Chat birds 
roosting In the branches would cling to them and be carried 
out to sea At dawn, finding themselves literally and 
metaphorically '* at sea," the birds would fly hither and 
chkhcr, and Anally sink exhausted. A strong easterly breeze 
then prevalent would account for the rest. There was, lo 
my opinion, abundant evidence of a flood. In addition to 
the birds (thrushes, starlings and blackbirds, according to 
my personal observations) lying about three feet, vertlc^ly, 
above the ordinary high-watvr mark—the Friday mid-day 
tide being a spring tide—1 found many twin and a few 
good-sized branches of alder and willow, besTdas a branch 
of a pruned apple tree Several onions and some cabbu^ 
were lying at the same level as the birds, together with a 
square wicker basket with rope handles. The latter prob¬ 
ably Indicate a flooded garden, which may enable us later 
to localise the flood. 

The main difficulty to my mind lies in the failure of the 
birds to leave their drifting perch before getting oat to 
sea. Perhaps some readers of Natubb better acquilnted 
with bird iffe than myself may be able to throw light on 
this remarkable occurrence. 

C. W. Herbert Grbavbp. 

I1ie County School, Pwllheli, N. Wales, March ai. 

Dlatribailoii of the Nlghringala. 

The fact that the distribution of the nightingale U » 
■trlcted to the drier partE of these Islands fa well known, bat 
the causes of this are obscure. If an eRcesilTe amount ef 
ram be one of them. It fa probable that last summer mnld 
have hod the effect of reducing the number of young blfdSt 
and consequently of the Iminlgranti of thfa spring. , t 
should therefore be much oblige ^o any of yonr rse^ini 
who live In a nightingale country If th^ wlU faifonsi ^ 
towards May 1 whether they obafave oily dWmnqb Bl'tBb 
number of theae bMi. ^ 

I may mention that die nuthnCdh, s fafad -wfaldi, 
not nltogidier nrigruory, has n ^mllar radfe (I have 
met wlm It In North wlnra 1 many yenrs), fUm 

dfaappedrad from here'entirely dill ndater, UmbM kwfae 
^ndant In farmer wlntera. ALfhBD O. 

Ulcombe, Metdatniie, 19. 
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t^ ilATURAL HISTOlAr OF VENEZUELA.' 

'^ygrllV th 6 title of this volume should be whet u 
^ Vv • ig {9 not apparent IVe know 6f British, of 
Bl!Vinch, and of Dutch Guiana, but the volume before 
jl# iiAS to do with neither of these political areas, but 
h concerned solely with the central portion of 
VenejOiela. The author ^ves an account of two 
}imrneyB undertaken by him, front Trinidad as a 
.sterting point, up the Orinoco and some of its tribu- 
talfev to within ^ of the Equator. It is tlie land 
of the fabled El Dorado, a land which excited the 
cqpldity of the early adventurers of whom Raleigh 
was One, the home of alleged natives " whose heads 
do grow beneath their shoulders,” as Shakes¬ 
peare, copying Raleigh, asserted. 

Humboldt and Bonpland dissipated many 
of the illusions relating to this country in the 
early part of the last century, and now wc 
have, from the pen of Mr. Andr4, a plain, 
matter-of-fact narrative which adds consider¬ 
ably to our knowledge of the country. The 
author is well known as a collector of birds, 
insects* orchids, and other objects of natural 
history,^ and the account that he gives of his 
expeditions is full of interest, replete with 
incident, but told with n modesty and straight- 
fcMwardness which invite sympathy and beget 
confidence. 

The district traversed is mainly one immense 
forest^ more or less impenetrable except along 
the river-banks. Interspersed here and there 
with open savannahs, and varied with 
mountains of fantastic shape and surpassing 
grandeur. The natural resources of the 
country are great, but the political state is 
such as to obstruct all pro^essi while the 
interior is difficult of access and the climate 
deadly. The author was foiled in his attempt 
' to ascend the Amdha, but, from what he tells 
us of that mountain, its physical features 
would seem to be like those of Roralma. 

He had repeated attacks of fever, but his 
direst misfortune was in the rapids of Arichi, 
where in a few short seconds the work of 
months was lost, and for weeks thereafter the 
party had to struggle on foot to reach that 
settlement (La PrisTon) which soitie of them 
were doomed never to see. The account oT 
this disaster is told in the simplest and there¬ 
fore most graphic manner. 

But this story of hairbreadth escapes, 
though attractive to the general reader, is not 
will appeal most strongly to the readers 
of Naturb. They will be interested in the 
nimierouB notices of birds, insects, mammals, 
and orchids which are scattered through the 
pages of the volume, and greatly add to its 
value. There are very interesting accounts 
of the gathering and harvesting of the tonka- 
bw, winch forms oqe of the principal industries 
M the tountry, imd of the collection Of the luilata 
'im other caoutchouc conulnmg products. Atiobng 
m or^fds. CaHhya.superha,' me of the moit beau- 
'dtol of a tovely gefius, is the one most often tfien- 
doc^. The fiowore are some five inches aerhes. 


are the abode of numberless fiocks of wild fowl, 
among which two varieties of egret are abundant. 

It Is from these egrets Aat the feathers WhMi 
form so expensive an article of commerce an 
obtained. The small egret {Atdea candidissma) prch 
duces the most valuable plumes; from the larger 
(Ardea gareetta) a coarser feather is obtained which 
Is not so much appreciated, but the wily dealer can 
sort his plumes so as to introduce a fair proportion 
of the inferior article without danger of detection 
Quite 0 number of birds have to be slaughtered tc 
produce a pound of feathers, only a few drooplOg 
plumes from the backs of the birds being taken. The 
season for Collecting extends through the monthi 
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June, July and August; that is through the mating 
oifd breeding period. Tlic egrets ore wary birds and 
dlffictdt of mroach, bgcttl when dvry am nesting or 
rearing ttK^r young/aha ^It is at this time that the 
collector obtains his feathers. The persistence widi 
which the' same localities are chosen by the birdg^for 
this purpose, year after year, Is an instance of Ihat 

_ 1 _ _ _1!^__ __111_1.1__a. 


ir|i^ rosy purple in colour, and very fragCant. AiriMg eatraordinary predilection pn the part pf many birds to 

■It.-..—— .-j ealled'^ar^srM. ■rlfwjr ptf pHcste 

kndti, th« oilmen make quite en ineome Jit Mrhig 
out tiw privilege to kill «gr«ti. Aa tnuchrea aooo 
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tiBve be^ paid for thiq privilege on a single garcero 
during one season. In spite of the slaughier of 
thousands of these birds, the gairceros continue to be 
used by the egrets, but in ever diminishing numbers. 
The beaiity of a f^w feathers on their backs will be 
the cause of their eitinction. The love of adornment 
ooiqmon to most animals is the source of their 
troubles. The graceful plumes which they doubtless 
admire in each other have appealed to the vanity of 
the most destructive of all animals. They are doomed 
because the women of civilised countries continue to 
have the same fondness for feathers and ornaments 
characteristic of savage tribes." 

In concluding this notice of a very interesting book, 
we have only to add that there are numerous illustra¬ 
tions—of which, through the courtesy of the publishers, 
we reproduce one—a map showing the author's route, 
dnd a full Index. 


PATENT LAWS. 

'I'HE (question of our patent law legislation Is 
^ again coming Into prondnehce, probably owing 
to Its close relationship to other great economic con¬ 
troversies now OGCupving the muid of the country, 
It Is, however, sin^lar that Although this is mainly 
an economic ouestm, the subject or our patent laws 
is invariably oiscussed solely from the standpoint of 
the InvenUtTi There are in reality two Interests which 
must always be Jointly considered, namely the Interests 
of tl|e Inventor and the interests of the community. 

, In a letter which recently ^peered in the loumal 
of the Society of Arts, Mr. C, D. Abel, the well-known 
patertt agent, argues that our patent laws are 
oerWnly more advantageous to the inventor than 
m law of the United States or of Germany, 
^ this be true, may I ask who derives the benefit of. 
dur benevolence? Is it not chiefly the foreign 
hiventor and the foreign manufacturer who are die 
gainers, and our community who pays for it? 
Natural inventiveness and natural ingenui^ being 
equally spread over the white races, we should possess 
the portion allotted to a population of for^-two 
millions as compared with a total white population of 
roughly 440 millions. It it be true, therefore, as Mr^ 
Abel states, that this country confers greater advan¬ 
tages on inventors than any other, are these advantag^ 
not conferred on ten foreign inventors to each one of 
our own country? 

Space forbids me to analyse closely the minor points 
In which Mr, Abel seeks to And advantages for the 
Inventor in our law not afforded by the Anerican or 
German law- Let me turn at once to what Mr. Abel 
calls (from the Inventor's point of view) the crux of 
question. 

' Mh Abel appears to be thoroughly sadsfled with the 
examination Into novelty which has been adopted by 
the Act of 1999. This need occasion no surprise, as 
he states that he himself proposed the system. 1 
must, however* as 1 did when Mr. Abel first published 
them, raise strong objections to the figures oy which 
he attempts to ^w that the grant of a German 

E atent, in spke of real and thorough examination 
ito novelty, does not confer a better title and greater 
security to the patentee than a British patent. Mr. 
Abel States that just the saine proportion of Utlgated 
|tt^ts were declared Void In Germany as in Great 
Britain in the year i8g& I desire to pobit out that 
t|uit« apart from Mr. AM's figures the proportloif of 
patonts declaied voM fa a matter of no tonsequenca 
whatever in this connectioii. The greater'seeuri^ of 
a German patent lies In the fact ^ that out of sMut 
15.000 appUca^ions to die German Patent <Oflke,^faaa 
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than 6000 are granted. This weeding oqt of. 
patents, by 'a careful and searching preUmhljira^;^^^ 
aminatioh, carried out by a competent court, enjqwhMj 
the value of, and gives greater security to, a (j e riwW ^ 
patent. In this respect, the Act of 190a, alfhbifgA. 
improvement on the old Act, is still satiAf^^ 
neither to inventors nor to industrial intereau. 
if it were true, as Mr. Abel suggests, that an tn$^% 
patents are annually declared null and void in (he 
German courts as in our own, there would be more 
than one good reason to account for this. Let me 
briefly repeat some of the reasons, from a pampt^ 
which 1 published in 1901- 

0) ProWbly half of our patents are not worth hghU 
Sng for, as they are not worth the paper on wliich 
they are printed. 

(a) Patent legislation, in this country, for man 
of moderate means spells financial ruin, whifa 10 
Germany redress is open at a very much smaller. 
expanse. 

(3) Account must be taken of the difference in the 
length of life between English and German patents. 

But Mr. Abel's figures are misleading. Whether he 
intehtionaily took the year 1896 in order to^rtrengthen 
his lease or merely at random, as he says,*'is 6f Tutle 
impbrtance. The fact remains, and this he ought to 
have known, that fair or trustworthy conduslona can- 
ru>t ^ arriv^ at by statistics of a single year. 1 took 
the jtrouble to point out to Mr. Abel in 1901 that iffgd 
wa9|^ an exceptional year, and prepared a tabic from 
offlcjial sources, which covers not only 1896—Mr. Abel’s 
yeaif—bat also four precedinyp years. This table, being 
predared from accurate omcial sources, was.neoea- 
sarily arranged in a slightly different manper. It did 
not,11nclude patents litigated or patents partially In¬ 
validated ; as no trustwofwy statistics exist, a g^opa deal 
of patent lltigaljlQn is carried on without wming inm 
couri, or, without being publiahed in the omcial report 
of ^tent cpsea, 

. Mf. AhiVs TahU 

PftlviiU wholly 

talnii iBsA P^mti gruiMd PM«nti lUKsutd or partld^ 

( Invalidalod 

Greet Qntain a 14,105 ... , ap ... 13 

OSrmany . 5,410 ,..10a . 43 

" Tahle Cofnpiled'f^m German Official Sources fat 
' iBga to 1896. 

r«. PetfBtil iDvolUeMd,' 

1 Vmt , ApplU;.n»i , JSSIS , 

' 189a .. i3,iaAf '.. . 5,9uo .. jo 

1893 141*85 - ■ - ■ ... » I* 

1894 141984 8,aBo ... aa 

189s , . 15,063 .. . 5,7*0 ... 16 

18^ . 16,486 . 5,410 . 33 

It will be seen from this table that thirty-4wd 
patents were withdrawn and Invalidated in 1896, whilst 
the average for the four preceding years is pniy 
per annum. So much about Mr. Abri's finres. 

1 quite concede that a searching and reBlpreUmliiacy 
examinatlop is a controversial subject, but fftim an 
economic standpoint it must be admitted that the want 
of conformity existing between pur law and that ot 
Germany as to preHmmary examination uiAicits gmati 
ihjury on our trades. For example, the rArant d£ a" 
British patent to a foreign applicant whldi hfa owq 
rauntry ms refused to him benefits the foralgn obuD^ 
at our expense, the loss to us being proportionate tb'tMv 
value of the invention, < ' t 

The toihpDlaoi^ working of forelgo paMtr,In tmit 
coufttry Ut hbwevar, a far mbre Wlk'. 

prellmlwtty bmunUiditen ** 

w as is la MifanliraveiQjBiit'Ot me 01a 

a*, but more stringent measuirea afe wsaM ^ 


Applk^snow ,} 
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QonforAi to that of cmr Continental rivals. 
In the Intereati of our home trades and 


■1 that a patent shall be forfeited if it Is 
i ^hfoad and not in this countiy.^ 
gtant of cotnpulsoty licenses has many dls- 
dt^dhM^s. It requires often years of hard 
Storki Tngenul^, and the trainings of on ea- 
IMchqiced staff ^fore a patented article can be profit¬ 
ably manufactured on the Urge scale. Is It reason- 
khle to expect that the foreign owner of the patent 
s|dU likipart such knowledge to the applicant for a 
tsMnpulsdry license, or affonl him any aid beyond the 
aUagre details of the patented process? Quite 
independently of this, the owner of the patent will 
cause as much delay as possible before he grants the 
floense, and, in any circumstances, no application 
for a compulsory license can be made before the lapse 
of three years from the date of a^Ucation. In 
addition, the onus is thrown on the British applicant 
to^ show that non-working of the patent is un¬ 
fairly prejudidhg any eaistlng or the establishment of 
any new indust^. lliere is thus little inducement to 
home manufacturers to take out licenses for foreign 
mtents, and thereby to introduce the manufacture of 
the article into this country. The non-working of 
foreign patents has inflicted incalculable harm on 
pur trades There is, in my opinion, only one 

•ffecttve measure with regard to working foreign 
patents, and this is to make it compulsory to 
work them on an adequate manufacturing scale 
lay twelve months from the date the inventidh 
b worked in foreign countries We have more 
feaspn, or at least our interests demand it in a higher 
degiwe than those of any other country in the worldi 
to miist that the onus should be on the foreign owner 
Of a patent tq work the monopoly which we have 
grantra to hiiiV in this countiT so lohg as it has been 
proved that the patent is worfuble. The working of 
puients IS an economic question of the highest import¬ 
ance, but it ought hot to be discussed from the platform 
qf either the tree "importer or the protectionist. Its 
consideration is beyond the present fiscal controversy 
because the grant of a monopoly to any person, that is, 
the grant or a sole and exclusive privilege, is in itself 
the highest form of protection, but our legisbture since 
the time of James I. has established this form of mono- 
pcjy, and rightly continued to exercise it. 

' Before James I.’s time, patenb were granted tb any 
necessarily an inventor—who introduced a 
kitfw manufacture into this country, and I think not 
unjustly. The man who establishes a new manu¬ 
facture does more good to the community than 
tiiousands of patentees who work monopolies which 
VM have granted to Ihem outside of this country, 

* "The first Patent Act, the Statute of Monopolies of 
James 1., introduced so far a change that It con- 
Brtifed the right of granting patents to the first and 
pme inventor, but on the condition that he introduced 
Jt. new manufacture In this coUptry. Thb bw has 
hein enforced to thb day by every promnient industrial 
qouhliy In Burope e^Ece^ ^ qurseivea, and J will now 
endeavour to sho>er why Qb country ki die world has 
Jntmreit thin' nw own to inalit that tlw 
of « fbralBii patent AouU be on lha oondldoa 
ww beinc worim In Hd* eoaatnr:Uwayr provided 
It le milled ebRMd. , ^ 

We jErent a far larger number of monopoUee^tb 

loT 
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forelMers, and oq much easier terms, in oonsequencq 
of a lack of a thorough examination Into novelty, than 
other European countries* 

(a) Progress depeflds on improvements and new In- 
I ventions; we are, however, as little self-contained as 
' regards the supply of ideas as we are with regard 
to the supply of food. We must largely rely on 
foreign inventlona for the reason that our popubdon 
is only a small portion of that of Euro^ and 
America. 

(3) We-faave free imports, whilst the foreign patentee 
is protected by high tariffs. It b therefore, as a 
rule, not in his interest to work in this country the 
monopoly which we have granted to him. He prefers 
to work it in the country which gives him high pro¬ 
tection, with the additional advantage of selling to us 
his patented article, without any restrictions, and at 
his own pnee. This is the converse to dumping. 
Nor has he any other inducement, spedal circum^ 
stances excepted, voluntarily to establish new indu^ 
tries in the United Kingdom, Our patent bw doea not 
attract him, nor does our high duty on alcohol, oOr 
do higher wages and shorter hours, nor our rates 
for transport, which are about twice as h^ compared 
with those, for example, of Germany. The want of 
compulsory working is one of the reasons that for the 
last twen^ years we have established so very few 
new trades or industries in comparison with other 
nations 

It is, therefore, of grave importance that our legis¬ 
lature ought only to grant monopolies on the dearly 
defined condition that such monoMly must be worked 
within this country. We stand in serious need -of 
I fiiidlfig additional occupation for our peopfe. Bmpioy- 
' ment in our staple industries we do {lositively kdow b 
declining, with one or two exceptions, por b the 
total increase in the number of persons empk^ed in 
all trades adequate to the^ nett increase of our popula¬ 
tion. The latter contention may be at least agfely 
assumed by the fact of rapidly Inci^Oaslng efnigrptioni 
and the increase in the numb^ of unemplp)^ and of 
those who are working at a starvatibn wage. ^ , 

America is the onfy industrial oountiy of' any 
importance which does not insbt on the working m 
a patent^ nor does she require such an enactment. 
She has protected herself by dlmoslf prohibitory tariffs, 
which in themselves afford the greatest IndUdement to 
the owner of a patent to work it or nt it worked, In¬ 
stead of paying exorbitant import dutlee, which, in 
many instances, may nuDify the advantages qf the 
patented improvement. It may be generally Aald that 
the higher the impoft duties the less the necessity for 
compulsory working, dnd qke sersd, die lower the k”* 
port duty the moye stnngent should be the law hs to 
working. There canrmC be any doubt that had we 
amendM Qur patent la;wa ^^.1877, when patent bws 
were first established In Gqmiany, in such a manner 
as to make them confofim to the latter, q large number 
of industries wbuld have been establish^ in thb 
country which do not exist Iq-day The German 
patent laws have brgclypsdmolatcd enterprise, and (as 
Privy Councillor Dr. Otto Witt said a few years a^y* 
'^have conferred Incalculable advantages on Geinman 
trades and Industries.” > 

Ours have been chiefly instrumental In' advabctng 
the industrial and commercial interests of our foreign 
competition. The whqb natkm is In arms, fdr ind 
agaiosti when it b a question to put a shilling ifax 
oq com, hut we aro^nteot to ,b«ve to^a fai^lfars/ 
and patent agents ifia deciskm of a quesilon.w 4 
putety eoohdimc character which brgi^ hiyafbiss onr 
lr|4usUM^^and commerdoT, .futum, lyiitn W our 
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le^iilature to wake up and appreciate the fact that we 
must, by all ieghlmate meana, encourage the estab¬ 
lishment of new industries within this realm 7 

IvAM Levinstein. 

BIRD MIGRATION IN GREAT BRITAIN AND 
IRELAND 

^HE great inquiry on the migration of birds as 

^ observed in Great Britain and Ireland instituted 
in 1880 by the British Association was brought to a 
conclusion at the Southport meeting hist year, and it 
may be useful to describe shortly what it accomplished, 
ana to direct attention to some of the results, which 
practically remain unknown' except to a few orni¬ 
thologists specially interested in the subject. 

For eight years, 1880-1887, the committee appointed 
collected voluminous observations from the numerous 
light stations, some two hundred in number, around 
the Bntlsh and Irish coasts. From the enormous 
amount of material thus amassed, a digest of the 
observations was prepared and presented to the Liver¬ 
pool meeting, and was published in the report of the 
Association for 1896 (pp. 451-477), affording, in a 
highly condensed form, the general results of the 
inquiry in all its aspects, geographical, seasonal, 
meteorological, &c, This was followed by a series of 
histories wherein each and every movement (and the 
very varied conditions under which they are per¬ 
formed) of eight birds carefully selected so as to in¬ 
clude every type of British migrant was exhaustively 
treated 

These histories appeared in the reports for the years 
1900, 1^1, 190a and 1903 

Turjiin^ now to some of the special results of the 
inquiry, in the first place it was clearijr proved that 
A considerable proportion of our native-bred song 
thrushes, blackbirds, skylarks, starlingB, rooks, lap¬ 
wings, and other species which arc usually regarded 
as being wholly resident throughout the year are 
minatory; indeed, they arc as essentially summer 
visitors to our isles as the swallow and the cuckoo. 
They leave us before the end of summer for southern 
Europe, and are the first harbingers of spring to 
appear on our shores, arriving dunng February and 
early March. 

As reg^ards the geographical aspect of the subject, 
perhaps the most interesting of the varied movements 
investigated, if not actually discovered, are those re¬ 
markable intermigrations which take place between 
the south-eastern coast of England and the opposite 
shores of the continent by a westerly autumn and 
easterly spring flight. Day after day in late 
S^tember and during October, when the weather is 
suitable, vast numbers of skylarks, starlings, 
chafAnches, tree sparrows, rooks, and jackdaws rush 
across the southern waters of the North Sea, proceed¬ 
ing chiefly due west off the mouth of the Thames (the 
centre of the stream), south-west off the const of Kent, 
north-rwest off Norfolk, and north-north-west off the 
Huml^r Corresponding return migrations, in oppo¬ 
site directions, are witnessed in the spring. A note¬ 
worthy feature of these movements is that th^ are 
performed 4uring the daytime; indeed, they are the 
main diurnal flints observed on the British coasts. 

During Ifae preparation of the digest and of the 
various reports, I was so much Impressed with the 
sin^larlty and importance of these movements that 1 
decided to make^ some further investigations regarding 
them, and to this end 1 spent nearly five weeks on the 
Kentish Knock light vessel, situated thirty-two mites 
east of the Essex edast and out of sight of tend, during 
|he past autumn (see Ibis^ pp. 112-1431). 1 was 

Mvkkitely weerta)n es to wh^oe eatne these hosts of 
itug^tsi irow I am of opinion that they are en^^ants 
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from western central Europe, which, having 
descended the Maas, Rhine, and Schelde/q[uit 
coast at the mouths Of those rivers en r&ute 
quarters, Some of these remain during the ht 

England, others proceed to Ireland, and others, dtaidf 
depart from our’southern shores for more sou Stern 
lands There can be little doubt that many of those 
which remain m our islands winter in latitudes north 
of theif summer homes ' 

Turning nc.Yt to the meteorological aspect of bM* 
migration, it has been possible to make a careful 
comparison between the unique data obtained through 
the inquiry and the reports issued by the Meteorologlcttl 
OJAcc, and thus to establish satisfactorily certain r&i 
lations between mlgrational and meteorological pheno^ 
mena. For instance, it has been founa that each 
great arrival on our shores of migrants from north-* 
west Europe In the autumn is correrated with a certain 
type of pressure distribution which establishes fine 
weather over the North Sea between Scandinavia and 
the British Isles. Such conditions, however, though 
they may prevail at the alJ important point of w 
parturc, and hence induce migration, do not alwaya 
extend so far as Britain, and when th^s is the case 
the migrants pass into more or less unfavourable 
weather ere they re^ich our shores. 

During a month’s sojourn in the Eddy stone Light¬ 
house (see Ibis, 1902, pp. 246-269) In the autumn oC 
19O1, 1 paid special attention to the weather conditions 
under which the migrants set out to cross the Channel. 
I*found that no movements were witnessed when the 
weather was in the least degree unfavourable for the 
passage, and that the wind is undoubtedly the maio^ 
factor in migration meteorology The direction of the 
wind was of no moment, for the birds flitted south¬ 
wards in winds from all quarters. It was otherwise, 
itfhen its velocity came to be considered, and no 
movements were performed when this exceeded about 
28 miles an hour. At 34 miles the few stragglers 
observed were in distress, and the only birds moving 
when It exceeded this and approached 40 miles were 
swallows and martins My subsequent experiences at 
the Kentish Knock Lightship confirmed these con^ 
elusions. 

The supposed influence of the direction of the wind 
on migratory movements has been much misunder¬ 
stood, chiefly because the dependence of the wind upon 
atmospheric pressure does not appear to have been 
taken into consideration. We now know that certain 
t)7Jes of pressure distribution are favourable for and 
conducive to migration, and the winds also resulting 
therefrom have erroneously come to be looked upon ae 
the cause for such movements. 

Finally, the investigation of certain movemepti. 
namely, the emigrations, has presented exceptional 
difficulties, due chiefly to the fact that they are 
habitually performed under conditions which emiiroud 
them in all but romj^ete obscurity, indeed, often tei 
complete obscurity Itie reason for this is that, wldl 
few exceptions, emigration is undertaken during fhm 
hours of darkness, and thus entirely escapes nottec ac 
the place of embarkation. It was with the c^ect ot 
investigating this phase ip the phenomenon of 
tion that led me to visit the Eddystone, where It iteb 
possible to observe these emigrants Immediately srfnf' 
their departure from our shores. There I found that > 
least 90 per cent, of the various etfllgr^nU croaSed^fivv 
Channel during the night Indeed, plghc 
arc undoubted^ the rule When eonaldamh. cxp ' a fii is fc , 
of sea have to be traversed. ' To this rete thg idUM' 
exception has already been menflonedi but both 
lighthouse arid at dtsr lightship 1 found that day 
tlort was eonfined to*^a^few spedes fmty. 
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■eventy-foui^ Annual meeting of the British 
AiMUtlon will commence at Cambridge on Wednesday, 
Auguit 17* The president elect ia the Right Hon A 
IdalhHir, and the presidents of the sections will be aa 
fpllowa .-f-A, mathematical and physical science, Prof. 
Horace Lamb, F.R.S , B, chemistry, Prof. Sydney Voung, 
FtR $.; C, geology, Mr Aubrey Strahnn, F R S ; D, 
ecology, Mr. W. Bateson, F H S , E, geography, Mr 
Douglas W. Freahfield, F, economic science and statfstica, 
Prof, W. Smart, G, engineering, Hon. C A Parsons, 
F.R.S., H, anthropology, Mr Henry Balfour, I, physi- 
^ogy, Prof. C. S. Sherrington, F.R.S.; K, botany, Mr 
Francis Darwin, F R S , L, educational science, the Lord 
Blahop of Hereford; conference of delegates of rorrespond- 
ing societies, chairman, Principal E H GriHiths, F R S 
On Friday evening, August 19, a discourse on *' Ripple 
Maries and Sand-dunes '* will be given by Prof G. Hi 
Darwin, F.R.S., and on Monday, August aa. Prof H. F. 
Osborn will deliver a lecture on " Recent Explorations and 
Keaearches on Extinct Mammalia *' 

Thb KlnS* has approved qf the award of the Royal Geo¬ 
graphical Society’s Royal medals for this year to Sir Harry 
Johnston and Commander R. F. Siott, R N The award 
ta Sir Marry Johnston is made for his explorations of Africa 
and his Investigations of African fauna, flora and peoples, 
that to Commander Scott for the work accomplished by the 
Antarctic expedition during its first year in the Antarctic, 
and for his Antarctic sledge journey when he travelled 
nearly 300 miles farther south than any of his pjredeceseors. 
The Murchison grant of the Royal Geographical Society 
has been awarded to Lieut. Colb^k for his services tvhile 
In command of the Antarctic relief expedition The Gill 
memorial Is to be presented to Captain Irlzor, of the Argen¬ 
tine Navy, for his rescue of the Nordenskjdld Antarctic 
' expedition The Cuthbert Peek grant has been awarded to 
Don Juan Villa!ta for his geographical discoveries to the 
east of the Andes while in command of a Peruvian explor¬ 
ing expedition; and the Back gront to Dr M A. Stem 
for hfs geographical work in Central Asia, and especially 
for his mapping in the MustaghaU and Kuen Lun ranges 

RBtJTBR reports that two rather severe shocks of earth¬ 
quake were felt on Monday afternoon at Temir-khan-shura, 
in the province of Daghestcih, in the Caucasus 

Thb twelfth "James Forrest" lecture of the Institution 
of Civil Engineers will be delivered by Mr Dugald Clerk 
on Thursday, April ai, the subject being " Internal Com¬ 
bustion Engines," 

A aBVBHB storm was experienced In the Island of Rdunion 
on March a 1 and aa. The barometer fell to nearly a8 Inches 
The damage appears to have been very great 

Thb BWtuh Afedicol Journal announces that Dr, Pbrcival 
Wright haa resigned the chair of botany In Trinity College, 
Dublin, after thlrty^lx years' sqrvice He has coasented, 

' however, to conltbue' to act aa keeper of the herbarium 
, Gbmbml Baaeor baa been appointed director of Nice 
Dbaervatory In succeselon to the late M Henri Perrotln 
* beneral Buipt Is a member of the Bureau des Longitudes, 
And weebede^ the late M. Faye aa president of the Inter- 
^^tipnal Geodetic Association year. 

lolipwliig motion was agi^ to by the council of 
^,Gentrai and Associated Chambers of Cotnipdii^ gt a 
fa4d on Tuesdsy" That this Chamber would 
A saettsuro to fadtttAie a moiw praetical sfvtsai 
and meiluKS than now In uye in this country 
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bv the Introduction of a decimal system, but not by adopting 
I thn metric system, which has no affinity to any existing 
denomination used In trade or commerce In the United 
Kingdom " 

Some important change^ in the constitution and manage¬ 
ment of the New Zealand Institute were mode during the 
last session of the New Zejsland House of Representatives. 
Under the New Zealand Institute Act of 1867 the Institute 
was cqiurolled by a board of governors consisting chiefly 
nf members nominated by the Government, the different 
local uistitutes (now eight in number) incorporated with the 
institute being represented only by three members chosen 
by the board from nominations made by these eight In¬ 
corporated institutes, and the director of the Geological 
Survey was by the Act madn the permanent manager of 
the institute This position has been filled for thirty-five 
years by Sir James Hector, under whose editorship the first 
thirty-five volumes of the TransaeUons of the new institute 
have been published. Shortly after Sir James Hector re¬ 
tired, at the end of June, 1903, an Act was passed by the 
New Zealand Parliament by Which the Institute was separ¬ 
ated from the Geological Survey, the Colonial Museum and 
other Government departments with which it hod been 
more or less intimately associated in the past, and at the 
same time the constitution of the board of governors was 
altered, so that it now consists of the governor, the Colonial 
Secretary, four members nominated by the Government, 
two elected b> each of the incorporated institutes at Auck¬ 
land, Wellington, Christchurch and Dunedin, and one by 
each of the institutes at the smeller centres The whole 
control of the institute and of the publication of Its Trons- 
acfions IS entrusted to this board, which has also the power 
of electing the president of the institute The first meeting 
of this newly constituted board was held in Wellington in 
January last, when Captain F W. Hutton, F.R.S , waa 
unanimously elected president, and Mr A Hamilton, 
curator of the Colonial Museum at Wellington, was made 
editor of the TtansaeUons The board decided to direct the 
attention of the Government to the urgent necessity of In¬ 
vestigating the fauna and flora of the outlying Islands of 
New Zealand and of preserving theni so far as possible from 
destruction Other matters of more local interest were dealt 
with, and the board showed that it Is likely to be a vigorous 
body, and will leave no stone unturned in Its efforts to 
advance the interests of science In New Zealand. 

Rbfbrrinu to a note m the issue of March 17 comment¬ 
ing on an article by him in the FieU Naturaliiti' QifarUrly, 
Mr R H Wallace writes to say that the schemes of work 
in connection with spk-ing flowers to which attention waa 
directed In our note " are schemes that have been actually 
carried out by their asiihors la the schools they represent." 

t'HE dlrottors of the Cunard Company have decided to 
adopt turbines in the new fast steamers to be built under 
the agreement with thf British Government A commUtee 
was appointed by the conipany last September to consider 
the question, and its report has been presented to the 
directors. The work of the committee haa been ^gdly 
experimental Two series of comparative tests have becsi 
carried out, one on shore at the Neptune Bank Ration of 
the Newcastlq-on-Tyne Supply Company, and the other 
afloat with the ateamshlps Arundel and Brighton, of the 
Newhaven-Pfeppe i*oute. The results obtained with the two 
■Mmahlps were ,exactly comparable, aa the Arundel and 
BHgMonr are prm^cally slates vessels. The only difference 
M In the machlnevT, the BHghton hovlAg Jurblne efiglnsii 
ffud thq Afundel reciprocatlh||g engines, (taring the whole 
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pariod of the Inveatlgationa the committee hu raolieed that 
fitting turfainea of the dlmenaloni neceaaary to propel the 
new Cunerd ahlpi at the apeed contemplated Involvea a very 
great otep In marine propulaion, the largeat turblnea at 
preaent in uae afloat b^ng thoae in the ateamahip Queenj 
engaged on the Calala-Dover aervice 

Wb have received a copy of Deuisehei MeleorologiicheM 
Jahrbuch 190a, containing the reaults of the meteor¬ 
ological obaervatlona at the atatlona under the control of 
the Deutache Seewarte Thia ia the twenty-fifth annual 
volume of this very valuable publication, and forma, aa our 
readera are aware, but one portion of the uaeful work that 
falla to the ahare of the eatabllahment in queatlon. We 
need hardly mention how actively the Seewarte ia engaged 
in the proaecution of weather telegraphy and ocean meteor¬ 
ology ; It la probably not ao well known that, In conjunction 
with the Daniah Meteorological Inatitute, it publlahea a 
moat laborious aeries of daily synoptic weather charts for 
the North Atlantic Ocean, in quarterly volumes, which 
furnish a valuable aid to the study of the cyclonic systems 
that form so important a factor in the weather conditions 
of western Europe The Jahfhuch referred to above con¬ 
tains a summary of all the storms which visited the German 
coasta In 190a, compiled from the registera kept at the 
storm signal stations m connection with the Seewarte, we 
think this by no means light compilation la an important 
appendix to the work 

A couMUNiCATiON hos been received from Mr A. Appa In 
which he desires to point out that the claim of anything 
new or special can hardly be sustained in respect of the 
Interrupter referred to In our note on p. 470 (March 17) 
He states that in or about 1858 the late Mr Ladd made 
a contact breaker for Mr. J V. Gaislott, F R S , in which 
the hammer was so arranged as to knock away the contact 
between the platinum studs very suddenly, this coll gave 
u Inch sparks, but when fitted by Mr Apps with one of 
his 10 Inch contact breakers in 18^ a 14I inch spark was 
obtained. Another interrupter on the Gaasiott model, made 
for Mr. Baines in 1B68, was discarded after many experi¬ 
ments. About 1866 a coll designed by Cromwell Varley,' 
F R.S., was fitted with a hammer arranged to produce a 
very sudden break, and this also was replaced a few years 
later by one of the Apps form. Mr. Apps further states 
that for the last thirty years It has been usual for his coils 
to give a 10 inch epark with 2 cells (4 volts), and that he 
has now a coll giving is Inches freely with a a cell storage 
battery It may be added that our remark as to the new 
arrangement p^orming what the inventors claimed re¬ 
ferred rather to the length of spark obtained with a given 
battery power than to Its merits cpmpared with other forms, 
and It should have been stated that while the 10 inch spark 
was obtained hrlth the greatest ease from two four-volt 
storage cells, even an electromotive force of four volts was 
capable of producing a spark of this length. 

In a couple of short printed notes Prof. Moris Kuhn, of 
Vienna, describes simple apparatus adapted for claes-room 
demonstrations of Torricelli’s theorem, Boyle's and 
Dalton's lawSj and other properties of gases, With a slight t 
modification, a Very fair vacuum tube con be obtained with * 
one of the apparatue, or It can be uaed aa an open tube ! 
manometer The arhole apparatus Is mada by Kari * 
Wofyu^, 10 Frankan^asse, 9th district, Vlannn. 

hfapsas. ViBwaa and Son, of Brunswick, have issued a] 
fourtb edition of vol. I. part 111, of Dr- Alex. Weridcke's 

iJArbUch Mackanlk." It forma a cofnplefo tseatlH 
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on the theory of elasticity as applied to enginoMi^, 
probleme, and deals at conslderabla length with tbp 
of loaded beams. In this part of the subject consldOwb^ 
use Is mode of graphic methods. The book ie pecuUfiiilit 
adapted to etudente of German technical schools^ but- 
also meets the requirements of certain univereity otudenta 
and candidates for higher teoebere' oertlficatei In Clfot 
country. It covers a field of study which does not receliM 
the attention which It ought to have in this country | proti^ 
ably no English text-book exists which is written on Che 
same lines. It should receive the careful attention' of 
lecturers on applied mechanics 

A PRBUuiNAav report on the lead and zinc depoelts of 
south-western Wisconsin, by Prof, U. S. Grant, has bean 
issued as Bulletin No. 9 of the Wisconsin Geologicel and 
Natural History Society. In order to render the Work useful 
to the public in general, there Is a popular account of the 
physical features, geology, and genesis of ore depbilte, 
occupying half of this little volume. The lead and zinc ores 
occur In Cambrian, but mainly In the Trenton and Galena 
Limestones of the Ordovician. The original minerals of 
the ore-deposits are the sulphides, galena, sphalerite and 
marcasite Smithsonite and iron oxides are secondary 
minerals, having been formed from the alteration of the 
original sulphides. The secondary minerals occur In the 
rocks above the level of ground water, or in the belt of 
weathering The original minerals, with the exception of 
galena, which Is closely associated with both the original 
and secondary minerals, occur below the level of ground 
water. The order of deposition li noted as (1) marcasita, 
(s) sphalerite (sometimes with galena), (3) galena. The 
author points out the method of occurrence of the ores, pnd 
explains their origin as due partly to doep^eated or artesian 
circulation of water, and partly to down water circulation. 
The methods of mining and the resources of the area are 
duly considered 

The March number of the National Geogtaphic Magatine 
deals chiefly with Manchuria and Korea A good wfir 
map, with insets, prepared by the American War Dopart- 
ment, is Included, and there Is a specially valuable account 
of Russian development of Manchuria by Mr Henry B. 
Miller, United States Consul at Nluchwang 

Except for a note by Mr. D. W, Freibfield on the road 
to Tibet, the current number of the Geographical Teacher 
is chiefly devoted to reports of the proceedings of the Geo¬ 
graphical Aisoclation, of conferences on the teaching of geo^ 
graphy, and to reprints of papers read. The discussion on 
the Royal Geographical Society's syllabus, by experienced 
school teachers of the subject, is of special interest and 
value. 

The February number of La Giograpkie contains ortlclfo 
on tlie Lenfant expodltion, which has discovered a coq- 
tinuaua watercourse between the Logone and the Beneti^ 
i e between the Tchad and Atlantic baatni e on the expfoc^ 
ation of Bolivia; on the provlooe of Bathang; and on thw 
country of the Hereros- Thera Is also a iHunber^td 
valuable notes. Including one on. the.uthlsatlon.of wafon*; 
. power In U Mayenne and U Mancha, and another on thg 
preaent state of the Russian geodatio and tqpographle, 
surveys. ^, Vr"^ 

Wa Idarn from the BuUeUn of the &el'evy of 
at St Fetarsburg (No. r) thal a aeW eap^Ua for t(i* 
explorBrion of Ute Caepfon Sen la to,he aant piil 
spring. M a ooi^uaik^ of the AraliCaapiaii e h pe Wto 
whioh woriud aom thirty yapro ag^^ The 
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InoludMiicb ttploraM ai MM. Kliipovlech and Lebedlntnff, 
eaploratloiii of the White and the Black 
chief aim of the expedition la the hydro- 
blotofteaf eeplQraMon of the Catj^ait Sea and the biology 
^;|^e Caspian herring 

Msmafpi of the St. Peteriburg Society of Naturaliita 
{bptaa i cal section, vol. ucIlL) continue to bring out new 
laaciculea of the valuable work, '* Flora Caucaalca Critics, ” 
If N. Kuxnetaoff, N. Busch, and A, Fomin, The 
ddscriptions of the apeclea and varletiea are given In Latin, 
as alao all the indexea and the Indications concerning the 
geographical areas of each species; but the remarks added 
to the above, sometimes extremely interesting, as also 
Che Introductory notes to each family, are in Russian. 


The Identification of Mexican and Central American plants 
la receiving special attention from workers in the Gray 
Herbariuifi of Harvard University. Mr. J. R. Johnilon has 
dontrlbuted to the Proctedtngs of the American Academy of 
A|ta and Sciences a revision of the genus Flaverla, which 
beldaga to ^he order Compositse. This genus may be de¬ 
scribed as Me|ican, but is not confined to the country In 
a paper puhliahed In the Proetedmgs of the Boston Society 
of Natural History, Mr D. L Robinson also deals with 
plants collected m Mexico and Central America, and describes 
several new species, amongst others, for the genera Eupa- 
Corlum, Mlkania and Mimosa 

AiroNGeT the plants forwarded from British New Guinea 
by the Lieutenant-Governor to Mr. F. Bailey, the colonial 
botaniiC In Queensland, to be named by him, the more 
UiCereatlng are a species of Citrus which seems to be suit¬ 
able for a graft-stock; a euphorblaceous plant, Boceaspsa 
papmma, which, as in the case of other species of the genus, 
provides edible Bowers and fruit; and Pongamia glmbra, a 
legumJnoua plant, of which the leaves and seeds are known 
to' possess therapeutic properties. The recent additions to 
Chf flora of Queensland made by Mr. Bailey have either been 
Incorporated into his book direct or have appeared in the 
QaeeiuZand Agricultural Journal, but a BuUatin was issued 
Ian year by the Department of Agriculture which contains 
a list of newly recorded fungi. 


Wb are glad to see that Mr. Thompson, who has so long 
hdd the ofHce of deputy superintendent and head-keeper In 
Ae Gardens of the Zoological Society, has been rewarded 
^fh the Bodety’s silver medal In recognition of his oon- 
^fcuoui success in the management of the animals under 
l^lx charge. 


^ NOA< 4 and 5 of the first volume of the Phyiiological 
PabUcatfons of the Unlversltv of California contain reports 
of tw addresses-^ne by Prof. W, Ostwald on the relations 
of bMagy and the neighbouring sciences, and the ocher by 
Prof* J. Loab on the limits of biological research—delivered 
Ai the dedication of the Rudolph SpreckeJ Physiological 
Laboratory In August last. ^ , 

Jvpoiica trota its tbfrtjNseventh report (for last year), that 
adriMble foatfcutlon, the Rtvhy School Natural Hfstoiy 

S eCy, eoetlmles to enloy a flourishing career, and to 
, SUMloried fay the members of the school Among Its 
^oOpMnis l■'Bb IHvatrated paper by Mr. J.X. P. Fryer on 
Ihrushaa, admirable In general plan, but In which 
■wmi In certain Instac^ to use the term 

HMMIM for February cootalds a repraductionf tfrm 
bfsMS of tha Entomological Sedttly) of one of 
n'b bhauttfifl and rnsiraeilvh'ptileea Wustr^g 
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the colour adaptations of caterpillars to their surroundings 
under artificial conditions Among the contents of the 
March number of the same serial is a descripCian, by Mr. 
C. T. Trechman, of flint Implements of Neolithic age dlsp 
covered on the coast of Durham 

In a note on the osteology of some berychoid fishes (the 
group typified by the membm of the family Berychldn, or 
sllm^eads), published in the Proceedingt of the U.S- 
National i^useum (No, 1366), Mr. E. C. Starks directs atten¬ 
tion to a distinctive feature of the occipital region of the 
skull. In ordinary percoid fishes the baslocclpltal forms a 
concave surface with a deep pit In the centre, while the ex- 
occlpltals ore small and in most cases separate, and pre¬ 
sent flat oblique facets for the atlas vertebra. In the 
berychoids, on the other hand, the exoccLpltals are large, 
extensively In contact in the middle line, and form with the 
baslocclpltal a regularly concave surface for the atlas It 
may be added that in calling this surface a ** concave 
condyle," the author utterly traverses the etymological 
significance of aMuAor, which signifies a convex knuckle 

Wb have received from the secretary the abstract of a 
paper read at a meeting of the Society for Psychical Re¬ 
search on March si by Dr, Albert Wilson It is interesting 
08 containing an account of a patient who suffered at the 
age of is| years from influenza, followed by meningitis, and 
in consequence developed a multiple personality. The case 
appears to be strictly analogous to similar coses already 
reported (a.g, JameaV ** Psychology/* p. 383 rgg.), except 
that the '* personalities ” attained the unusual number ten. 
Such cases are usually hypnotic, in this Instance Dr. Wilson 
lays stress on the dependence of the various states on the 
comparative activity of different cortical layers Dr Wilson 
suggests that the brain may be composed of " districts, each 
district representing a personality or small ego we agree 
with him thet the whple subject requires more extended 
investigation," and the case he describes is certainly an 
Important datum. 

Half-volume vi. of the " Natural History of Animals," 
by Prof. J. R. Ainsworth-Davls, has now been published 
by the Gresham Publlohing Company, of London. Ibis 
part, of what is a very well illustrate publication, deals 
lai gely with animal development and animal llfe-hiatorlet 

A NBW catalogue has been issued by Mr Thomas D. 
Russell, of 78 Newgate Street, London, E.C., giving full 
particulars of collections to Illustrate lectures and demon' 
stretlons In gfaology, physiography, and mineralogy, as wel 
as of all material required ^ by prosdectors and mlnlnfl 
engineers. The collections pibp^ed to Bcoompqmy instnic 
tlon from well-known text-books of these subjects of natura 
science should be a great convenience to teachers. 

Mbbsrb, Macniluim and Co , Ltd,, have published severe 
separate parts of " A School Geometry," by Messrs, Hall 
and Stevens, already reviewed'In these columns. We havi 
received Che following volfana^ parts i.-lv., containing 
the substance of Euclid Bootes l.-Jv., price jr,; parta «li.- 
Iv-i containing the substance of lBuc|ld Books iU and ill., 
and part of Book iv., price u. fid.; and parts Iv.-v., oofs' 
talning the substance of Eudld Books II., tjil., 35-37p and' 
Book vl., price as, 

Wb have received a copy of the new edition a( the full 
, cataiogOe of general ^ts^ng and sclentlflo iDStruments 
manufactured by Messra. Nolder Bros, and Qo., of^eet- 
nilnstcr. This profufibly Uluttrated volume BhouM prove of 
Ofilvtan^ to tea^m of science responsl^fi for 
i nqulpmefat of physical Ifiboratorles, and* as jt la five ye^a 
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■inL« the laet Hat of Me»rs< Nalder Broi. and Co wai 
pubtlihed, a number of new initrumenta used for scientific 
instruction and research are Included in the present cata¬ 
logue 

A NEW Impression of Sir Oliver Lodge's " Pioneers of 
Science,” which originally appeared in 1893 Nature, 
vol. xlvil. p 2(>8), has been published by Messrs Macmillan 
and Co , Ltd The book is an Interesting narrative of the 
careers pnd Investigations of great astronomers whose con¬ 
tributions are links in a chain of scientific historyk Personal 
details give living interest to the work, and the essential 
points of progress are clearly displayed But why has not 
Sir Oliver Lodge taken the opportunity which a new issue 
afforded him of substituting reproductions of astronomical 
photographs for the caricatures which appear as represent¬ 
ations of star clusters and nebuls? Figs 43, 48, 80, 87, 89 
and half a dozen others could easily have been superseded 
by pictures from photographs, instead of being left to 
irritate astronomers who know what beautiful illustrations 
are available and to mislead students who have not seen the 
objects depicted or photographs of them, Fig 47, explain¬ 
ing the phases of the planet Venus, is upside down 

The first part of the third volume of Btometrika has now 
been issued by the Cambridge University Press In addi¬ 
tion to miscellanea the following papers are published — 
on the result of crossing Japanese waltzing mice with 
albino mice, by Mr A. D Darbishirc; graduation of a 
sickness table by Makeham’s hypothesis, by Mr John 
Spencer; the measurements of 130 criminals, by Mr G B 
Griffiths, with an introductory note by Dr. H. B. Donkin, 
a preliminary note on the protective value of colour In 
Mantu religwsa^ by Mr A. P dl Cesnola; a first study of 
the weight, variability^ and correlation of the human 
viscera, with special reference to the healthy and diseased 
heart, by Mr M Greenwood, JuOi; and a paper in Italian, 
" Sui Massimi delle Curve Dimorfiche,” by Signor ua 
Fernando de lielguero. 

In the Journal of the Society of Chemical Industry for 
February 15 Messrs. R. S. Hutton and J. £ Petavel de¬ 
scribe methods for the preparation and compression on a 
large scale of pure gases for experimental work. The 
experimental plant required for the production of large 
quantities of hydrogen, nitrogen, carbon monoxide and 
ethylene, at a rate of about 100 litres per hour, is illustrated 
by diagrams, and interesting facts concerning the com¬ 
pression and storage of these gases are communicated. 

In a communication to the Journal of Phystcal Chemistry, 
vol vU, p, 557, Dr. J Mellor points out that the theory 
that water is in many cases essential to chemical change 
is of much earlier date than is generally supposed. Mrs. 
Fulhome, in 1794, appears to have been the first to give a 
clear statement of the Influence of water on chemical trans¬ 
form ationi, and her observations were published In a work 
entitled ” An Essay on Combustion with a View to a New 
Art of Dyeing and Painting wherein the Phlogistic and 
Antiphlogistic Hypotheses are proved Erroneous.” In 
many respects Mrs. Fulhame's theory accords with present- 
day views. 

It has been known for a considerable time that the pro¬ 
ducts obtained In the electrolytic reduction of nitro¬ 
compounds depend upon the nature of the kathode plates 
By the reduction of nltrobenaeiw in alkaHiie solution aaoxy- 
benme is obtained wMi platinum and nickel kathodes, 
odObeflEBne with lead, tin and ahio kathodes, and by using 
ketihodei of^iopper/anlllne appears as the reduction product. 
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In the current number ofethe ZeiUohfitl fdr 
Cfismifl Messrs. Ldb and Moore show that the ssee n tjat 
factor in determining the reduction is the kathode poAtqjdplr 
and with a given kathode potential the aame produclb are 
obtained in approximately constant proporClens indepen da ntr 
of the nature of the kathode material. 

The experimental deternlination of the density of fluotlna, 
made by M Henri Moissan shortly after the isolation of thla 
element, gave the number 1 a6o, considerably lower than' 
the figure required by the atomic weight of fluorine, f*3i9p 
and on this account the suggestion has been put forward 
by Brauner that a certain proportion of free atoms Was 
present in the gas, thus accounting for its remarkable 
chemical proprrties In the current number of the Compiet 
rendus M. Moissan has again taken up this question, with 
minute preiautions regarding the purity of the gas, the 
result of four experiments being 1 398, 1-319, 1313. 131s* 
or a mean of 131 The agreement between the experi¬ 
mental and theoretical figures is thus sufficiently close to 
disprove the existence of any considerable proportion of (tea 
atoms in the gas. 

The additions to the Zoological Society's Gardens during 
the post week include an Otter {Lutra vulgans), British,, 
presented by Mr Radcliffe Saunders, a Red Fox (Canfa 
/uivua) from North America, presented by Mr. E W. 
Bishop, a I..essGr Sulphur-crested Cockatoo {Caeaiua 
sulphurea) from Moluccas, presented by Miss L Newman ( 
a Bateleur Eagle {Helotarsus ecaudatus) from Africa, prfr- 
sented by Dr W. Ji Ansorge, a Jardlne’s Parrot (Foeo- 
cephalui gulielmg) from West Africa, presented by Mr. A. 
Willoughby Osborne, a White-eared Bulbul (FycftoiioIttE 
leueoUs) from North-West India, presented by Mr. 
Dendle; four Common Pheasants (Fhasieniif colMeui), 
British, presented by the Hon Walter Rothschild, M P. t 
a Hybrid Pheasant, (between Fhasianuj reevesi and Eupla^ 
camuM nycthemerus), presented by the Earl of Ducie; twa 
Wharton's Fruit Pigeons {Carpophaga wharioni) from 
Christmas Island, two YelJow-eyed Babblers {Chrytonim/ei 
sinense\ two Sepoy Finches (Uaematosptza stpahtf, thrOo 
Rose-coloured Pastors {Pastor roseui) from India, a Purpla- 
capped Lory (Lonus domicelfa) from Moluccas, a Hybrid 
Duck (between Metoptana peposaca and FuHguHa rufina)^ 
a Hybrid Duck (between Aex sponia and Dafila apinicauda), 
European, five Tuatera Lizards {Sphenodon punciaiuM) from 
New Zealand, fourteen Alpine Newts {Molge aipestris), six' 
Marbled Newts (Molge mafmorata)^ European, a Red 
Newt {Sperlepes rubfa), a Californian Newt (Molge iofosa^ 
from North America, deposited; three Japanese Pheaaanta 
{Phastanua versicolor) from Japan, three Bar-tailad 
Pheasants (Ffcajianoz reevesf), two Amherst Pheasanta 
{Thaumalea amhereUae), two Silver Pheasants {Euflo^ 
eamus nycthemerus), two Manchurian CrossoplUpna 
{Crossoptilon mantchuricum) from China, purchased. 


OUR ASTRONOMICAL COLUMN. 

ASTEONOUICAL OCCUEIBNCIfl IN APRIL !— 

April 5. 4ta. Ceres In conjunction with noon. ' 
t* i' S. 

7i iob« 3BB1. MihlBiipi of A1|gol Id Peiiil)* 
la 7h. 27n, Mininaih of Algol (d 
14. 51^ eonjua^oa «rhii IfoM. |apfBfr 

151 Venus* muedhaiad pottlon nf dlscevO^paf- hi 
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qfL Sum. Majof uii outer rings 37"74. Minor 
' ulis9''io5. 

Epoch of April rnmonlljfHds, ladiant 271”+jV). 
SL 8h. Mercury at graateit elongation eut ao* l iC 
aa. aah. Venui In conjunction with Jninter. Veniu 

0'30'S. 

27. I ah, aom. Minimum of Algol {$ Periei). 

3a oh. 9m, Minimum of Algol (0 Penei). 

loh. jam. Timiuli (egreu) of Jupiter'i 9 at. III. 

(Ganymede). 

Stamemrd Velocitt Stars.^Ir a communicaMon to 
No. a, voL xix , of the djfro^hysicaZ /oumol, M. A. Belo- 
poUhy gives an account of Che work which has been done 
at Pulkowa in connection with the international cooperative 
achema for the determination of the radial velocities of 
certain standard stars 

The 36-inch refractor and a new Tbpfer spectrograph, 
almJlar to the Potsdam Ilia spectrograph, have been used, 
and the details of the methods emplu>ed and of the pro- 
ivislonal results obtained, for six of the velocity stars, are 
^ven In the present paper. The results are not so good as 
might be expected, but it is hoped that better results will 
be attained during the next year’s work The spectrum 
of iron was used for Lompanson, and control spectrograms 
of the sun, Mars, Jupiter and Venus were obtained. The 
reeults for the first three are discussed in the present paper, 
t^ae for Venus, which are much more comprehensive, are 
being reserved for a future t-oininunication. 


Observed Motions in the Nova Persbi Nebula —Prof, 
^ M. Schaeberle, m a note to the d slrovioniisclie Noch' 
richtsn (No. 3935), points out the great importance of study 
Ing eireiy possible condition whiih may affect the determin¬ 
ation of the parallax of the nebula surrounding Nova 
Persel, for until the parallax is unquestionably known 
theories negardini^ the observed movements can only be of 
a highly speculative character In determining the actual 

K rallax only the '* absolute *' method is available, and 
of, Schaeberle suggests that one of the conditions affect¬ 
ing the results might possibly be a refraction 0/ the raya 
W some interplanetary medium filling the solar system. 
He contends that It is only reasonable to suppose that a 
•difference of some kind may exist between the space void 
of heitfed nutter and that surrounding an attracting mass 
radiating both matter and heat. If any medium (either 
gaseous or ethereal), such as on extended solar atmosphere, 
does exist, then any light entering such a space would be 
refracted, and the hitherto determined negative parallaxes 
are simply the differences between this refraction and the 
Orue parallax, where the latter is leas than the former, 
eimilarly in cases where the measures Indicate no parallax 
Che two may be equal and opposite. Thus if this refraction 
constant were only 1' ihe recorded motions in the nebulosity 
ourroundlng Nova Persel would be readily explicable, for 
telth a parallax of 1' they are about equal in magnitude 
to those occasionally observed In solar work. 

A Ntw Form of Equatorial Mountino.^A new form 
of equBCorlol mounting, for which the Inventor, Herr A. F. 
Lfndmann, of Darmstadt, claims many advantages, is de- 
aertbed and niuetrated by a diagram In No. 3015 of the 
Aiironomisehe NachrichUn, 

The tight from the star Is collected by an objective placed 
«t the upper end of the polar axis, xnd by a system of 
mlrrws Is reflected down that nth. By miltaUe mechanism 
CnO fiKHnments In R.A. and declination are Imparted to 
fUbte MUe the teleecope (f.s. the polar axis), and hence 
to cfaa reflectors, from dockwork of the usual form, 

AiQOiig the many advantages claimed for this form of 
^nadun^ng ate that the observer may remaio comfortably 
g^ted In a room of uniform temperature, the Inslnitiient 
very compact and perfectly balanced, the vibration effects 
#a r^UGc^ tp a minimum, and luT large dome with eostly 
hgfluoilliiB for reirplvlng It li required. 

lapMfD Showvr QP i903--<-Furthte’ avldenoe thqt Che 
of 1903 afforded a fairir rich dismay Is 
.We^servatlons made at tfa# lu^al Oheervaepey 
thin^a watch of jb. aflm. ^i5h. 14711^ to 
^4ai7i|u On November 15,, Senor Gampei 
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Rodrigues counted 165 Leonids. At the maxinpim of the 
shower during the five minutes' Interval from i6h. 4fr7m. to 
i6h ^17m. aa Leonids were counted (AstronomiMeha 
Nachrtchten, No. 3936). 


THE INSTITUTION OF NAVAL ARCHITECTS. 
'T'HE annual general meeting of the Institution oMTaval 
^ Architects was held last week in the theatre of Che 
Society of \rts, the president, the Earl of Glasgow, occupy¬ 
ing the choir The meeting commenced on the morning 
of Wednesday, March 33, and was carried on during the 
two following days There was on the agenda a list of 
fourteen papers to be read and discussed, and these, being 
all dealt with, mode, together with the presidential address 
and other business, a very full programme for each day, 
possibly coo full, considering the sittings did not commence 
until noon 

As president of the institution, Lord Glasgow yearly gives 
a general summary of the condition of the shipbuilding and 
marine engineering industries of the country in his address, 
which, though brief, contains a quantity of matter which 
well illustrates Huxley's apothegm as to the need of know¬ 
ing a great deal to say a little well His remarks on the 
future of the sream turbine, on the prospects of Internal 
combustion engines, and on other matters of a like nature 
indicate that Lord Glasgow is more than a merely orna¬ 
mental president. 

The chief Interest in the meeting was doubtless centered 
In Sir Edward Reed’s paper on the two battleships recently 
purchased from the Chilian authorities 1^ our own 
Admiralty. These two ships, now H.M S. Triumph and 
Swtftsure —formerly the Lihertad and the Consfitucion— 
were designed bv Sir Edward Reed In coniunctlon with 
officers of the Chilian Navy. The debates in Parliament, In 
which the designs of these vessels were compared with 
those of battleships of the Royal Navy, raised considerable 
feeling, and the personal element, which always attracts 
interest, was not absent. It cannot be said, however, that 
either the paper or the discussion did much to advance 
the science of warship design Sir Edward Reed 
maintained the euperlonty of his own designs, whilst Sir 
William White, who was the chief speaker In the dis¬ 
cussion, upheld Ihe superior advantages of the ships 
for which he was responsible. At present the efficlpntw 
of designs for warships is an open question upon which 
cridcs may hold conflicting opinions without fear of them 
being proved erroneous, and this position is likely to con¬ 
tinue until practical evidence is obtained by the test of 
actual warfare Beyond this, however, it is seldom—in 
fact one may sav never—^that particulars sufficient for a 
full comparison or different dilps are made public, and it is 
for these reasons that the controversies In warship design 
are so barren. 

A paper by Lord Brasm which followed, and dealt 
with the prflfblem of merchant cruisers and steamehlp 
subsidies, pointed out the need that would arise in case of 
war for more sedhts thaa the navy at present posieseee, and 
advocated the use of mennant vessels for thli purpoee. 
Here naval opinion woa divided, one authority, Admiral 
FItsgerald, mdnlalnlng that It would be better policy to 
devote any money available to the building of regular war- 
shlpa rather than to paying subsidies, whilst another admiral. 
Sir Edmund Fremantle, said that if he had to send a veeael 
at full speed across the ocean be would select an Atlantic 
liner, as our cruisers would not be able to maintain eo 
high a ep e ed for so long • period as the mercantile vesoel. 
The question of portable armour, to be shipped In cans of 
war on ’merchant vetoels, waa alio brought forward, Jiut 
this Was fully discussed by Prof Biles at a meeting of'fha 
Inotltutton held Just ten years ago. 

On the eecond dav of the meeting Sir William White 
read a paper In whlcn he advocated the establishment of an 
efxperlmeiital tank for testing ^Ips* forms by ineqna of 
toodols, on the system bLVtituted by the late WUllom Frauds 
It TVic^y. At the Cloogow meeting of the iite^tkm 
|teld In 1901, Mr. Yarrow brought forward R' motion pro* 
ipoalng thw 0 tmik ^uM be Mabllshed iknder the auspices 
of the Institution. A* o result effort Were mode to; rohe 
die flOteomry fiindo, but atthoqgfa some thlpAaMqg grma 
prandye^MndSDm eubecriptlQM, the propow wws not wellir 
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backed up. The reaeon for the failure wae attributed to 
the fact that it wae propoeed to try models for different 
firms, and it was fear^ that difficulties might arise Sir 
WUIlam now suggests that what might be called the com¬ 
mercial side of the scheme should bh abandoned, and that a 
tank should be constructed for the sole purpose of research 
work, ^pnd Investigation Into the gener^ principles under¬ 
lying the science of naval architecture This would 
naturally cut off the Income It was proposed should be 
derived from testing models for firms, and therefore a 
sufficient sum must be collected, not only to build the tank, 
but also to endow it Ihe suggestion Is that the tank 
should be constructed at Bushy, and be incorporated as a 
port of the National Physical Laboratory The cost of 
building would be about 15,000!, and the annual cost of 
staff, maintenance, &c., would be about 1500! Dr. Glaze- 
brook, who spoke In the discussion, said the management 
of the National Physical Laboratory welcomed the sugges¬ 
tion most cordially, and it therefore only remains to collect 
the money. The cooperation of ship owners, as well as of 
ship builders, was asked for, and the general opinion of the 
meeting appeared to be that it would argue ill for the enter¬ 
prise and public spirit of the shipping community If the 
moderate sum needed were not forthcoming 

The neat paper read was doubtless the most valuable pre¬ 
sented at the meeting. It was a contribution by Mr R E. 
Froude, and detailed some results on model experiments. 
It is hardly necessary to remind our readers that Mr. Froude 
has for many years earned on at Haslar for the Govern¬ 
ment the work in connection with tank research inaugurated 
by his brilliant father. The details he now gives are the 
result of eaperlments corned through a penod of thirty 
years; In fact, the initial trials were made at Torquay by 
the late Mr. Froude The details given were of a purely 
technical nature, and could not be explained without the 
advantage of much space and many diagrams of ships' 
forms, &c Although the details referred to war vessels, 
they are applicable to mercantile craft within the limits of 
form include 

A paper by Prof. Scnbanti, of the Royal Italian Navy, 
on the heding and rolling of ships of small initial stability, 
was read in brief abstract, and was not discussed. 

A paper by Herr Otto Schlick, on the gyroscopic effect of 
fly wheels on board ship, was read at the evening sitting 
of Thursday, The author proposed the installation of an 
enormous gyroscope for the purpose indicated The sugges¬ 
tion la not new, but the practical difficulties in the way 
have generally been considered too great to moke the plan 
acceptable to ship designers Herr Schlick's paper was, 
however, acceptable as giving in simple language an 
admirable exposition of the gyroscopic effect. 

Two papers, respectively by Mr J. E Thornycroft and 
Mr. A. F. Evans, gave ^rticulars, chiefly of a historical 
nature, of^ the application of oil engines to small vessels 
The occasion is ^rhapa notable from the fact that some 
members present, connected In a practical manner with 
marine engineering and ship design, considered the use of 
gas engines for marine propulsion—with gas pr^ucers in 
place of steam boilersr—as a problem that would have to be 
considered bdore long 

At the Friday meeting Prof. Plateau, of Paris, gave 
particulars of vessels fitted with the form of steam turbine 
ha has Invented, notably a first-class torpedo boat built by 
Messrs. Yaritiw and Co. This vessel has made a spe^ of 
s 6-39 knots The battle of the turbines Is likely to be the 
great feature In the domain of ship propulsion In the 
Immediate futdre. Whether the Impulse type or the re¬ 
action type will prove superior is a question that must be 
settled by etpenment, and further Information “on this 
subject Is aaridpated with Interest. The adoption of the 
steam turblnd in the two new Cunard liners, after an 
e^austlve Inqu^y by a very competent tribunal, has placed 
the steam tu^ine on a firm basis as a means of marine 
propuJdon. 

A paper by l^r. J, Bruhn, on eonw points in connection 
edth m tranCversS sMogth of ildps, dealt with e problem 
of each compleaicy that It has often beM condde^ hi- 
ddl^nable; whilst a second paper by Mr. A. W. Johns, 
nn tbe normqt presmre on Chin mpvlnr plates, Is also one 
that lends Itm to abetmte mfithematkal eonslderadon.. 
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RECENT DISCOVERIES IN BACTfRlOi^ll^ 

'T'HESE are reiearchei toward! a>(ullar ki)iMladfe')|| ^ih* 

^ morphology and Ilfe-histOry of various orders 
ing to ButeriaceB. So far the complete Hfe-hlsfiOry^.^iql 
sporogenous forms had only been worked out for Mn 
small number, all belonging to the gebue Bacillus. 1 m 
discovery of spores in the genus Sarcina, and the afiqtilit*' 
tion of a pure culture of the same by the author, gave hkli 
an oppoctunlty of making a complete investigation of ihi* 
genus. It includes the treatment of bm^s with various 
reagents, the germination, the mode of insertion of dllai 
the course of development In various media, mode of cctl^ 
division, development of spores, and a number of phydo- 
loglcal experiments. With appropriate stains the motphis 
logy and Inner structure ol the cell was examined, the ceil" 
being differentiated into membrane cytoplasm and nucleus., 
The results of metabolism fat, glycogen, &c , were not' 
observed, so the products of protoplasm must be dissolved 
in the cytoplasm, and cannot at present be examined mlcro- 
scopicBlly The development of the spore Is interesting, uid 
requires a very delicate manipulation of stains. It first 
appears as a vacuole with a central nucleus embedded In it. 
The vacuole gets denser, until (he young spore now dlm|y 
outlined stains more de^y than the neighbounng cyt^, 
plasm. Then it differentiates a membrane and gradually 
becomes very strongly refractive, whilst the rest 01 the cell 
almost entirely disappears, being only visible when treated 
With certain stains This description tallies with Meyar'ii 
account of the development of the spore in the 
Bacillus 

Investigation was also earned into the genus Spirillum) 
the species Sp. giganteum being chosen The variation of 
size and form, variation, nature, and amount of raserva 
matter ffat and " Volutans-kugein "), the dilation, the 
course of development in various media, pathogenic struc¬ 
tures, Ac, were fully examined, so that a comptetq 
diagnosis oi the species is in our possession The formation 
of spores is unfortunately as yet unknown in this medei. 
In this species the most interesting result was the demon- 
ilration of the origin of the cilia from the inside of the 
cell Some Investigators had maintained that the cell had 
no membrane, beng simply naked protoplasm, and tbat the 
cilia arose from the periphery, others that there was Oi 
membrane, so that the cilia must onie from the Inside., 
The whole question was purely conjectural, but with, 
appropriate staining, which Is given In tne text, and shown 
by drawings, the author proves the latter hypotheaii to bc^ 
the true one. ^ 

The most Important part of the above researches Is that 
dealing with clliatlon. Modern classIficatiDn subdivldea 
according to the possesuon or non-poOsesslon of organs ot. 
motion It is proved that fonnation of dime in the artlfidoL 
cultures of the laboratory is the cause of absence of motion. 

A method Is discovered to prevent this formation, with the 
result that all the supposed non-motile forms were found ta 
be motile, and from everyone the organs of motion wera 
successfully demonstrated. The Investigation included 17 
forms from the genus Sarcina, 5 forms from the genus 
Micrococcus, 3 forms from the genus Streptococcus^ aqd jr 
from the genus Bacterium, all indiscriminately chosin.f 
Hence the genus Sarcina Is absolutely klenticBt with Ifag 
genus Planosarclna, Micrococcus witii Ptanoooccus, aqd 
Bacterium with Bacillus C>Be Migula'a ** Sysfeni dir 
Dakterien ’*). It Is therefore obviously necassaiy Utlt tftb, 
subdivision of the families Coocbcb and PacteHocem tuipt / 
bo remodelled. A new dasslficatloh Is propo^ for theeR 
two families, the essence of which Is as nllowa , 


Family' Coccacea§ 
(1) Genus Streptococcus 


RouTid c$Ut, riUalsd. 

Division tn one dUreoCibn' oT' 

h' T‘‘ 

(1) Genus Micrococcus. DlvUkm In two 
•PM® ' \ ' 

(3) Genus Sarcina. Divlplon tn ili#ee dlreedotti bf 
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Bi^teriaeeae CyUndnettl formic ethated. 

Bultluft, Forms with peritrlch cilia, 

• Pteudomonas. Forms with polar cilia 

but be uitemting' to medical bacCerkdogiats to 
the pattioffenlc Streptococci are motile. At the 
0^ the thfrd paper the exact method by which 
cilia preparatlona can be obtained is given. 


fLUORESCENT BODIES EXCITED BY 
RADIUM. 

CINCE very active preparatlona of radium have become 
^ available, a steady search has been going on In many 
quarters for agenta which will raqmnd 10 the radiations 
and oonvert them Into visible light. The most powerful 
fliiortacer towards the a radiations Is Sldot'a hexagonal 
blMide, a crystallised form of zinc sulphide, which is especially 
jutted for use with the emanation The most powerful to 
jfie fi radiation is willemlte, a zinc ellicate, which gives 
a maghlAcent green fluorescence, and is probably quite 
fm from any pnonhoraacence after the action of the rays 
etnaea This it left In the radium emanation steadily In- 
c^nuaee In bri^tness aa the excited activity, and with It 
the 0 radiation, is produced, and reaches its maalmum some 
houra after the emanation has been Introduced. The aaine 
in true of kunzlce, a new variety of spodumene discovered 
by £>r, Kunz, and supplied by Mesers Gnfhn and Sons, 
LM. The colour of the light might be variously described 
by different observers as salmon-pink, warm orange, or 
drange^yellow, according to Individual opinion Kunzite is 
a mnaparent gem-like crystal, and is one of the most 
beautiful examples of the fluorescent bodies at present avail¬ 
able for demonstrating the luminous effects produced by the 
radium rays. It le^ however, not very powerful compared 
with willemlte or the platinocyanldes. Being, like the 
diamond, transparent, It shines especially well when ex¬ 
posed In a Cube to the action of the concentrated radium 
etnanaiion, as Che whole mass of the crystal contributes to 
ttto Tight effect. The growth of the luminosity after the 
emanation Is introduced, owing to gradual production of 
excited activity. Is more mariced than In the case of 
willemlte, as kunzite hardly seems to respond at all to the 
m radiation. Thia expwiment would be Instructive as a 
IscCura Illustration to prove that the emanatioa only gives 
d rays, and that the |9 raya are produced only when time has 
been allowed for some of the emanation to change Into the 
matter causing Che excited activity 
The most brilliant and exquisite of all flucnecers for 
diiiionatration on a large scale are the platlnocyanidea in 
the form of larn crystals Those containing lithium give 
a beautiful pink, not unlike that of kunzite, but more 
l^ctfflant. The colour of Che latter Is doubtleia due to the 
lithium contained In It. The calchim and barhim salts are 
tibaracteriicd by a deep green, especially the former, whereas 
the sodium oompoMiid shines lemon-yellow. Magnesium 
ridttnocyanlds, which Is so beautiful under the X-rays, 
raspon^ at all to radhim. The feeble y rays are 
belt siK^ by a large crystal of the barhim or lithium 
fait. Large nstals of the platinocyanldes seem extremely 
dttfllcult tp obtain, and any manufacbtrer who could produce 
cbM would pro^bly find a raady market. 

^ A B4W fluorescent mineral, which, like kunsite, aefoif 
ts Mpuful oahr to rayrof tedium, has been recently 
dbroMed by Mr, AMbracht, d member of Che firm m 
Nelson and Co., chemists. Duke Street, W. 
Thf ' qln fnfl la qArtalte, a form of calcite containing a few 
w pent, of manganeie. It occurs aatociated with wlnemlta 
fod wHb abidCa, tha red oxide of tlhc, which eontalni ,a 
of nMaganese. It 4j pure white in colour, and undar 
radium ffttofeacea a vary deep orabge« 
It not m all powerful, but Cbe oolour to very sjw 
d would mSAm commsat fnerety ai a 
wUhout referenCB lb the wtif > whUh H to 
r auterity described It as atactty rimllas to 
aim bf^qaeiLla a apectnifn It to ralbef 

topsi tbu erioOF aeema to depmd op Cbtf iittefi^ 
fbitwl^tberrildbMb lebeld 
If to^vAaowdd a bbort dtotoMi. 'fbe iaiM 
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gentleman has discovered among the fluorites some examplei 
of phosphorescence after exposure to radium which persist 
for several days, and exhibit marked increase of brilliancy 
on exposure to the warmth of the hand. He finds that 
kunzite exhibits a similar behaviour, the after phosphor¬ 
escence (or thermo-luminescence?) being notably IncraanMl 
if the mineral is held In the hand 
The action of kunzite and sparteite under the kathode 
rays is of interest. In each case the colour is considerably 
different from that under the action of radium, being much 
yellower. Sparteite under these conditions is disappointing, 
but kunzite is a most beautiful sight Its colour is a pure 
deep yellow without a trace of the warmth it exhibits under 
radium. F. S. 


THE FALOLO WORM OF SAMOA^ 

''pHE periodical autumnal swarming In the seas around 
^ the Samoan Islands of the annriid locally known aa 
the palolo has attracted the attention of residents In those 
islands and naturalists generally for many years. The 
swarming takes place In October and November, apparently 
on the day before the lost quarter of the moon, and on thli 
and the following day the sea is absolutdy alive with the 
worms, of which the numbers seem to be greater Jn the 
November than in the October swarm Early dawn la the 
time for the swarming to commence, and by sunrise the 
phenomenon is at its height Not the least curious featun 
about the swarming Is the fact that all the worms are im¬ 
perfect and heedless, and the nature of the complete wonr 
has long been a puzzle to naturallsta Thanks, however, tc 
the Inveatigationa of Messrs. Krflmer and Frleillttnder, sup 
plemented by the observations of Mr, W. McM, Woodworth, 
the solution of the problem has at length been discovered. 
The results of these Investigations have been published ir 
Dr, Kramer's " Die Samoa Insein" (Stuttgart, 1903) 
while the original English version of this account, drawf 
up by Mr. Wmworth, appears In the Amenean NaiuraliMi 
for December last. 

Palolo also occur In Fiji and elsewhere. The oompleti 
annelid^ffuniee vindU —burrows into the reef-rock oi 
Samoa, the reef, when prised 
open with a crowbar, proving 
shortly before the swarming 
season to be absolutely alive 
with pakdo. Curiously 
enough, the Samoan natives, 
although familiar with the 
palolo when swarming, are 
^ICe unacquainted with it 
during the period of Its rock¬ 
boring existence. Owing to 
the great length of the entire 
worm^ Its fragile structure, 
and Its intricate aasec^tloit 
with the boneycoipbed reef,' 
the extraction oT complete 
flpeclnuena Is a matter of con¬ 
siderable difl&culty, demandtog 
very delicate manlpulatloQ on 
the pasl of the operator. 

The complete annelid con- 
■Ista ol two distinct parts, a 
broad anterior " atokal " ppr- 
tlon, sharply marked off fronr 
-A riender and much longer 
** epitokal " portion, which at 

the awanhlng season becomes detjehed end pOhstitulei t|ij 
fvee-swlmmlng palolo. The total length everageo 40 eenH- 
,metres, of wnich about the first fourth le lortped by |hi 
thick atokal portkm. Prom 950 to 430 Is the approaoiiaii 
dumber of segments in the atokal regton, the maUei 
<nuAiber occurring In g temale emi the Tftger id a tiiele< 
klra miles the oolour is reddish hrown. pim |n thm torrid 
grupu- These mxual ookjirp vq moit tMoglj 
^marked In the eetoekal .regfon, ipltore they are due to'Bii 
Offt. ooU^paed Intppmmt Mtog ^ter^dolour 
'toefi uftiir tfas^dfachanro-m th<me elemonnu 1, < 

.n OClIlfllied fiB 
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Mr, Woodworth, " ond at corresponding' teaeone ii known 
for other lilandf of the Pacific, though the wormi have not 
everywhere famn Identified Powell speaki of them in the 
Gilbert lalandij where they are known to the nativea aa 
ta nmatainata, and Codrington gives a detailed account for 
Mota in the Banks Islands, where they are known as un. 
Brown mentionB the annual occurrence of a palolo on the 
east coast of New Zealand, and the ivatuo of Rumphius, 
which occurs at Amboyna, in the Moluccas, is doubtless the 
same. Seeman mentions the occurrence of the worm in the 
New Hebrides, and it is known In Fiji and Tonga. It is 
rrasonable to suppose that a systematic search would show 
the palolo, or some allied form, to have a wider distribu¬ 
tion in the coral-reefs of the Pai'jfic than has been as yet 
recorded. That the annelid is best known from Samoa and 
Fiji is accounted for by these groups of islands having been 
most visited and longest inhabited by whites." 

We reproduce Mr. Woodworth's figure of the complete 
worm. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Thr Glasgow University Court has appointed Mr. 
Fiedenck Soddy to be lecturer on physical chemistry for 
five years from October 1 next 

Dr K Zindler and Dr. J A. Gmeiner have been 
appointed ordinary professors of mathematics in the Uni¬ 
versities of Innsbruck and Prague respectively 

r>iB authorities of Yale University announce that, in 
succeeding Prof J J. Thomson as Silliman lecturer, Prof 
C S. Shernrigton, F.R S , will treat of " The Cardinal 
Features of the Integrative Action of the Neivous System " 
in a course of ten lectures commencing Friday, April aa 

The preamble of the Victoria University of Manchester 
Bill has been found proved by Lord Balfour, acting chair¬ 
man of committees of the House of Lords, and the Bill 
will be reported to thr House for third reading The Bill 
is promoted to give effect, so far as Manchester is con- 
ccined, to the decision of the Privy Council dissolving the 
Victoria University as originally constituted of the Owens 
College, Manchester, University College, Liverpool, and 
the Yoricshire College, Leeds, and to the grant of charters 
for the creation of separate universities In each of the three 
centres Under the provisions of the present Bill Owens 
Colley is incorporated with the Victoria University of 
Monimester, and the property and liabilities of the college 
ar*i transferred to the university. 

The Johannesburg correspondent of the Times reports 
that the Transvaal Technical Institute was formally opened 
on Tuesday In the presence of the Governor and the Lieut.- 
Governor of the colony The institute is intended to fa« 
the nucleus of the future university which. In the o[Hnlon 
of the commission appointed by the Government to gauge 
the needs of the community In the matter of technical educa¬ 
tion, will ultimately be found necessary for the Transvaal, 
The institute as now inaugurated has absorbed the 
Kimberley School of Mines, which for eight years has 
Covered the ttilrd and fourth years’ courses prescribed by 
the Cape University for obtaining a degree In this subject. 
In view of the exceptional opportunities afforded at 
Johannesburg for inining engineering, arrangements are on 
fool to enabb students of the Royal College of Science and 
other home Institutions to proceed to Che Transvaal for a 
year’s post-gvaduate study. 

In the House of Commons on Monday Sir J. Gorit in¬ 
vited a sUtement fijiqi^he secretory to the Board of Educa¬ 
tion with tho physical condition of the children 

in the elemeanry schools. In .the course 6f his re^y, Sir 
W. Anion skid that the committee of Inquiry on physical 
detenoration. began lo sit last winter, and they found Chat 
the British Association had appointed a committee, of whM 
Prof. Cunningham was ehalmani lo Inquire Into the same 
mblect. Thtjf commltM put iieelf la communication with 
the oMnmItiVB of jm lirrfIsfa As^atlon» which met them 
In a moat oortflal Ipirll. Prof. ClmnlDgliaiii gave ovidance, 
ahd thej|iieme alrea^ outflji^ hy the Brifui 4 m 0 >dat|oa 
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committee was sent to the College of PhyelciB 0 B'^ 4 |eid^m|>; 
College Of Surgeons. The College of Surgei 
back word that they cordially approved of the . 
scheme, that there should be a regular survey of the 1 
tlon of the United Kingdom—of the agricultural and 
mg population and of the children in the schools, ajld.nal- 
means should be taken to ascertain their physical condlim 
at the school age It was hoped that by proper maoqgto 
ment it might be possible to cover the whole of the Unltodf 
Kingdom in ten years, so that there might be a comptot* 
survey of the United Kingdom in the course of every tan 
years. 


Last week we directed attention to the fact that the 
Goldsmiths' Company had decided Co give up the Gold^ 
smiths’ Institute at New Cross at Michaelmas next. The 
company has now offered to hand over the whole site of 
the institute (about seven acres), together with its build¬ 
ings, equipment, and apparatus complete, to the University 
of London for the purpose of promoting university work 
in South London The Senate of the University has re¬ 
solved, subject to the satisfactory settlement of adminie-^ 
trative details, to accept the company's offer. It is esti¬ 
mated that after making due allowance for depreciation, the 
value of the site, buildings, and equiprhent cannot be less 
than ioo,cK)ol. Some three acres of the site are covered by 
buildings, leaving four acres uncovered which have been 
available for recreative purposes The annual endowment 
provided by the Goldsmiths^ Company, originally fixed kt 
5000I a year, has grown to about twice that sum FoUoW-r 
ing so soon upon Sir Donald Currie's splendid gift, of 
which particulars were given in the last issue of NATURfi, 
there would really seem to be a new era opening for the 
University of London It must not, however, be lost sight 
of that handsome as these two bequests are, they are alone 
quite inadequate to the great needs of a university equipped 
and staffed in a manner becoming to the University of 
laindon, the metropolis of the empire. It is greatly to be 
desired that the large minded generosity of Sir Donald 
Currie and of the Goldsmiths’ Company will be immediately 
emulated by other wealthy individuals and corporations. 


A Bill to amend the laws relating to education in Scot¬ 
land, and for other purposes connected therewith, wa» 
introduced In the House of Commons on Mond^ by Mr. 
Graham Murray, and passed the first reading The eixlit- 
Ing system in Scotland encourages the tendency of eduoa- 
tjonal institutions to overlap, and leads to some waste of 
resources In the field of primary education the School 
Boards have done excellent work, but for secondary and 
technical education the School Bioard area is too small. 
The area which has now been selected for educational pur¬ 
poses IS the district area; but the great burghs, Edinburgh, 
Glasgow, Dundee, and Aberdeen, are to be dealt With 
exceptionally. There is to be a School Board elected for 
every district In a county. The number of members which 
each Board is to have will be fixed by the Scottish Educa¬ 
tion Department. The boards are to be public authorlllsa 
for all branches of education, and they are to be elected on 
the county council franchise and the burgh franchise. Id 
order to foster local interest In education every school is to 
have local managers, who, however, ore not to be allowed 
to appoint or dismiss teasers or to borrow monw. To 
private venture schools the boards are to be at liberty tp 
give aid out of the rates, if thev desire to do so; they nro 
to be absolutely free agents In the matter With rega^ to 
the financial proposals of the Bill, the various Imperial ooa- 
tributloni are to be pooled; all the granu will go Into one 
education fund. In order to remove some of the ohjeetiowi 
to the retention of the Scottish Department In London It lo 

S iroposed that there shall be constituted by Order In OtHiadl 
our prorlndal councils which will meet In Edlnburglb, 
Glasgow, Aberdeen, and Inverness. It will be the dH^ df 
these councils to deal with any mdtters refenrqd to 
tha department. . . 

Tui MUitnry Education Division of the Wdr 01B«d khi 
Iseued rules which will for the future iqgulais the 
ment to oonmilsslons Ih the Rsnaf, 'The rwM wK'^Mit 
apply to oohtUdaiSBS fsT' edmlisloh to tho Rj^ 'MMiMK 
Asnitsmy nnd RdyM Mllltniy CoHego until oftbr & 
pitidye eumlnanmi of Jims; igog. In orda^ to iho#^ 
they have otcalndd d fntr Mqdm of generol uduenmJ^i 
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appointmaat to cbmnilgiloM will be required 
either a " leavlnfr *’ certificate or a “ qualifying '* 
eem^^Ue" a *' leaving " certificate la one Including the 
■el’jecti ai a qualifying certificate, and granted by a 
rgi^velNd body to candidates not less than seventeen mrs 
Who have attended three years' continuous teaching, 
W 9 w^ aoHsfactory conduct, In a properly Inspected school 
A ** qualifying'' certificate is one covering two cJasees of 
All candidates must qualify in the subjects of 
claet i., viz English, English history and geography, and 
olemeiftar^ mathematics Candidates must qualify in two 
cf the ni^ects of class 11 , viz. science, French or German, 
LotJa or Greek. The expression " science,” the rules state, 
means so far as a leaving certificate is concerned, " such 
combination of eaperimental or natural science os the Army 
Council may approve, provided always that the Sciences 
recognised Mall nave been laiight in a sufficiently extended 
rouria, Including a due amount of laboratory or field work ” 
Any leaving certificate acrepted must certify that the candi¬ 
date bos taken a sufficient course of elementary geometrical 
drawing and practical geometry, and also an elementary 
course of practical measurements Leaving certificates will 
ba accept^ from the Oxford and Cambridge University 
examining bodies, the University of London, the Scottish 
Educatlqn Department, and such universities In Great 
Ebitain oa undertake to issue a certificate satisfying the re- 
qddred eondJtlons The same bodies will hold examinations 
^riodlcally at which candidates who desire to obtain 
qualifying certificates may present themselves 
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Royal Society, Msrch 3.—The Spectra of Antarlan 
Stars in Relation to the iHuted Spectrum of Titanium." 
By A. yowlorp A.R C.S , F.R A S. 

Tbe distinguishing feature of the spectra of the Antarlan 
staze (Seechrs third type) is the system of apparently dark 
fludiigi, sharp towards the violet and fading off towards 
Uw red end of the spectrum. The principal flucings are 
WfU seen in Antares, but they are more strongly developed 
In the spectra of m Herculis and o Ceti, In which stars 

ffi ltlonal details are also seen. These fiuCings have not 
larto received a definite chemical Interpretation, and it 
baa It^en uncertain, owing to the possibly misleading effects 
of contrast, whether the spectrum was to be regarded as 
one consisting wholly of absorption fiutings fading towards 
rad, or as one partly consisting of emission fiutings 
fftcUag in the opposite direction. 

Tbe purpose of the present communication Is to state the 
oatuze of the evidence which Indicates that the spectrum Is 
.aofentlally an absorption spectrum, and that the chief sub- 
itnqce concerned In the production pf the fiutings is 
^tluilumf or possibly a compound of that element with 


tings In question come out in the arc spectrum of 
OjXle, If the precaution be taken to provide a 
KWol supply of materiai and to use a very long arc, taking 
oSq also that the image of the " flame " Is projected on 
Cha aUc of the spectroscope. They are aln seen In Che arc 
Metrum of the chloride under similar conditions 
gkimerous lines accompany the fiutings produced In this 

f nnjsr, and some of che>detall« ara consequently masked, 
not recognised without careful study of the photograjdis. 
iar tbe fludngJi bave not been very luccessfully produced 
tbe 4 osyhydrogen fiaipe ; they are visible in toe Ramo 
{aaectriim of Bia lumea from the chloridei but their obierv- 
iSSn U dlffioulf on account of the bright continuous epec- 
Wgm-L The/best representation of the fiutings hoe been 
ebteUiad ^ passing a spark, without lor, through the lumea 
V^nchlorlde whl^ rim from ttie chloride of titanium op 
MteKmre'lo e^- cifcumstdhces the Hnoa ^ieb 

r aca nqt numerous, and wmo of the NcondBry^^W 
i arb mating by llneq in the spectrum of the fisma of 
iwuUly d^ted, lo ^te of thq contfoppus 
' * ‘ 1 fa elM jwesent. . 4 * / ‘ 

^ of tiM beadfl of the vlndpal flu^un 

u tlM^iid that these HigirM wllbln the 




* 

possible limits of error with eight of tbe ten principal ba ik lt 
leoorded In the stars by Vogel and Dundr 

The origin of the two outstanding bands at 5863 and 
b493 has not j^et been ascertained, but In the case of the^ 
remaining flutings the evidence for titanium Is anormouBly' 
strengthened by a discussion of their structure and [v SiS- 
tending the comparison further into the violet. Fluitq- 
graphs of Che stellar spectra, especially those of o CeCj onid 
a Herculis, show that some of the principal flutings are 
composite, Dundr's band 10, for example, containing, 
according to Sidgreaves, four distinct fiutings separated by 
intervals of about 44 tenth-metres, each of which is weaker 
Chan the one which precedes it on the more refrangible 
side A precisely similar structure is found in the case of 
Che titanium flutings, and a comparison of wave-lengths 
Indicates that the various components occupy the same 
positions as those in the stars, so far as the available 
measurements permit the test to be applied. 

The table of wave-lengths given in the paper shows that 
Che details of the titanium flutings are reproduced with 
remarkable fidelity in the stellar spectra, and more especially 
in Q Cetl There is some uncertainty in connection with the 
complicated groups of flutings ana lines extending from 
5598 to D, whit.h need further investigation In the stellar 
spectra with instruments of greater dispersion, but the 
general agreement is such as to leave no reasonable doubt 
that titanium is the mam factor in the production of the 
dark flutings which characterise the Antarian group of 
stars 

This explanation of the dark fiutings suggests that the 
appearance of bright flutings in the Antarian spectrum 
arises chiefly from effects of contrast It does not, of 
course, exclude the possibility of the presence of bright 
flutings, such as might be indicated by local brlghteningi 
which are not exactly In coincidence with the edges of 
dark flutings. 

" An Inquiry into the Nature of the Relationship between 
Sun-spot Frequency and Terrestrial Magnetism." By 
C. Olir«Wi Sc.D., LL.D., F.R.S. 

(1) llie formula 

Rso+frS . (1), 

where R Is some magnetic quantity such as the amplitude of 
the diurnal oscillation of the needle, a and b constants, *and 
S sun-spot frequency (after Wolf and Wolfer), was first 
applied by Wolf to the mean declination range throughout 
the year. 

The present paper is entirely devoted to the connection 
between sun-spot frequency ai^ terrestrial magnetism. It 
deals with data from Milan (1836-1901), Greenwich (1841- 
96), Pawlowsk and Kathannenburg (1890-1900), Batavia 
(1867-98), and Mauritius (1875-90). It alms at asceitaln- 
ing wherein the results In my previous paper (Pbil. Trani,, 
A, vol ceil. p. 335) are peculiar to the station or period 
dealt with. 

It Investigatef what differences may exist between the 
sun-spot connecdon on ordinary dava and on magnetically 
quiet days, and what differences arise when one applies (1) 
to the mean of the dlffarences between the absolutely highest 
and lowest dally readings, instead of to the range or the 
mean diurnal Inequality It also considers varloup measures 
of tbe magnetically disturbed character of the year, and 
their relation to sun-spot frequency. 

There seems a geneoal tendan^ for h/a to increase es 
we pass from a quantity, such as the rann of a diurnal 
inequality, which Is comparatively Independent of disturb¬ 
ances, to a quantity such as the mean ahsoluto dally 
which Is largely d^ndent on disturbances. Fornntla' (i) 
becomes, however, less and less strictly applicaUe* liie more 
disturbed the magnetic quantity to which it Is fippllfid- 
When we oooaldf c quaittlties such aa the mean of the j^wlve 
monthly ranges (maximum and minimum for Che moiitlO» or 
the annual range (mexlmum and minimum for the 3rew)i «e 
find large differences between observed vahiss and thoee 
cekuimed from (1). 

In the cub of ranges from medo dlumnl iMqiialUlefr lor 
the yei^i tiie agreement between observed qaa celcufatnd 
vahw is eboiit eqUhHy good at PawfoYsk, KatqarliienburBk 
,BaUylji.^«nd Rew. In the tigas of decdiMilkiii^ the man 
dftsrag^MCvesn observed and cidculated valina fa about 
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tho vpeciflc heats the atomic heats irare dodoeed- ITtis^ dUfttfi 
■peclflc heats of the oomfiouiida, formed b]f their 
also determined, and from these data the moleoidis^^liaalai 
of the compounds calculated. On oomparioff the d|||i|-‘^ei 
the atomic heata oC the elemente preaent with the moledilUKS 
heat of the compound at the aucoeaslve temperatures, it woh 
Found that there Is throughout a dose coneordanee. 
order of difference may be shown by one example:— 

NuM TeUurfds^ NITe. 

Tempeniun, Sum of aioBlfl hut Uoleedar hyt of • 

bMuio of NI and To HITo 

loo** 9ao ... 8>3d 

200° ... 1108 11-35 

300°. 12 22 . 1141 

400° ^ . 13-00 . . la-^ 

500“ 1349 . ... 1315 

600°. 1385 . 13-28 

700“ . - 1411 13-35 

The results of these experiments show that Neumann'S 
law is approximately true, not only at temperatures from 
0° to 100^ C., but at all temperatures. Thev thus support the 
view that the specific heat of a solid is determined by the 
nature of the atoms composing the physical moleculaa, and 
IS not a measure of the work done In thermal expanalon 

The paper concludes with a discussion of the relatJonsJlf 
specific heat to atomic weight under different physical ccSi* 
ditiona, that is, in the solid, liquid and gaseous atetea 

Entomological Soclely^ March s.—Fiof. E. B. Pouttoo. 
F.R.S., president, in the ^air ^Commander J. J. Wallmr» 
R.N , exhibited (1) Hecaiesia fenBsUata^ Eldv., an Interest¬ 
ing Australian moth, the d possessed of a very marked 
power of Btridulation (striduiating organ on longitudinal 
transparent bar on fore-wing), known In New SouUi Wales 
as the " whistling moth ; (1) Dodonldfa hdlnuf, Butler, 
a rare satyrid butterfly from New Zealand; and (3) a 

g igantic species of the Thysanurid genus Jepyx, found at 
Icton, New Zealand—Mr. C. O. Watorlioiae# exhibited 
and commented upon a diagram 0/ the mouth of one of 
the Mallophaga (LaemobotkHum h'fan).—Mr, G. C. 
Otiamplon exhibited Specimens of the two species of 
Dorcadlon found during his recent Journey In Spain, 
D. almarzense. Esc.? from the summit of Montcayo, and 
£), netlense. Esc , from the Sierra de LogroAo. He ^so 
exhibited numerous examples of Pyre^ycnc ffumcawicUo* 
Chapm , found by Dr. Chapman and himaelf on Montcgyo. 
—Mr. A. J Ohlttyp Mr Jonnlngo and other fellows ex¬ 
hibited specimens ^ the genus Troplpboroua to determine 
if possible whether T. tomentoius and T. obCuMi were In 
reality one and the same species. Various cases of coincl^ 
dent localities for the species were quoted, and It was the 
general opinion that In the United Kingdom the two wqre 
but forms of one species.—Dr, F, A. Dlnwp read a note on 
the BO-called bugong" moth consumed by some 
Australian natives for food. He said it was not a Eupkna 
at all, as supposed bj Kirby In his " Bridgwater Treatise,'' 
but a Euxoa, and not a butterfly as also stated by WisoN 
wood.—^Tbe ProoldMiC exhibited a specimen of a beetle, 
Gfsnea pukhtlla (Thoms ), one of three Individuate of dm 
species taken in the Nllgfrii by Mr. Leslie Andrewes, lehlA 
clearly mimics A large Ichneumon fly not vet l^intlfleu* 
—Mr. L. B. PpoUC exhibited, on behalf pf Mr. A- Bk^ 
long bred series of Tfipha§na csmscj Hb., the resufc of 
breiiding for two generations from a wild 9 avMitf 

form, uken near Forres. In the first generatkm, ralhm 
more than half the progeny followed, to a cmtaln oaieiife'the 
parent Q, though varying from rich deep red ID and^ 
black. Pairings of these dark specimens resulted In 
In which the percentage of an. euriUH wee dUglm 
creased, althouj^ the type forme were still well reMeMMill'i' 
but it was ifotTeeable thet In svetv spi^men 
stigma was filled up with Ae darker or nyleMo i ' 
Palsri :-hNotee on AuMrplIan wnd Tnsdinnliia- 
cqplihlldePt ^th desrripittoiii of lyw species c 4b M* J 
A revIriM of ,dw subfenilly .PsHdiiotlntt of 
luiUy SufiiUda. ilMnriymip, «r mw 

hr tha laM w* tatMr-On m(iw m . 

Mrtfn uid iUricM ntvthi to 

tliiinNc Cqlodid Chirlw htowitow Ad tnWriW 
dtttinhm to Montcayo^ Spain, wlb lomd 


4 per cent, of the mean value of the range during the period 
di^t with. On the whole, the agreement Is distinctly less 
good In the case of vertical force than In the case of declln- 
ailont Lnclinaclon or horizontal force. 

March 17—"On the Construction of some Mercury 
Standards of Resistance, with a Determination of the 
Temperature Coefflcient of Resistance of Mercury " By 
F E. fimlthi A.R C Sc , Assistant at the National Physical 
laboratory. Communicated by R. T. Glazebrook, M.A., 
r.R.s. 

'nils paper contains an account of the construction and 
meoBurernent of eleven mercury standards of resistance at 
the National Ph>sical Laboratory. 

A comparison between the international ohm as reailsed 
from these atandards and the unit of resistance derived 
from the coils belonging to the British Association shows 
that 

' Resistance of unit derived from 
I.A. coils (assumed u equal 
10* CG.S. units) 
so oooo8| ohm 

A very concordant series of observations also Indicates 
that 


Resistance of 1 int. ohm 
(u realised at the N.P L.) 




Reslslaiice of 1 int. ohm 
(u realised at the Reicha- 
anstall) 


H 


Reaiilance of 1 int. ohm (as 
realised at the N.P.L.) 


BO 00002, ohm. 

The methods adopted both for the construction and 
evaluation of the mercury standards are very different from 
those which have been previously employed, one of the 
methods of erection enabling the "end effect " of the tubes 
to be eliminated. Owing to the Increasing accuracy of 
electrical measurements, It was thought desirable to realise 
the international ohm with a probable error not exceeding 
one part in one hundred thousand. The results obtained 
with the eleven mercury standards of resistance are in very 
close agreement, the calculated probable error of the deter- 
minatlone being ±0.0008 per cent only 

The temperature ooeflicientB of resistance of (1) mercury 
in Jena 16^'' glass, of (a) mercury in verre dur glass, and 
of (3) a constant volume of mercury, have also l^n deter¬ 
mined for a range of temperature 0° C to 22° C The 
results are as follows *— 

(1) Mercury in Jena 16'" glass, 

Ri-= R.[ 1+O'OooSSo 18T+o 00000105793T*]. 

(2) Mercury in verre dur glass, 

Rv=Ri[i-|-o ooo88o 36T-|-0-00000i03og4T']. 

(3) A constant volume of mercury, 

Deduced from (1), 

R r E R,[i -h o 06088788T+o-oooooiosfiqT']. 

Deduced from (a), 

RtbR([i+o 000B8776T+0 oooooio376T^. 

T being the temperature on the hydrogen scale. 

" The Specific Heats of Metals and the Relation of 
Specific Heat to Atomic Weight. Part ill " By Prof. 
W, A. Tiidwn, F.R.S. 

The object of the experlmentf, of which an account Is 
given In thb paper, was to determine whether the atomic 
neats of the monents entering into combination are pre¬ 
served In the compound at all temperatures, previous results 
obtained by the author and others having shown that the 
specific heale of metali of small atomic weight, such as 
BJumlnium, Increase very rapidly with rise of temwaturo. 

As It Is not possible to determine the specific heat of 
sulphur thmghout a long of temperature, tdliuium 

was chosAi Imr^perlment. Compounds of rin, silver and 
nickel with flMiriuin were • prepared, and two all^s of 
silver and aluminium. The avarme spedfle heata of all 
these etaMts, except tin, which melts at sxa* C.^ were 
determliied ever varioua Intervale from the boflliig point of 
IlqivU oxygqp to naariy 500* G« la tha case M mb lass 
hidbla alementa, n range of about 6I0* C. From these 
mean specific beam the true spadfic heats at lotqrvalB of 
ukP C. absi^ia tomperatura wars cMcylatod, km' 
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ikiil^‘4^ XyMoni 9 -iiiti 0 fM Fabr., bj Dr. Thomai Algarnnn 
■ I Gw C. OIMMploii^Further notei on 
belonging to the European fauna, with de- 
eoiiptloiM of new epmei; R. J. Morenn.—A note on 
JW ^ ngid M . bewifmrfi. Wallace - R. ghwIfortf^A dlKnianon 
tMnt la a Speciaa? " waa opened by the Rev, F. D. 
Horlea, la which Mn H. J« Rlwea, Prof. F, A. Diaey, Mr. 
A. J, Chk^, Mr, W, E. Sbaip, the president, ai^ other 
Mtfwa Joined. 

Qadloglcal Society, Maich 9^—Dt. J. E. M>. F R.S., 
MOafdMt, In the chair.—dn the probable occurrence of an 
Eocene outlier off the Cornish Coast: Clement Soldi 
F<R-S., communicated by permission of the director of 
H.M. Geological Survey. The evidence suuescs that, 
underlying the weatem part of the English Channel, an 
Eocane Imsln may occur comparable in importance with 
that of Hampshire,—The Valley of the Telgn . A. J Jukoa- 
SrowM The Telgn Valley is not a transverae valley pre¬ 
serving a general direction in spite of oppoeing ridges, nor 
is It a loiigltudlaal valley running parallel to a dominant 
ridge, nor II it a simple combinetion of one with the other, 
as’ often happens; but It apparently consists of parts of 
two traneverse valleys linked by a longitudinal one. The 
Telgn runs eiff Dartmoor through a gorge which takes an 
easterly direction, as If it were going to Join the Eae, it 
then deflected southward into what, with respect to the 
Permian escarpment, is a longitudinal volley; this ends 
In a low-lying plain, and from this plain it eicapM eastward 
to the sea through a transverse valley, which has been cut 
across the ridge of Permian and Cretaceous rocks. The 
^eorv of the capture of one river by another furnishes an 
Intelligible expiration of Che facts when applied to the 
course of the Telgn The author thinks that some other 
river-courses and geographical features in Devon can be 
explained on the theory of an easterly incline modified by 
a subsequent southerly tilt, 

Pbi^al Society, March 11.—Dr. R. T. Glaiebrooki 
P.R.S., president. In the chair.—^The whirling and trans¬ 
verse vibrations of shafts: Dr. Olirowt The paper shows 
liow the mathematical results obtained by Prof. Dunkerley 
i con be derived by a lets cumbrous treatment, and bow in 
niaity Inscancee they admit of great simplification, without 
■snalble loss of accuracy It Is also shown how loaded 
shaifti can be dealt with, without recourse to the hypothesis 
taeaentdd by Dunkeiley; at the some time some light is 
^rown on the relation of this hypothesis to theory. Six 
4iain cases are considered, in which the shaft is variously 
supported; In some of them numerical results are deduced 
for comparison with Dunkerley's experiments.—Notes on 
non-homocentrlc pencils, and the shadows produced by 
them, part 11., shadows produced by axially symmetrical 
penclle possesBing spherical aberration W Eowwothi This 
paper deals with the shadows obtained by Interposing a 
etmlght wire ndar the focus of a pencil proceeding from a 
lone or mirror uncorrected for spherical aberration A 
method Is described for drawing sections of the wave-front 
Ih the nolghbourhQod of the focus A simple phyeical ex- 

e atlon of the shadows Is given by means of the wove- 
ttj it is shown that the rwil shadow consists in genial 
df two branehai. one closed and the other tf^, with d. 
^fbriii ao a ^mmptrTcal epedal case. The equation* of 
W wave-front dre Worked out fbr the spedbl case of the 
TgllodClQp of a plane wave at a ^herlcal mirror, and a 
ifNdhOd of 4pewW the Aadow-forms Is described ' 

— Much i7.-.^)ar. J, BfMlud Aimt, 
j<XS.jipl!BI|jtilgwi.ilr In A* !clMiri-*Aii oecoiiiii oC tti« 

-lAitd, eoIlflcMd b 7 tha JadcMD- 

llHon, iM, Oft (part Ih, CrcMqmata, 
1 Biidoprtata)T. A. W. WM-ra. |lr. 
on tha ’aanhiilod t^ iwa arb«» from 

to boaa a danNlleMlolll t/ mo CTctoatoAihtt on 

ihiflaM characteni tahen nom loadh. T1i«bbmlidf. 

' dihtrllmilM, In fell opInhint^rCMvm 
kScydBDo, in aavanl Inatancat ipatlii.tMt nm ^ 

' :.h«ita united, nw Ih the oontt^nn af attiinriin' 

dBKtfc and noryunfna boan 

ni ri a nmf .^htna|,, ■ifliiiiMtWr Irtm „ttii 


Cauwoci. 

PhUooopbical Society, Febroary 29.—Dr. Bakir, jprari* 
dent, In the chair—On decompoeUlon of hydrogen moiSde 
under the Influence of radium bromide; H. J. H. Fn bt n n 
These experiments were originally undertdken wltb the 
object of studying the oondltioiu of stability In aquMli 
■olutloni of pure hydrogen dio^de at the ordinary teihperd- 
tura In abeenoe of light. The* obeervations have tMon ex¬ 
tended, so as to Include an investigation of the InSoolfce 
exerted by raye from the latter substance on the dloom- 
poeltion of the dioxide. It has been shown by Brodlg and 
hU colleagues that the rate of decomposition of hydrogen 
dioxide under the Influence' of catolysers, such as colloidal 
platinum, and in presence of many electrolytes and non- 
electrolytes, follows the law for a reaction of the first order ; 
In the case of the pure dioxide alone, however, under the 
Influence of platinum, the change is not strictly in accord¬ 
ance With this law, the value of the constant increasing as 
the concentration of the dioxide becomes smaller Similar 
results are obtained In the present Instance when the 
aqueous solution undergoes dmmposlUon either alone or 
under the influence of r^um rays. In the latter case, how¬ 
ever, the chenge ie greatl;^ accelerated, the value of the 
constant in each case being approximately double that 
calculated from the parallel blank experiment Further ex¬ 
periments are in progress with the object of ascertalnldg 
whether the oxidation of organic subetances, either alone or 
in presence of iron, Is influenced by radium.—^Exhibition of 
oribatid mites taken in the neighbourhood of Cambridge 
C. Warburton and N. D. F. Fwnraoi The Acari have 
received little attention m this country, and this Is the first 
attempt to Investigate the local fauna of any acarine gfoup 
In four winter months specimens of forty-Mveti out of the 
hundred known British species have bean taken In the 
neighbourhood of Cambridge, and every one of the fifteen 
British genera is locally repreaented.—Some obaervatlons fm 
the determination of sex In plaAla. R, P. Qrwgwrir. The 
work was earned on in responee to Castle’e euggeedon 
that sex may be a character Inherited in accordance with 
the Mendelion principles of segregation and dominance 
The problem la rendem more com^ex in friants owing to 
the occurrence of two distloct gentfatUms (the sporoimyte 
and the n'netopfayte) which regulariy alternate in the l&e- 
hlstoiy of the plant. In the flowering plants the alternation 
is masked by the complete dependence of the gametephyte 
upoa the sporopl^te; but in the ferns this It not the case, 
this group was tnerrfore diQsen ap the subject for investi¬ 
gation. From the observations it appears chat tex in the 
sporophyte Is homologous with that in animals, and may 
perhaps be Inherited In, accordance with Mendellan prin¬ 
ciples. It Is to be distinguished from sfix (as manifested 
by the production of antherocolde or of ova) In the gameto- 
phyte, the latter being determined by 'Ae condltione of 
nutrition,;—On variation in tbe number and arrangement of 
the male genital epeiturea, and on the relative proportion 
of the sexes, Injhe Norway lobster (Nephropt norvegiew) 
Dj C. Bloiiitoaii. TMi results pre given of an examination 
of 656 epedmena obtained from tbe Firth of Clyde. The 
percentage having an abnormal number of genital apertures 
wds s-40, or considerably lower than that recorded bv 
Mirsiudr for^e Norway lobtten from the Firth of Forth 
Among the Qyde specimens the eexee occurred In approxi¬ 
mately equal proponrions, the females on an average Mng 
of considerably smaller jIk than the males.—On the boiling 

e nts of homologoue Compounds- H. flnnmgo The re- 
Ion of bolUDg point 10 molecular weight has been studied 
by maane of tOagtams drawn with tho former os absdiM 
and the latcor me ordlnateo. These Indicate that WoBier'* 
formula for the ten poraOns to C„H,4 only applies 

to the CH| linkage In tha mole^es, and tnet the Inftilme 
of the terminal bydrora atoms is either a constant in them 
higher mWnbera of tfie series or it is so small It may be 
dtsregarded^ ThaJattuenca of the terminal atoms incarooaei 
Che t^oln ehortene, and Walker'* fomittfo does Mot, on 
piii acoooit, apply to the lower members# This vlmv has 
l9d'_to a mbwoanon which Indudes-afl the series up to 


^ 10 a moameacion wnica includes ^aU die emles 
formula I* TBa(U(|i-*oP)ll, In 
fctEwb^Blte poM til absolnto dagroas, * U n num 
Pi^fi lg.on ft,If ^ a^halMr 

N molMh. 
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Acidem/ of Be|eiie«i^ March 01.—M. Maacait la the 
chair.hypoabellan groups Camille Jordan.—New 
researches on tne density of fluorine Henri Molaaan (see 

K > 5ao).—On an African trypanosome, pathogenic for 
omes ' A Lavormn and Ki Moonll. In the course of their 
researches on human IrypanoaomiasiSp Messrs Dutton and 
Todd have discovered a new trypanosome which is patho- 
pnic to horses, and to which they give the name of 
Tr dimor^hon. A comparison of this trypanosome with 
Tf gamblense shows that the two species are morpho¬ 
logically distinct That they are distinct species is also 
shown by the fact that animals which have acquired 
Immunity for Tr, gatnbienje are still sensible to Tr, 
dtmorphon, human serum, which is without actiqn upon 
Tr gambi'ense^ has a feeble but distinct action upon the 
other species The general conclusions of Dutton and Todd 
are confirmed.—On some forniulm useful in discussing the 
stability of a vitreous medium P, Duhwm.—On the general 
conditions and unity of formation of combustible minerals 
of all ages and of all species M Qrand'lurif. The author 
regards all Coal-measures, of whatever epoch, as being 
formed under watot In a similar manner by the ddbns of 
iTMM^hy vegetation —On forma decomposable mto linear 
factors F. Hoddirar.—The law of disappearance of the 
activity induced by radium after heating the substances 
rendered active P Ourlw and J. Dannw. Plates of 
platinum, which had been exposed Jot some time to the 
action of radium, were heated to different temperatures, and 
the rate of loss of activity studied at the room temperature, 
The curves, taking time as the abscissa and the logarithm 
of the Intensity oftadiation as the ordinates, become linear 
at the higher teniperatuj;es,—^The study and comparison of 
the n^thods 4 )£ reduction of magnetic hysteresis Ch. 
Mouiwu. The hysteresis may be suppreased bv the action 
of an oscillating magnetic field —1 he actioh of magnetism 
on phosphorescence ' Alex, dw Hamptlnnw. Ail phosphor'^ 
escent substances do noi appear to be equally susce^ible 
to the BcC^on of « magnetic field —The application of the 
electric spark to the chronophotography of ^ l-apjd move- 
ments 1 Luclen Bull. An instrument is described which la 
capable of loMiig isoo images per second!—The study of 
colloidal aolutlons . Victor Hwnrl and Andrd Mairwr. It 
has beeif generally held that the phase rule cannot serve as 
a guide In the case of coUoidal so|utiQns. «The author holds 
that the phate T^le maj: be appllM to tbevsystefnatlc study 
of the precipitation of nlloids whenever the phenomena of 
precipitation are reversible.—The transforpiatlon of oxides 
and oxygenated salts into chlorides' C. Matlviion and 
F. Bourlon. Further applications are given of the use of 
a mixture of chlorine and sulphur chloride in the preparation 
of anhydrous chlgrides- The substances studira include 
tungstic acid, chronic and ferric oxides, fke oxides of nickel 
and Cobalt, zinc, tnaoganese and tin, boric anhydride and 
the sul|diateB of barium and calcium. In the last two cases 
the transformation is so complete, >qhat the reaction may 
serve as the basis of a quantitative' method,—The lead and 
silver salts of Aie monohlkylphosphoric acids ■ ^ OBVBlIor. 
—Arnlstenne, the phytostenne of Arnita montana : T 
NIobB.—On some amlnoalcohols with alcohojlb function of 
the type R.C(OH)(CH.).CH..N<CH.), iz PovriMBy. 
—Hyphoeiu coriacea, the textile palm of 'MadogbscBr: 
Paecol OlBVBriB.—On the persistence of alte^ate structui^ 
in some L^iates G OhauvwMidi—Specific action of some 
parts of the body on certain phosphorescent screens; 
Augustin OliBrpontlor.—On the colour reactions resulting 
from the action of tyrosinase C OMoardr—On the 
presence of an apparatus for accommodation in the cOm- 
pwnd eves of certain insects Pierre Vlglbr. Proofs are 
given of the existence in the compound eyes of Aeschna of 
a real accxflhmodatlon apparatus, allowing of the adaptation 
of the light mi different distances.—Study of the law of 
action of maltose. The inffuence of the ooncantratloD of 
the maltoOB' E. F. TBiroinWi The influence of the con¬ 
centration of the mklime is similar to the cases of Invertine, 
emulsln, amylase and crypiin.'^Studies on .the action of 
mattase. The constancy of the ferment: Mile. Ch, 
BbMbBbOi IThen maltose frqm ^kn d|ut|Mip Is a^wed 
to act at C. the oetlvky ol nbiennent j^h^ivgpea no 
appredaUe change in the QrsL,tw«bkMr iMri.-^On the 
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duratiOT of the treatment of arSsrUi hyperteaslooi lA 
arteriosclerosis by d'Arsonmilsatioq ; A. MoutiBA Vndit 
appropriate diet, the arterial tension in patients euAeriof 
from arteriosclerosis can be rapidly reduced to the Qormw 
by the use of high frequency currents.—^Phe action of meCala 
in the colloidal state and or artificial oxidases on Che evolu¬ 
tion of Infectious diseases ^'^bhrt Robifi and G. BB fdwfc 
The a^ion of formic acm bn the muicular system: B. 
OlsmBiit. Sodium formate increases tffe muscular power 
and also the resistance to fatigue to a marked extent.—^The 
fusion of Ice by electricity, and the application of this principle 
to navigation in Arctic seas ' F Romanet du OBlIlaiid. 
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MATTERS, MiTlFlClAL ARD 
WATUgAL, 

A Syttonali'c 5ufV07 t(i0^ CoZotiWn; 

Vatttfrf. Found^ on the German of Drs,' G. 
Sdiultz and P/Julius. By Arthur G. Green, F.I.C., 
Protoaor of Tinctorial Chemlstiy at the York- 
•hln College, Leeds. Second edition. Pp. x+s8o. 
(London: Macmillan and Co,, Ltd., 1904.) Price 
a IS. net. 


A part from its special value to experts as a 
standard work of reference, the present com- 
fdlEtion is of general interest as enabling chemists to 
gauge the progress in a department of industry which 
la perhaps more intimately associated with sclendiic 
rpaearch dian any branch of manufacture that has been 
oalted into existence as the result of laboratory work. 
The drst English edition bears the date 1694, and it 
was noticed in these columns at the dme of Its appear¬ 
ance (vol. I. p, 367). The present edition, therefore, 
enables us to measure the development which has taken 
place during the last decade. First, with respect to 
Mie actual number of coal-tar colouring matters on the 
market The edition of 1B94 enumerated 454 distinct 
compounds; the present edition comprises 695; an 
apparent addition of 241 definite organic products of 
tinctorial value in ten years is an Instructive illustration 
of the resources of (^emlcal science when these are 


requisitioned b the service of Industry. The actual 
number of new products is, however, even greater than 
ibis, since 59 dyestuffs which were included In the 
last edition have been removed from Che list as being 
obsolete. The total number of new colouring matters 
is thus 3QO, so that the increment has been'taking place 
at the rate of 30 per annum. 

A more detailed analysis of the tables will also serve 
to bring out the new departures which have been made, 
and which are, in part at least, responsible for the 
Ipige number of new products added to the list. Thus 
In 1894 artificial indigo was entered as ‘^not in com- 
mtite,** although the fundamental procesa which has 
since been developed with such marked A success in 
Germany was known at that time, and thcK references 


tb Heumann's paper and the first patents of tfa 
^BUlsche Company are included in the Uferatore^^T 
the present edition five processes for preparing synthetl 
UlVgo are tabulated, and five new products derive 
^ Irpifl'cv related to Indl^ are added to the tables as j|||| 
iMcoRie djto industrial dIMtolopinent of Che chemistr 
^ diirgrraKfoolo^ matters. 

U In tl& domain of the azo^loim. the develop 
ptat Is.quitB^astonlshliig. Frm 234 recoidqd in th 
Uht efttdoo, tin number has notPreached 383, gnuipe 
.Inib H5 monaxo, 203 diMSO, 45 trisaxo, and 10 tetqi 
Qompoutids. the first riprmtative of th 
oolwrtog matters now known as .ft 
ms ifiscovered by the writer of this noilt 
^ thlrteeS caqjpoimda belodgiifg t 
toeorded as technical products; ta th 
dSaxhies are In the tables, Th 
*797. YOU 6q1 


first member of the sulphur-oontaining compounds, 
known as the thiazol or thlobenxsnyl colouring matters, 
was discovered and Introduced ftto commerce in 1887 
by Prof. Green under the name of primuline." The 
monopoly conferred by the right of discovery of this 
important compound was lost fd the firm in Che labor¬ 
atory of which the discovery was made by the adoption 
of the Ihoft-sighted policy that a new product could be 
protected ns a trade secret.” Within a year of Its 
introduction the' Germans had found out its chemical 
constitution and, were manufacturing it, and a German 
firm actually obtained patents for producing it in this 
country as well as In Germany, l^ose who are now 
bidding for notoriety by direchng public attention to 
the ways in which British industries have been lost 
may draw some very instructive oondusions from the 
consideration of this littie chapter In the history of 
industrial chemistry. 

Another very striking dcvelbpmenli familiar, o( 
course, to tinctorial chemists, and brought out con^ 
spicuously by a comparison of the two editions of the 
present work, is to be found in the group of sulphide 
colouring matters. In,.1873 the French manufacturers 
introduced under the name of Cachou de Laval a 
brown dyestuff prepared by fusing sawdust, bran, &c., 
with sodium sulphide. This figures in the 1894 edition 
as the only compound of its class. The ailon of fused 
sulphides upon definite organic compoulli!s''of k1i6wn 
constitution has led since 1894 to the introduction of 
no less than ao new colouring natters, into the ci^- 
position of which sulphur enters as an integpl oon- 
stituent of thi^ molecule. Some of these compounds 
are black ^dyestuffs of great value on aocqjjlqt of their 
fastness. The/ kre, moreover, of particular sddntific 
interest as offering a new field of resedfft in ^nbetjon - 
with thk question of ^e oonstkuti&n of wjiat may 
perhaps prove to b« chlorycUq'compounds. 'With the 
exception of the '^immcdial sfcy blue ” of Messrs. 
Cassella and Co.", for which a probable fcsmula is 
given, not one of these new compounds has even an 
empincal formula assigned to it We have here, in 
fact, anotf^ illustration of the T^e]t 4 c 90 wn principle 
that technology is often in advance pure science. 

In many x»ther diMItons can the industrial and 
scientific development ^ thtf gireat branch of chemical 
techndogy be trat^ in the pages of the pftsent work. 
The raw^knd Intermediate products of whift fte trans- 
4^4 ledi^ gave aq account In the English edition 
jiuftbered abobt 243 and occupied fifty-seven pages of 
(he' first editiog, * In the present edition some 60 new 
intermediate products have been introduced, and their 
desenption extends to mors than seventy pages. * 
Neither must the theoretical developments be over« 
looked in connection with an industry which is sq^ 
intimately associated with the advancement of 
knowledge of the chemical con;titution of organic oun- 
poimds. Evidence of tills advancement ia to be found 
throughout the tatdps before us, onq of the results 
being a more detailed and perfect cla^cation ci the 
groups of colqurlng matters and the transfsraita of 

K y cOSmpounds of which fte obhs|t(gitlon was 
lerh unknoqm to d^ite places under tha|r group 
type. Itjs of note abo In oassliiff that th« 
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(quadrivalent character of the oxygen atom, which re* 
celved such remarkable confirmation a few years ago 
through the researches of Prof. Normal Collie and his 
colleagues, now finds definite expression In the formula 
of the oxazines and certain other colouring matters. 

In two respects the present edition differs from its 
predecessor The tables for the qualitative examin¬ 
ation of colouring matters have been omitted, and in 
their place a section on the natural dyestuffs has been 
added at the end of the tables of artificial colouring 
matters. This new section is of interest from many 
points of view. It serves, in the first place, to remind 
us that natural dyestuffs have not yet been entirely 
superseded by synthetical coaMar products. It also 
brings out the fact that with respect to the chemistry 
of these vegetable colouring matters pure science is in 
advance of technology, inasmuch as the constitutional 
formula of the majority of these compounds has been 
determined with more or less probability. With the 
exception, however, of luteolin, the colouring matter 
of weld, which has been synthesised by Kostanecki 
and his colleagues, none of the products entered in this 
last table have been produced by laboratory processes 
Such important colouring matters and dyestuffs as 
hamatoxylin from logwood, bra/ilin from Brazil wood, 
quercetin from quercitron, and rhamnctin from Persian 
l^rncs have for many years been undergoing investi¬ 
gation here and abroad, and some or all of these may 
have to be transferred to the tables of artificial pro¬ 
ducts by the time this work reaches a new edition. 
Supposing such syntheses to be accomplished, the 
struggle between the synthetical and the natural pro¬ 
ducts will no doubt furnish the industrial world with 
further material for serious reflection Whether the 
result of the artificial production of these outstanding 
members of n group which supplied the world with 
dyestuffs before the discovery of the coal-tar products 
will be .the same as that which followed the synthesis 
of alizarin, and threatens to follow the synthesis of 
indigo, it would be extremely rash to predict. 

The usual considerations respecting the loss of the 
coal-tar colour industry to this country cannot but arise 
in looking through the present series of tables- The 
enormous development to which ^attention has been 
directed in this notice is almost entirely due to German 
discoveries. The hundreds of patents tef^red to in 
the bibliographical columns are German atf over¬ 
whelming majority. The causes ofiltils decafebned of 
what was originally a British industry havl^ been' so 
frequently discussed that it would agpear that nothii^ 
further is to be gained by their roteratlon- Of lake 
years, however, two suboidlnate causes of (his decline 
have been thrust upon public notice with such vehe¬ 
mence that the uninitiated may be led to believe that the 
** imperfectfon of our patent laws " and the want of 
duty (reeaplrlt " have together wrecledtL manufactur¬ 
ing enterprise iiy^this direction. The present writer is 
glad of this cq^portunlty of exp^ing dissent from 
these stateoqpflls, An amendineht of our patent laws 
is certainly)* desirable, and dhity free spirit would un- 

3 |ueddonably be a htion fch certain branches of manu- 
heture. ^ut ut SKatt these, ^hich may be called niinor 
Into the rank of g;<^plete explanation Of 

• wu. 1997. Sgil 


British failure and German su^;oess !■ 
the proverbial red herring' acreed ^ tr^l. . > > 

No further commeftdatloii of weU-kQOStg lyow 
which has led to these reflections is necessary ifjie 
Statement that it is as indispensable as its predsesAeor 
t3 all who are in any wqy concerned in this braneb of 
chemistry and of chemical technology, 

R. 


THE MALAY FAUNA. 

FascieuU Malayenses. Results of ah Expedition uhdito- 
talcen by N. Annandalo and H. C. Rdblhtibn^ 
Zoology Parts i , li, and Supplement. By various 
authors. (London : Longmans, Gfeen and Co.^ I903.> 

O F late years ^ mainly owing to the labt^rs 

Captain Stanley Flower and to the collettiona 
made by the Skeat Expedition (of which, by the way^ 
Mr. Annandalc was a member), very considerable adr 
vances hove been made in our knowledge of the vartqr 
brate fauna of the Malay countries. Sa^ large, indetodv 
was the amount of new information thus acquired 
it might have been supposed little more remained,^ 
be accomplished If such an idea were ever serk 
entertained, it is, however, at once disposed of 
work before us, which, as stated on the titfe-pXj^ 
Intended, when complete, to give a full account of the* 
anthropological and zoological results of an expeditioti 
to Perak and the Siamese Malay States untkrtoken 
during the years 1901 and 1902 by Messrs. Anciandalfr 
and Robinson, under the aqspices of the Unrveiriitiea 
of Edinburgh and Liverpool. That the wise liberaltt^r 
of these two bodies hds been amply justified is fully 
demonstrated by the present parts, which form only 
a foretaste of what is to come 
In the introductory note to the mammals, ^ J 4 r^ 
Robinson states that he was not so successful in dho 
capture of these creatures as he had hoped to be, ortd 
that, in his opinion, there are many new smaU fontis 
yet to be discovered. Nevertheless, Mr. J. L. Pontale* 
to whom this section of the work has been entrastqjdf 
announces the discovery of eight new species, AtoicAig 
these, the most Interesting are, perhaps, a catt 
and a squirrel respectively allied to Feba badia and 
Scfiiruj lown' of Borneo, and thus indicating a close 1^ 
lation between the faunas of that island and the 
Peninsula, Not Jess Important is the identificatkM of 
the Malay porcupine with the Hisirix grotvi 
hitherto known ^ely by one young example. 

Of tokn gireater interest is the tories of raptitea 
imphibians, whkh Is described by Mr., G^. ^ A-. 
^ulenger. In collecting reptiles for the Skeat El^ 
^edition, Mr. Annandale paid special ^ St 

snakes; on the second occasion his a'wHyMtf 
mainly devoted to lizards; coosequentiy 
tioni are coOtpleitientary, Mr. BoUlengory 
new two frogs, as'^Kh^y tortolsea, 
snake, while he adds one fpidca and ] 
die fauna of the Mati^y iPepkniula, ' I 

(Tesiudo fseudethys) Is a titp “ 

brown tortoise (T. s^^^vgn Wsied 
limbs enveloped Itf jf eoifi|tieto.hpiLy jpaho^^'^; 
also ranges Jpto tM pedUiSola. 'Ijn 
the most Intateating ObkerratUw are ty 
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Atate9 that there ifl no support whatever to 
4 le, istqiiy^ told by a Chinaman to Dr. Wallace as to the 
powers, ot Hhacophorus nigropalmatus, or a 
oNsely allied form. Consequently, it may be hoped 
i(idt the fable of the flying frog will disappear from 
jHQKijoglcal literature—but errors of this sort die hard. 
Annandale notices that certain kinds of Malay 
are much more brilHantly coloured In the 
Itnmature than in the adult condition, and likewise 
records that the giant cobra (iVaia buiigaruj) is the 
Object of mimicry by a harmless snake of the genus 
Jtamenls, typified by the Indian rat-snake 
Of the invertebrates included In the first section 
Colonel Swinhoe treats of the moths, and shows in 
Che course of his descriptions that these insects do not 
display that division into a lowland and a mountain 
so noticeable in the case of the birds. Land- , 
plaparlans, of which one out of the three specimens 
procured indicates a new species, are described by Mr 
F. F« Laidladr. The six species of parasitic Diptera 
collected—the first recorded from Malacca—are dis¬ 
cussed by Dr. Speiser Tigcr-bcetles are treated of by 
Mr, H C Robinson Finally, dragon-flies fall to the 
lot of Mr Laidlaw, who tells us that in respect of 
these Insects the fauna of the Malay Peninsula, as 
contrasted with its Burmese representative, is much 
morft closely related to that of Sumatra. 

Pert ii, includes seven articles (together with an 
appendix), of which the first four are devoted Co inver- 
Cefwhtes. Mr. W E. Collin ge describes the land mol¬ 
luscs, among which the discovery of one remarkable 
Bornean genus in the Malay Peninsula is of consider¬ 
able interest. RJhynchota, of which only a portion of 
the ^llecCion is described, fall to the lot of Mr, W- L. 
Distant, who records several new forms, illustrated in 
a coToured plate. Dr, D. Sharp contributes an interest¬ 
ing account of the remarkable and gigantic insects of 
the genus Hellcopris In the vertebrate section, Mr. 
D. A. Boulengcr contributes a list of the freshwater 
fishes; while Mr. J, Johnston reports on the marine 
repmentatlves of that group. Especially Interesting 
Is a species of mud-skipper of the genus Perioph- 
thaknus described by the latter gentleman as new, 
owtitg to a marked difference ii\ its habits from other 
Speclos: Finally, Dr^ C W. Andrews contributes a 
on a toOtli of Slephas namadicuSt in the course of 
he makOs the apparently incorrect statement that 
^,species In question occurs In the Upper Siwaliks, 
It Is confined, in India, to the gravels of t^e 
^|||Aqda Valley. 

fuOy apprectaHng'the manner in which this 
wOiR' has been carried out, we may 
It WOuM DiOch facilitate reference If ih 
^ Ae s^f title appearing in the head^' 
w wdt pages of the text« ihp titles of die dlffttent 
fgM^ea were given On the riglu^and pages. ^ ^ 

suppMmoit Messrs. Amaandi^ and RoMfl- 
In did form ot an Idneitaryt a hribf gehqnt 
t&e Astrielt vtsljpedt whl^ cannot ffil^f 
future travellers, fit addition to 
vqthoiTj it e(MtA|os an eiept' 
of the Mahay 


FJRilf FOUNDATIONS, 

Vorlesungen kber profektive Ceometrie, By Prof. 
F'. Enriqilcs, Deutsche Ausgabe von Dr. H, 
Fleischer. Fp. xiv + 374. (Leipzig: Teubner, 1903,) 
Encyklopddte der Elefn€niar>‘MathemaHk, Von H. 
Weber und J. Wellsteln. Erster Bapd. Elementore 
Algebra,und Analysis. Von H. Weber. Pp. 447, 
(Leipzig'* Teubner, 1903 ) Price 8 marks. 

fact that Prof Enriques's book has been trans- 
E lated from the original Italian into German 
at the instigation of Prof. Klein argues much for both 
Its intrinsic merit and its widespread reception; for 
it is designed to fall within the scope of readers to 
whom the foreign language presents a greater diffi¬ 
culty than the subject-matter. The warm praise 
' bestowed by Prof. Klein in his introductory notice 
renders criticism superfluous He says, " ich kenne 
keines (Werk), welches den systehiatlschen Aulbau 
dicser Disziphh in einer dem heutigen Stande der 
Wissenschaft entsprechenden P'orm in so durchsicht- 
iger und gleichzeitig so vollstandiger Weise darbotc, 
wie das vorliegende Dabei ist die Darstellung 
uberail anschnulich und doch voliig streng ” 
Probably the best known book on the subject is 
Reye's ** Geometrie der Lage,” and in the region where 
the two overlap the present volume k, speaking per¬ 
sonally, much more readable, Rcyc, however, includes 
a large amount of solid geometry, reaching even 
Rummer’s surface by synthetic methods, whereas 
Enriques devotes all but one chapter to plane 
geometry. He makes continual appeal to intuition, 
but at the same time skilfully bases his system on 
rigorous logical deductions from six axioms, vrifhout 
becoming tedious. Of the axioms, three deal with 
incidence, two with order, and Che last is Dedekind’s 
axiom of continuity. 

Since cross ratio occupies so large a portion of the 
boede. It is unforCunatG that the notation is rather 
confusing; the elements should be named Ig the order 
In which they would actually occur if Che range were 
harmonic. There is great practical convenience in 
doing this, and it is customary at least m this country. 

Art interesting ^ture of fiiic book is the chapter on 
constructions^ with certkj^ iDStriiments. It is shown 
that ^ 4ietrical problems of fhe firat degree are 
5i4khl& with the aid of a ruler when a square is given, 
and alL problems soLubfe wld^ ruler and compasses 
are so&ble with a Cwb-edgeh ruler alone Certain 
yroblenis of the dhird degrep dpp^r here for Che first 
dihe In a text-book. ^ 

The volume condudes whh' a shdrt historkaL 
account) which has been increased In the German 
edition. X 

The title of the series of three volumes by Herren 
Weber and Wellsteln js poailbfy appropriate, but 
ceHeinly misleading, as it suggppptB a comparison with 
ri|ie great ** Encyhlopidie dfg Wisseii^ 

WUtfteh u^dh ii In couiee if pief^tion by ,the 
voaifiQ wbeteas therd is ptf ■hhilailty) am) the 

work b wrlt^ morp finkii a ped^ogic point 
of t|ai 4 ' of enpj^ing an^ ek- 

itumstt'^^jlw^ oif ref^enoe^^^* ' jmhglne the 
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book to be the outcome of a course of lectures to 
^duates intending to enter the teaching profession, 
in which Prof. Weber brings his long years’ eapeii- 
ence and profound knowledge to bear upon some of 
the subjects usually regarded as elementary 

The first volume contains three parts, Grundlagen 
der Arithmetlk, Algebra, Analysis. The remaining 
two volumes are to deal with geometry, and applica¬ 
tions. The contents are what every teacher of elemen¬ 
tary mathematics should know and not teach. The 
authors have found some difficulty In defining the 
range of subjects of discussion, but no limitation has 
been imposed upon the methods employed. The first 
few pages deal with aggregates, and later we come 
to the logical reasoning upon which the introduction 
of irrationals and of imaginaries is based. The part 
on algebra is chiefly concerned with theory of equa¬ 
tions and theory of numbers, and the third part with 
infinite series and products, including the most im¬ 
portant examples. Speaking generally, subjects of 
technical or practical interest are excluded, and only 
those presenting serious logical difficulties are dis¬ 
cussed In detail. 

The book is admirably printed and clearly arranged, 
and should prove a very useful and trustworthy com¬ 
panion to all who care for exact knowledge for its 
own sake. R. W. H. T. H. 


OUR ROOK SHELf. 

Stats and Sextants. By Sprlgge, Doak, Hudson and 

Cox. With an Introduction by Lord Ellenborough. 

Pp, xxv+55. (London: J. D. Potter, 1903.) Price 

25 . 6d. 

This book places in the hands of explorers, navigators, 
surveyors and others who use the sextant a simple 
means of finding its centring error. The centnng 
error of a sextant at sea has hitherto been severely left 
alone on account of the somewhat tedious calculations 
necessary to find it. 

The method of obtaining the total error (and hence 
the centring error by applying the index error) by 
observing the distance between two stars when on the 
same vertical circle is mentioned in Hydrographical 
Surveying," fay Sir William J. L. Wharton, in the 
second editioni 1898. The error thus obtained is owing 
to refraction not stnctlv accurate, unless the two 
stars are of equal altitudes at the time of observing. 
The best time for observing the distance between two 
stars, BO ^at refraction mav have the least possible 
effect and alter slowest with the time, is whbn the 
altitudes of the stars are equal. However, the error 
due to refraction in observing stars at different alti¬ 
tudes is not great when they are on the same vertical 
circle, and in finding the error of a sextant at sea it 
may be neglected, especially if the altitude of the lower 
star be aboi^ 30 degrees. 

The centring error can only be found for different 
points on the arc of a sextant by taking a larn number 
of observatkMis for each point and meaning me results. 
It is to be hoped tbls book will induce many to t^e 
these observations, so that white learning the prindpai 
stars they may elso become eapeit obserrers. 

The book oontalits (i) sndieiiiwis/ 1904, with star 
>gaiiv of ndfrly equl magnitude | (a) dances of star 
(3) ^meridian star pairg, wfffi distinioes for I 
every ten ttys; (4) aemLdlurnal aits for rating tbe'| 

so* 1797» VOL. 69] 
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time a flctitioue star riies and Mta; {c) natnonoAli,|t|<, 
refraction corrected for barometer end thsMohlbt^l" 
(6) notes on the stars. The descriptions nSid rtilea ' 
using the tables are clear and simple, the 
well arranged, and the type is very distinct.. 
temperature required for correcting the refrecMta 
should be taken by a Fahrenheit toermometer ip e 
screen exposed to the open air. 

This book might lead a tyro to suppose that oon)set 
tune for obtaining errors and rating cnronomctefig 
only be obtained by equal altitudes of the sun, andf^t 
by a sextant of whim the centring error is itooWA s 
such is not the case. Time can be accurately lAtaliiM 
with a faulty sextant by observing sets of wgle alti¬ 
tudes both A M and p M. of the sun, of stan toA eoat 
and west of the meridian and meaning the ratultl. 
By another less known but very valuable method thh 
time is obtained in less than half an hour, If the stars 
are properly selected, by taking the equal altitudes 0f 
two different stars on opposite sides of the meridian. 

Nothing must prevent the navigator from finding 
his position by stars. Take them at other times when 
possible, but always at twilight. 

VansittaAt Howaxd. 


Ef^ine Tests and Boiler Efficiencies. By J. Budietti. 
Pp. XV+255, (Westminster: Constable and Cd., 
Ltd., 1903.) Price 10s, 6 d, net. 


Thk volume before us is a translation, by Mr. Alexander 
Russell, of M. Buchetti’s well-known work "Guide 
pour I’Essai des Moteurs " llie object of the volume 
is to place before British and American engineers a 
record of Continental practice so qs to render a com¬ 
parison possible with home practice, and in order to 
further this comparison the measures and tables luve 
been converted to English units. 

The subject-matter is divided into nine chapters, and 
commences with well illustrated descriptions of the 
many indicators in use for testing*steam and other' 
engines. The important subject of mounting the Jn* 
dicator is then thoroughly dealt with, and tois ll OB 
it should be, since the accuracy of the results depend! 
entirely on the fitting and the scientific arrangemeiit 
of the g;wi M. Buchetti appears to have taken in¬ 
finite pains to treat these details very thoroughly^ 
there are many evidences of this right tfaroun th^ 
book. 


The same can be said of the treatment of the sevend 
types of brakes now in use. When dealing iirith 
properties of steam, we note on p. 180 one'^ two 
clencal errors under the paragraph on saturated steamu 
The author talks about " If we compress the piston,*' 
&c., and further on in the next paragraph he sayv, 

" When the piston is allowed to expand surely the 
word piston should read " saturated steam or 
"steam”? 

The brief chapter on Che testing of steam hfridfleff 
by the Hon. C, A. Parsons, F.R.S., is fill too iShm 
we should have welcomed more interesting details 
the pen of this able experimenter and enginra. 

Taken as a whole, however, this b^ Is 
interest. Students of steam and englnearfhg 
lose no time In obtaining a copy, since,Its oonMtiClm^ 
of the highest value to thent N- ji V' j.* 



NATURE 


533 


9 , 1904 } 




intricate-looking tible with the heading 
^ Triple Formula and Gcnealogv. (A) 
Into worda, ” To the meaning of " triple 


mum 

we find no clue but such as may be contained 
In Hi^iatalenient of the preface that " Analysis resolves 
ItmU Into Limitation, Limiting CapaciCv, and Modifi- 
eatkte to denote Limiting Capacity/’ The table, 
vhlch filla three pages, should, the author says, be 
laami by heart. Further on there are two other similar 
tahleek headed “ (B) Analysis into Sentences and 
datiaea," and "( 11 .) Parsing." The "analysis into 
words" Is exemplifiM by a number of specimens, in 
Wldch the words forming the sentence are arranged in 
a diagram resembling a genealogical tree. The 
" analysis into sentences and clauses" Is also per¬ 
formed by means of diagrams, but of a different kind. 
We must confess that the first impression we received 
on turning over the pages was one of utter bewilder¬ 
ment. After a while, however, we began to see that 
the author had a meaning, and for the most part a 
reasonable meaning, though his mode of presenting 
his ideas is not feliatous. Mr. Tickell seems to be one 
of those persons who have a talent and a passion for 
ihethodical cAssification, and an exaggerated estimate 
of its importance We have no doubt that he has 
found the preparation of this little book a valuable 
kelp to the attaining of clear ideas on the structure of 
English sentences, but we should greatly pity any 
schoolboy who was condemned to learn his grammar 
from Buw a manual. On the other hand, we think it 
is possible that teachers may find in the book a good 
deal of useful suggestion 

The Chetnisfry of Plant and Atiimai Life, By Prof 
H. Snyder, professor of Amcultural Chemistry, 
tlniversi^ of Minnesota. Pp xvii + ^. (New 
York: The Macmillan Company; London * Mac¬ 
millan and Co , Ltd.i 1903 ) Price 6 s, net. 

This is a text-book of a type which is not very satis¬ 
factory from an educational point of view, as being 
Written to supply the needs of a special class of 
Students. It aims at supplying the chemistry, both 
pure and applied, which will be required by a class of 
mature students taking a college course in agricultural 
sdmce. No preliminary knowledge of chemistry Is 
asBMrned, and the preface indicates that the work is 
to be completed in a session of six months with one 
class-room or laboratory exercise each day. In con- 
aequence, the contents range from instructions for 
bendli^ glass tubes to an account of such debatable 
foaftters as the relation of gliadin and glutenin to the 
quathy of wheat flour. It would be haHly fair to call 
tne treatment superfidal, but clearly the object of the 
bock is not so much to educate the student as to supply 
^Mtn with a certain amount of information about the 
jdeutifle side of practical matters, and particularly to 
put him into a pMtlon to follow the current investi- 
||pstk>ns of the experiment stations. Of course, the 
talk is An Impossible one; no ordinary student can 
aoBubce a real knowledge pf pure and agricultural 
^dsmdBlirj \tt six months, hut given the special oon- 
dlms,' m book rqiresetfts Prof. Snyder’s abundant 
WepOi^ce oflfrring^ make the most use of the 
opportonlty. The first 150 pages are devoted 
to Inorganic chemistry, then about ioq poges 

file proximate constituents of plants, followed 
' fitotlon oi the general ooiWie of devdopment In 
St- Then come dlacusslonf dt the compmdtion 
^ual craps,, and about dghl^ peges on Ages- 
tha motion erf anlmak. in Ihe earlier 
" ^a MtiAer of eaperimehto are eugge^, 
1neries„iQf 'qiM(lm to meltottio 

£ okt the dt each ea^osent. 



LETTERS TO THE EDITOR, 

(The Editor does not hold htvnself responsible for opMoru 
expressed by hts correspondents. Neither can he undertake 
to retufnM or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Natusb. 
No notice k taken of anonymous communications,} 

K New Mineral ftom Ceylon. 

In the beginning of February I bought from Mr. Holland 
5 cwt of the mineral described by Prof. Dunstan In last 
week's Naturb (p. 510). It crystallises in cubes, and the 
density is substantially that found by him Mr. Tyrer, of 
the Stirling Chemical Works, Stratford, was so kind as to 
promise to work it up for me, and the process is still being 
carried on. 

I had hoped to have positive and deflnite results to com¬ 
municate before descnbiog its constituents, but the publi¬ 
cation by Prof. Dunstan of an analysis, and his statement 
that he Is still engaged in its investigation! makes it 
necessary to write this letter. 

The mineral, when heated alone, qives of! 3 5 cubic centi¬ 
metres of helium per gram, fused with hydrogen potassium 
sulphate, the amount is increased to 9 5 cubic centimetres. 
From this source 1 have already stored about is cubic feet 
of pure helium extracted in Mr. Tyrer's works. 

It was at first believed that the mineral was rich In 
uranium, but different specimens contain only from 8 to is 
per cent, of that element, agreeing In this respect with the 
analyses published by Prof Dunstan. Next, the other main 
constituent was believed to be zirconium, but the high density 
of the mineral rendered this improbable. An analyst of hign 
standing, whose daily business it is to analyse minerals of 
this kind, returned 82 per cent, of zirconia as a constituent; 
Che percentage of thorium was trifiln^^nder 1 per cent. 
The mineral contains practically no thorium, this has been 
repeatedly confirmed in my laboratory Nor does it contain 
any appreciable amount of cerium, lanthanum and didy- 
mium The oxalate Is almost completely soluble In excess 
of ammonium oxalate—a reaction which excludes thorium 
and the cerium group, but which points to zirconium. The 
equivalent of the elements of the oxalate group, which 1 at 
first took for zirconium, excludes the presence of any latg^ 
quantity of zirconium, although that element is undoubtedly 
present. Fractionation shows that the oxalate preclpltc^e 
(the portion soluble in ammonium oxalate) gives cqulviuenta 
between 250 (the most Insoluble portion of the double 
sulphate) and 44 7 (the most soluble portion); by for the< 
major part of the element has the last mentioned equivalent 
The separation of this portion Is now being carried out 
with large quantities of materia]; several hundredweights 
are being worked up. 

Assunrfng that the element is a tetrad, which is probable 
from its behaviour, it undoubtedly possesses an equivalent 
approaching the hlghast number (44 7), and for this tbafa la 
a gap in tne peritralc table between eorlum and thorium; 
one at least of the elements present (supposing that there 
is more Chon one present) will probably have an atomic 
weight of about 177, preceding tantalum (i8s s) in the 
horizontal row of the periodic table- 
1 am at present engaged in map|diig the spectrum qf this 
new body or bodies. 

As for the radio-activity, the mineral was bought In tho 
hope that It would hove a high content of radium, Thera 
Is a trace of radium present, due, no doubt, to the spon¬ 
taneous change of the uranium which the mineral contalne- 
But the radio-activity due to chla source It certainly nol 
5 pw cent, of the total. 

The period of decay of the emanation appears to pi|n< 
to the presence of a radlo-actfve element closely resambtiv 
thorium X. The half value Is m or 51 seconds, and whim 
this Is not quite the thne lor toe decay of thorium emaa- 
alloB. It vei7 nearly approadwa It; at present file balam 
of evidence appears tjo mint to toe preMte of an dement 
otoa^ resemuing tiioriuio. but not IdenCleal with It. The ^ 
tomd rqdlo^Mitlvl^, moreover, Is much greetec^ then can be 
aoeounied by the supposition that the efie condste' of 
tonri. to^e^ Within the limits of » letter I am obUfidd to 
mk #ienr uiore cbetfacteristica of tola euriqua ore which 
neve hepp ascertelned, but I hqpe soon to be<gl^ to' pybfllb 


534 


NATURE 


iAroiL 



ir^ore definite renilte, as it li. t regret to have been obliged [ 
to Cell on Imperfect story. 

1 should like 10 conclude by acknowledging the great 
assistahce given me In thli work by Mr. lyrer and by my 
students, Messrs. Gimingham and Le Rosslgnol. 

University College, April 4 W'illiam RamSav 

The Blondlot or ir-Raya. 

In this laboratory we have obtained uniformly negative 
results in experiments on the Blondlot rays Our experi¬ 
ments were made with the help of seven observers, including 
five doctors, one student, and one laboratory attendant. 
Calcium sulphide screens rendered Huoresient in a separate 
riH.m by burning magneaium were employed. they were 
brought into an absolutely dark room in which the observers 
hiul been kept for some time. Two forms of screens were 
used ^ 

(1) Flat screens on which a circular area on a slip of glass 
is covered by calcium sulphide 

(a) The later form in which' a circular area at the back 
of a hemispheriial lens is covered by calcium sulphide. 
The screens were made by Mr. Leslie Miller 

The screens were either held by the hands of the observers 
or were clipped on stands 

The observers were told first to look steadily at the screens 
and report any variation in brightness, calling out " bright," 

" dimmer," " dim," " brighter," &c , as the appearances 
seemed to change. Even with the screens on the slips of 
glen the observers after a few moments were able to call 
out the changes, although there was »o atUmpt at tnujcular 
conlractiopi. With the lens form of screen the changes in 
brightness were very marked 

we next attempted to find whether muscular con¬ 
traction behind the screen caused an increase of bright¬ 
ness Of course, where the observer sees a change in 
brightness without muscular contraction It is easy to be 
misled dn this point. We made the observer continue to 
call out the degree of brightness, and we contracted the 
muscles of the arm behind the screens sometimes after he 
had called out " bright " and soinetimes after he had called 
out "dim." In the great majority of cases the effect we 
looked for did not follow. In the few cases in which it 
purred we naturally attributed the results to the changes 
in brightness which can be observed without any muscular 
cortraction 

We next told our observers to look, as it were. Into the 
distance beyond the bright spot, and to report on the bright¬ 
ness of the screens. V^en ths accommodation of the eyes 
for near vision was relaxed they reported without exception 
that Che brightness of the screens was constant, and that 
muscular contraction made no difference. 

When observers were then asked to touch the backs of the 
screens, thus worming them, they reported an Increase of 
brightness. 

It is not easy to explain the phenomena we have described 
We believe that there Is difficulty in accommodating for the 
fluorescent drcle, and that there Is a wavering movement of 
the ciliary muscles, and probably also a wavering in the 
else of the pupils. Yet It Is asserted that we can focus a 
point of light In a dark room, and It Is difficult to see why 
the fluorescent screen cannot also be kept steadily In focus 
when it coiitistB of a flat glass slip with fluorescent circle, 
fn the cose of the later, and presumably more successful 
form of apMratuB, the difficulty Is easily understood. In 
that form nie fluorescent cays proceed from the back of a 
hemispherical lens, that Is, from a point within the posterior 
principal focus, and they are widely divergent and thus 
strain the accommodation of all but near-sighted people. 
The fact that in every Inatance we found that the light 
becomes steady after relaxation of the accommodatloD Is 
ven striking. 

But the pfisnomena observed by os do not go any dlstanoe 
cowards explalnliig the resulu de scribed in M. Hofidlot's 
papers. How is it that ha and many ^ hit oorapaiylote see 
increase of brightness under ooncUtlons in whtdi we see 
nOM? Is the explanation to be found in the Pdper by 
Helfwidi, '‘Die AsMerkCafokelt und die Fu^tkm der 
SlnitesQe'gene ^ (Mtsehf, fflr JPiyeheEogfo ti. d. 

Sfognn»f.»cvela. ^ end ^.)j In coBtaiwtlnn wWt bur 
obs fa s gfop jpP Heinrich found efter meay oerefoi edp^- 
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mentt that the pupil dilates when aUsntlon „ 

an object situated In the Held of Indliwt vliloiL and 
it dilates still more during a short' 
such as a calculation. He found also that 
attention to on object in the field Of Indirect -> W 

ciliary muscle relaxes, thus diminishing the curvaCim of 
i^rystalline lens, and Chat during mental calculaim^ thilf, 
change is very marked, causing a curvature even lev^fb*^ 
that required for vision of a remote object. Hs fout^ ulso 
that under Che same conditions the axes of vision tefid jEo 
become parallel or even divergent. ' ' 1, 

Can it be that the mental condition of some 
in a state of expectancy reacts on the intrinsic muscles of 
their eyes, and thus they see what they think they shodid 
see? 

We have also experimented with the rays from a NcyrdSt 
lamp, but without result John G. McKsndrick. 

Walter ColouhOvn, 

Physiological Laboratory, The University, Glasgow, ' 
March aq. 

Learned Soclelles 

Iv Natuhe of March 10, Mr Basset directs attention to 
the fact chat referees frequently know less about the subjecC- 
inatter of the papers than the author, and that their reports 
fiequcnlly contain errors from their not understanding the 
papers. 

Had Mr Basset held a brief for the opposite camp Co 
that which he claims to represent, he could hardly have 
adduced more powerful arguments in favour of the refOrge 
S) stem , 

If a paper is of any value, the author must facto 
know more about the subject-matter than anyone else. If 
he does not he is not the proper man to write the pAper. 
But It is just because authors so frequently send up papers 
in a form in whiih other people cannot understa^ them 
that referees are necessary. 

At present few people have time to wade through pages 
and pages of discursive and ill explained writings oil the 
off chanco that they may ultimately light on an Interesting 
result On Che other hand, it 11 desirable that workers In 
one branch ol science should have some insight into the 
general character of the Investigations which are betOg 
pursued by specialists In other directions. Now 1 havd 
before me a number of mathematical papers which contglp 
no Indication whatever of what the authors ore driving at< 
IhOT begin by putting down certain formulae which the 
reader is assum^ to know, and when they have twisSed 
these formula about a bit they stop short abruptly wiChqpt 
any obvious rhyme or reason. There Are, of oqupiei 
specialists who understand and appredote these papers, 
to the man who has specialised in applied mathematics or 
in a different branch of pure mathematice. the whole thIfW 
as presented appears meaningless. On the other handTT 
have read with Interest many Well expounded papers deaHng 
With such subjects as physiology, palaobotany, or psyd^, 
logy of the general character of which It is e^ for any¬ 
one to form an estlmAta, even without previous unlvecStly 
training The functions of a referee should be to sae that' 
the arguments In a paper are clearly put forward, and' that 
the main ooaclualons are prominently stated at the haglaal^ 
or end In such a way that a general surv^ of the grogiiid 
covered con be fonoad by the reader before the fiiemw^,m 
examined in detail. ^ 

I believe that a uaeful purpose would be served If ptia ^ 
the referees of a paper Were fn each Cose selected on aeottmik 
of his jgnofoace of the subject-inatter with which thd 
dealt. Transactions would then be mors readahite and oww 
widely read than they are at prseoit. 

It muefitly happens, moreover, that resides . 

In out-owe-way avnaBS of Jofifthy pRpefs whafo ' 
overldekadi and that when epmeona fane inibllifliM'i 
rceuUs In a mots accvwdUa legripd an 1 • 

cohtrovmy Is the nbvltr wtNMuf the 
hli Mdy hlmsdf fo Uhm tor IdQldg to 
in a readable form^ ^ ',, >' 

'those who wish io iltijis ttete6fttanto'wirr‘to'‘i 
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Th)a lofvlfftttly meani so Many more pafers 

pa the iublect of referees, I ihould like to protest 
iMkist'^he impatience of many secretaries, who, seem to 
e^p^'^e poor referee to neglect bis university duties at a 
aa^ notice and to give up his whole time to preparing 



rt for return post, 

Ir. Basset were to start a " British Journal of Mathe- 
and l^hysics^' without adopting the referee system 
oir 'dMle equivalent, what would he do when X. Y. Z. sent 
llte * disproving the existence of gravitation, when 

Li M. N, wrote proving that the ether consisted of ^erk- 
bfcks of energy, or when P. Q. R called men of science 
fools for not agreeing with his view that the sun's photo¬ 
sphere was composed of diatoms of electricity^ 

AU the same, a journal of the kind suggested, If published 
of a convenient size, and with the pages cut, would fill a 
distinct want which certainly exists G. H, Bryan, 

Buclid’a Definlilon of a Straight Line. 

I HAVE long thought that by the words f^ov, commonly 
translated evenly, Euclid 'means symmetrically The 
aymmetry can be tested by turning the line over, for In- 
s^nce. the edn of a flat ruler is straight If, when turned 
oWi it CDinciQgs with its original position. 

If a long rigid body Is rotated, while two points, one in 
eaOh end, retain their places, every line of particles Joining 
the two fix^ points describes a surface of revolution, which 
is symmetrical (in the sense intended) with respect to the 
tiro fixed points The innermost of all such surfaces is of 
'vanishing breadth, and Is Euclid's straight line. 

j D. Evesbtt 

II Leopold Rood, Ealing, March eg 

Bpawaing of the Plaice, 

With reference to the letters of rrof, Herdman and Mr. 
W. Wallace as to the cortimencenient of the spawning of 
tfie plaice this season, it may be stated that In the Moray 
Fjirtn, plaice were found spawning in the last week of 
OiChiYiDtr,^ and that spawning Is not yet completed. The 
tllne'mentioned is rather earlier than usual fot this district, 
aadit IS Hot unlikely that spawning has been accelerated by 
the mild winter. T. Wsuvss FUlton. 

Aberdeen, March 19. 

Poaiil Raln-dropa." 

Tub preservation of Impressions of rain-drops In slabs of 
Triessic marl has always presented some difficulty, since 
iftud that was soft enough to receive such impressions would 
ttom too soft to retain themi 

1 Ijave to-day, at the borders of a flood plain, in a back¬ 
water of the Dorn Valley, near the Cberwell, seen exactly 
sfii^lfar impressions in some stiff marly clay from which the 
ffoM water has lately subsided, where the surface of the 
toMfTjei of clay Is covered with the foot-prints of herons, 
rami and smaller birds, with sun-cracks gradually wlden- 
until (he dajy curls Into separate flakes, and the 
ofumacterfstfc " ram-drop " pittings dispersed over the sur- 
IjM^upon which no rain has fallen since the water subsided. 
Thla led me to seek another cause for these peculiar marks, 

' oml 1 spod found their nHgin. The fUoi of mud over sand 
was in some cases still covered with abomt On Inch of quiet 
W*)^ find the decaying vegetation In the mud had given 
< to innumerable bubbles that rested unbroken upon the 
Wiqd .fottom, like tips bubblea nifliering to the sides of a 
‘ of eode-watei'. A$ the water very slowly lea«es 

, tome of Cheaii bregm and some become cqeM 

teMon, 1 suppim with e thin fllnn nf mud which 
..MMUrthdift w that they can become larger, as 

ijlpD iMtome flatter^ and sink Uightly into the tMedous 
wh^ then coritfwcts dlightiy away, sd thaf the 
of the drcle li,enlarged. When at tengfii th 
f mte dtraer imi bdhil^ thdm In thd' hi 
i a iltgtili^ nisea ring and Anally, 
Completely dried, tbtoe shdiew rounded pi _. 
the apptototice of.'TrlamIc ** rdln-ttogi 
gild foot-inarks already aflu^ed 
" “ "" nyvtodi, toplodatlod ttf'^theee V.tsiin-, 


FHE USE OF UGHT ASD OTHER RAOI^ 
ATIONS IN THE TREATMENT OF DISEASE. 

of the most interesting fields of medical re- 
^ search at present Is the investigation of the 
therapeutic properties of varioua rays, and although 
much has accomplished in 4 few years, there is 
promise of a still greater future for this development 
of Che healing art. Any advance in medical saenoe 
is of the greatest moment to the general public, and 
cannot be too widely known, and In this respect this 
branch of therapeuucs has had a measure of publicity 
which is probably unique, but which is not altogether 
free from harm. The discussion of purely medical 
details, and the description of '* cures of apparently 
hopeless cases in the columns of the lay Press, have 
unWtunately led to misconception and to terrible dis¬ 
appointment to many sufferers. 

The fact that certain rays of light possess special 
physiological properties has been long known, and 
valuable papers on the subject were presented to the 
Royal Sc^ety as far back as 187a by Downes and 
Blunt But the credit of rendering the knowledge 
obtained by these and other observers of practical value 
in the treatment of disease belongs to Finsen, of 
Copenhagen. His first work was to show that the 
chemical rays of light, the violet and ultra-violet rays 
of the solar spectrum, have a deleterious influence, 
upon the eruption of small-pox, and this led him to 
introduce the red light treatment for this disease. 
T^e patient Is confined to an apartment from which 
the ^emical rays are excluded by means of red 
curtains For the treatment to be successful the 
curtains must be thick enough to exclude the chemical 
rays as completely as they are excluded by the photo¬ 
grapher from his plates and films. In a patient under 
tnese conditions the ordinary course of the smaH-pox 
eruption is modified, the fever of the second st^e is 
lessened, and the scarring is infinitesimal. It is not 
claimed that the mortality from this terrible diseato 
IS materially diminished by the fight treatment, for in 
a certain proportion of cases there is no hope from the 
first, but in a targe majority suffering is dtmlniahed, 
convalescence Is easier, and disfigurement is slIglM 
Finsen's next work was the development of the light 
treatment for lupus. Lupus vulgaris is a very chronic 
destructive disease of the skin and mucous membranes 
caused by the badllus of tubercle, the microbe w|iich 
attacks and destroys the lungs in consumption. The 
chemical or actinic rays att here the therapeutic dg^ts 
used. These rays a definite germicWa] power, 
and they arb also c^W of totting Op a peculiar form 
of infiainmation. 'xbey m the cause of sun-bumaand 
of pigmentation of the skih from exposure to the sun’s 
rays. In the treatment of lupus, j;he rays of the sun, 
or, more conveniently in^ndrthem cllmattoi those of a 
powerful electric fire ligQti ara^obneentrated by means 
of lenses upon tho diseased area. For the lenses rock- 
crystal must be used, because Ordinary glass ob^ructs 
the passage of a considt^Sle proportion of the rays 
Ip the ultra-violet part orjlfp hpectrura. Whan the 
sun's rays are used a fight filter is employed tocuSout 
aa. {ar as possible the heat at the red and yellbw 
end of the spectrum. The light filter is a hollow lend 
filled with a solution of methylene blue or an ammgni- 
atcd solution of the sulphate of copper, ]f the eleotrit 
fight Is used the Ught Uter is now dispensad with^ fis 
., ilto proportion Of hast rays is^ much less than in the 
'ifSKli of Ewn with the light filter'ft certjirt 

prpi^oh pHioftt rays pass, apd we 
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and when the electric light U used by also Mssing 
the rays through a cylinder containing distilled water, 
which ia kept cool fay a water jacket, sifnilar to that 
used in the Maxim gun. Another point of importance 
is that the area under treatment should be rendered 
bloodless, for the red colouring matter of the blood 
prevents the passage of the chemical rays to the de^er 
parts of the skin. This was shown by a simple little 
experiment of Finsen. If a piece of sensitis^ paper 
be placed behind the lobule of the ear and a powerful 
light be concentrated upon it, so that the rays have 
to pass through the ear, the paper will not be blackened 
at the end of some minutes; but If the ear be com¬ 
pressed by two glass slides, so as to render it bloodless, 
and the light be concentrated as before, the sensitised 
paper is blackened at the end of twenty seconds. In 
practice the apparatus which is used to cool the 
surface is used to compress the area under treatment, 
and it is held in position by an attendant. Various 
means have been tried to do away with this constant 
personal attention, but no mechanical means yet de¬ 
vised can replace it, for the parts treated must be kept 
in accurate focus. 

The light is applied for an hour at a time, and six 
to twelve hours after treatinent the part becomes red 
and inflamed, and a blister commonly forms. The 
Inflamed, blistered area heals under simple dressings. 
It will be noticed that the effect of light is very different 
from that of heat. The application of Intense heat to 
the skin causes an immediate inflammation, a burn, 
while the inflammatory reaction to light does not 
appear for some hours. As a result of uie inflamma¬ 
tion sec up, and also of the specific germicidal action 
of the actinic rays, the bacilli in the tissue are killed, 
and after successive treatments the diseased area is 
replaced by a pale, soft, supple scar. The cosmetic 
results of this treatment are unequalled. The process 
Is essentially a conservative one. All other methods of 
treatment, such as removal by the knife, scraping or 
cauterising, are destructive and tend to produce grave 
disfigurement, an important point, as the di^ase 
commonly attacks the face, l^e disadvantages are, 
however, serious. In the first place, the length of 
time required for the satisfacRiry treatment of even 
small areas is considerable. Secondly, the apparatus 
is expensive, and each patient requires constant skilled 
attention, and this is an important Item in the cost 
Lastly, It is often impossible to reach the disease when 
it involves the interior of cavities such as the nose and 
mouth. In some cases also of long standing, tiie area 
Involved is so extensive that the method is too slow 
to keep pace with the spread of the disease. With ' 
early cases a cure can be completed in a few weeks, 
but in some Instances a cure cannot be effected in less 
than a year or two. A large number of cases are now 
on record In which patients have been free from the 
disease for live years and upwards, and many un¬ 
fortunates who were debarred from obtaining work 
by their disfigurement are now in regular employment. 

Certain other affections of the skin of parasitic origin 
can also be treated successfully by Finsen’s metfam, 
notably a fonn of baldness; and some superficial 
have been removed. | 

The use of light baths has many advocates. As 
commonly appIlM, the whole body or an affected Iknb i 
Is subjected to tine radiations frm a number of In¬ 
candescent electric lamps In a closed chamber. This I 
produces locdl or general perpplratlon, and the effect I 
Is that of a Turkish or Russian vapour bath. By i 
andther methCMl tiie patient is exposed Co the light from | 
pdwerful arc lamps, and Chaps appear to mfluenoe 
nut^on by their powerful stimulation of the akin. | 
To Prof.wRhntgen’s brilliant dEnovery medlcBtl 
adenee owes hn Incalculable debt of gfatiCutiaj fof not j 
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only are the ROntgen rays of the greatest valna 
diagnosis of injunes ana diseases of the boaes'p In' 
localisation of foreign bodies, such as needles, 

&c , in the tissues, and in the demonstration of, 
and even of diseases of the Lungs and great plOM 
vessels, but they have been found to possess tihera^ 
peutic properties of immense value. In the early days 
of X-ray work operators and patients occasionally 
suffered from a peculiar form of biflammatlon, a so- 
called burn, occurring days and sometimes weeks after 
exposure to their action. This power has been furuad 
t3 practical account in treatment. Schlff and Freund, 
of Vienna, showed that certain cases of lupus could 
be cured, at any rate temporarily, by their means, and 
other superficial diseases of the skin have also been 
found to be benefited. The results are not so certain 
or so permanent as those achieved by Finsen ’a 
method, but in some cases, as already indicated, the 
latter are inapplicable. 

Not long alter Schiff and Freund’s discovery the rays 
were applied to cases of' rodent ulcer, a locauy 
malignant disease, starting in the skin and often de¬ 
stroying deeper structures, and even bone. Rodent 
ulcer usually attacks the face, and its treatment fay 
older methods was so freauently unsatisfactory that it 
had received the name ot noli ms tangers. It was 
demonstrated that the peculiar cells of the rodent 
growth are destroyed by the Rdntgen rays, and that 
they are replaced by healthy scar tmue. Recurrences 
do happen after apparent cure by the rays, but such 
recurrences are as a rule easily removed by a further 
application. The rays are applied to the diseased 
tissue for ten to twenty minutes at a time. There la 
little or no discomfort to the patient, and in most casds 
improvement is at once manifest. 

The success which attended the X-ray treatment of 
rodent ulcer led to the hope that in it would be found 
the cure for cancer. But there are essential differences 
between rodent ulcer and cancer. Rodent ulcer Is 
peculiarly a local disease, while the characteristic of 
cancer is the spread of the disease to and the Involve 
ment first of the glands and then of internal organs. 
The Rdntgen rays have on undoubted influence upon 
many cancerous growths. Superficial tumours have 
disappeared when exposed to their action, ulcerati^ 
heals, and pain is relieved, but not by any means in 
all coses; in some, even when the growth appeara to 
be localised, the glands and internal organs are already 
involved, and there is no hope of a cure by surii A 
purely local measure. One thing Is certain, and that 
Is that where it is possible to remove a cancer by 
operation that procedure riiould be adopted in prefer¬ 
ence to ray treatment; but where operation is out of 
the question suffering may be relieved by the appH- 
cation of the rays, and posalbly the cancerous deveKi)^ 
ment may be checked, out cure Ls not to be expeMM. 
Some surgeons are now applying the rays after opoN 
ation, so that any outlying cancer cells whld^i wra 
not faieen removed may oe destroyed. It la as yet too 
early to say bow far sudi measurtii are likely to prefm 
successful. 

Another therapeutic application of the X<Myk 
mands a few wcutis. The rays have the power of 
moving hair, and for this purpose are used fh Oertelti 
diseases where the heirs are attacked by parasUW' 
One such disease is ring^Soitn, The dlfflfiUlto 
ing thla and similar olseases Uea in the dH 
thorough epilation. The rays do tiotldD 
but they remove the InlectM bain, and w- WiR 
hasten a cure. If ap^ed for a short pmod 
roota of the bolre ofo not dashwed, and gfter 
the area treated )t Iritii noir 

The remiivel of suptowoua hrir w 9 i|^ 
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ffect li not pernunent unless the application 
so long a time and so olften as to run a 
eidtifig a aevece inAainniatiDn> with the possl- 
chF causing neater disfigurement than the 
tmmi hirsuties. Moreover, there are ocher more 
aammetory means which are quite safe. I 

^4lufn is the latest addition to the therapeutic 
atfjbttnmentarlunri. The romance of Its discovery, the 
nij^teiy of Its radiations and emanation, its rdatlon 
to oome important scientific theories, and, above 
a^ ttie poasmility of its being the long desired cure | 
of cancer, have fixed upon M. and Madame Curie's 
discovery the attention of the world. The element in 
the form of a bromide, and other compounds more or 
less pure, is now under trial in various diseases 
IMent ulcers and some superficial cancers react to it 
with very similar results to those obtained by the 
X-niys. There is no doubt that it U an agent of great 
value, but further observations are necessary to esti¬ 
mate its position. It can certainly be applied to 
disease in regions which it is now impossible to reach 
by the X-ra}^, but that its field in the treatment of 
cancer is limit^ is obvious. Its effect is local, so far 
as present observation has shown, and the remarks 
made above upon the influence of the X-rays in cancer 
apply equally here. Radium has to be used with great 
ure, for it is powerful for evil as well as for good. 
If too long applied it causes destruction of tissue, and 
such destruction mav take months to heal. 

It will be gathered that rapid strides have been made 
In this field, and it would appear that we are but on 
the threshold of further developments. The latest dis- 
coven^, the mysterious n-rays which are said to be pro¬ 
duced by nervous and muscular action, does not appear 
to possess therapeutic importance, and whether it is 
likely to be of value in diagnosis is at present purely 
problematical, 

lUPERUL METEOROLOGY. 
CLOWLY, but still step by step, the science of 
» meteorology progresses, and new visions are 
opened up which suggest bright prospects for future 
posdblllties, but whi^ also lay exposed the lost oppor¬ 
tunities of the past. Like every other science, the 
modern methods of observation, for at anv rate the 
dUef meteorological elements, are nearly all that can 
be desired, but when it is required to revert to observ¬ 
ations made more than thirty or forty yean ago, how 
'lainientably few are the records and now uncertain in 
manv csises is their accuracy. Further, anyone who 
has had occasion to hunt up early series of observadons 
of prasBura, temperature, rainfall, &c., records will 
have been struck with the common occurrence of 
eixtendlng here and there for one, two, three 
or more years. Nevertheless, it is little use crying over 
thq past, but strenuous efforts should be made m the 
lahire Id see that the needed observations should be 
Oeoured. 

«Tlu more the variations of weather are studied the 
'marato the Idea strongly kiifiressed on die bivesdgmtor 
tlM jheee vOrUtions Trom year to year are not niere 
omdSsto of chance, but are pnodpeed by a cause origbi- 

« otttklde the earjifa'i atmoOphero, and with Utde 
' from sun, naturally the prime factor 
and father of td the Important weather changes. .. 

daily apparent journey round the earth, caused 
^W^Ch^lat^^e rotatloq, is the origin of all the dhulfial 
ftonluar to meteqreloglstB.* ^ 

* ^EW^eordi^ joumqr round the' centre of our fblor 
ia agaui the origin of all the other meteor*^ 
jg^^^nAdnae whlA pass through diolr piftito 

ho#evm.^ 
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weather for the following year. 

Ihe view that these changes from year to year ore 
due to toe direct or Indirect action of the sun has a 
very great degree of probability in its favour, since 
we know that this highly heated body is in an aedve 
state as deduced by the numerous and varied solar 
phenomena' that have been observed. Further, the 
periodicities deduced from long series of solar observ¬ 
ations have added another link in the chain of evidence 
showing that toe sun’s heat must be constantly vary¬ 
ing, a fact which it Is necessary to prove before solar 
influence can be put forth as a possible source of toe 
terrestrial changes. 

It Is the work of the now numerous magnificent 
meteorological institutions spread over the glote 
for each to gather Into its own particular net the 
meteorological changes that are occurring In its own 
area, and by means of these facts to forecast what 
kind of weather may be expected either on the follow¬ 
ing day, week or month, or as far ahead as possibly 
Many of these institutions for several years found 
that their own areas were too limited in extent to give 
them the necessary data for the work in hand, and so 
entered Into a mutual compact with neighbouring 
countries for the exchange of certain pieces of meteor¬ 
ological information. 

The present stage of meteorological investigatiM 
has in the last few years indicated that even this 
mutual help of the neighbouring countries, each work¬ 
ing for its own immediate ends, is not sufficient for a 
satisfactory solution of world meteorology. 

Sir John Eliot, who recently retired from the Indian 
Meteorological Department, one of the, if not toe» finest 
meteorological service that exists, gives his views on 
this subject, which should be read by all those intmsted 
in the welfare of meteorological science (Broad Views, 

Msrito). , , ^ .JO 

Dealing with toe Indian area during the period x8pa 
tb igoa, he points out how these eleven years were 
unique in the histora of Indian meteorology, but this 
condition was unfortunately disastrous to . Indio. 
Not only did that extensive country suffer more severely 
from droughts and famines than during any other 
similar period for a hundred years at feast, « 
was paralleled, so far as we are aware, only by tod 
seven years of famine in Egypt in. Biblical history.^* 
More interasting still is it to find that the drought of 
iSqe to 1003 ‘"was a more or less general meteor^ 
ological feature of toe whole area, including Abyssinia, 
East and South Africa^ Persia. Baludiistan, Afghan¬ 
istan, India, probably Tibet, and the greater part or 
whofe of Auatralia.'’ Such a statement will prebabfe 
recall the attention of our readers to an article pui^ 
fished in this Journal (vol. Ixvfi. p. aac), in which it 
was stated Commencing with Indian pressures 
(Os represented by Bombay), the area was 
ektended to Ci^loh fColonibo),^ Java (Batayia)j 
Maiiridus, and fioalfe to Austndfe (^e^, Addakfe and 
.Sidney). The striking limilarito between these Curves 
shows that over toe whole of this area, which tocludas 
both north and south latitudes, the same kind of dorL 
ation is in action, and therefbre toe whole region Is 
intimately connected meteorologically.” Sir John 
Q^’s remarks thus indicate the truth of Ms result. 

In too article from which above ouototicn was 
tMm it was shown that while one heifikjtoere of the 
eartoi which included Europe, eouthem Asia. Mikm, 
Ipdidi. and Australia, was eoperiendfig Ugh atmo* 
iMtoricprifeSimDn toe over^. tte Q^tetsherateh^ 
whlch^Uio^did NorUtand Smith Amencn ^nd Stoeriai 
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i^as experiencing a deficiency of pranure, and vice 

Vtfftd. 

This apparent aee-saw of pressure between the two 
hemiSphwesp which has a period of about four years or 
a little less on the average, indicates the importance 
of being acquainted simultaneously with the pressure 
a>ndltion9 on both sides of the earth 
There seems every reason, then, for the purpose of 
long-period forecasting, for meteorological institutions 
to extend their spheres of inc^uiry still further afield 
Such being the case, it is important, therefore, that 
i^i this connection the views of Sir John Eliot, included 
in the following quotation from Broad Views, should 
be widely known, for who is there better capable of 
judging what is required than one who has so ably 
and successfully directed the Indian Meteorological 
Department for so many years? 

" The next development of weather study will almost 
certainU bo in the direction of international or world 
meteorology, and its relation to the phenomena of 
sun-spots and terrestrial magnetism 
" Sir Norman Lockycr has, wc believe, made a most 
valuable and fertile suggestion which might lead up 
t) this development. It is that the English Meteor¬ 
ological Office should collect meteorological data from 
tlic whole Empire, and should have a special branch 
to deal with and discuss the larger problems which 
would arise from such an extension of its field of 
wcwk 

It may perhaps be objected that Great Britain is 
outside the tropics, and that Its weather has no con¬ 
nection with that of either India or Australia This, 
hoi^ever, is a matter which has not been taken up 
by any meteorologist for investigation and definite 
conclusions. The facts of the past ten or twelve years 
are, to say the least, suggestive. Whilst the Colonies 
and Enmire in the East were suffering from drought 
parts of England were experiencing year after year 
shortage of rain. When the drought in Australia and 
in East India was giving way in 1003, England had a 
plethora of rain, almost tropical in character, 
disastrous to the crops 

“ World Empire entails world duties, and one of 
these appears at the present time to be the study of 
meteorology from the imperial, and not solely from 
the national or parochial standpoint." 


LABORATORIES FOR BOTANICAL RESEARCH. 
*T*HE publicity given to the ^nlng ceremonials 
^ of the new science laboratories at Cambridge by 
the King and Queen on March i will, it may be hooped, 
do something to rouse those who are responsible for 
the welfare of the nation to a wider sense of thdr 
duties. The time has surely passed when the remarks 
of a well-known prelate and of a Prime Minister to 
the effect that they were bom in a pre-scientific era 
could be received, if not with overt applause, at least 
with sneaking sympathy. 

Sluggish os we are, some progress has been made. 
Up to the ittiddle of the last century, end for some 
time after, there was scarcely a botanical laboratf^ 
properly so-ealJed in the whole country. Now we 
have tm Jowell laboratoiy at Kew, a very modest 
institution when compared to the necessities of the 
^ase or to the excellWit equipment of odier depart 
ments of this great national estabUshfnent. llie 
JodrelL laboratory is not intended for instructional 
purposes, but chiefly for study and research, and much 
good work has been dpne there." 

At Canibridge, Edinburgh, Glasgow, DuUtn, at 
University Lon^^m^ the Royal Cdtaga^ of 
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Science, and in many (Other'^universitiea, 
colleges and technical Institutes, there am 
or less well equipped laboratories eaider 
direction. But these are mainly for the lnstri90tiDi| 
of students. Research laboratories^ are scltl rar^ 
those willing and competent to utilise them arduhto 
few in number. This condition of aflairs is 
due to the indifference and lack of encouragement o»t 
the part of those who ou^ht to know better. Tm 
cm hono question is ever in their minds, and mUch 
too frequently on their Ups. Abstract science doe^' 
not appeal to their sympathies, or to che'ur intelligence, 
unless some immediate practical result at once comes 
into view. When that happens, the commercial insflnot 
may perchance be arousM, and they b^n to ode, 
will it pay? Of course, no reader of this Journal Ift 
likely to undervalue abstract science, and most of 
them are well aware of the enormous value of the 
practical results that may and do result from it 
But even such persons must have been startled to 
find how the observations of Dower and others on the 
minute anatomy of the prothallus and spore-ptoducing 
tissues of ferns, observations which might have been, 
thought to be too abstruse and recondite to be of 
any practical value whatever, have direc^ led up to 
the extremely important researches of Farmer and 
his associates into the essential nature of cancer I 
Satisfactory as this undoubtedly is, we haye only 
to look across the Channel to see how puny-^numen- 
cally and financially speaking—are our efforts to pre^ 
mote original research. Our cousins across the 
Atlantic, a practical pecmic if ever there was one, are 
even more energetic. Does a " freeze " destroy or 
senously injure the oranges of Florida, what 
matter? In a very short time a man of science and 
a man of resource is on the spot. He looks for and 
finds a hardy stock whereon to graft tender 
scion, he puts the resources of hybridisation to the 
test in the endeavour to procure hardy seedlings. 
AH this is done at once by State or Government 
agency. Here, if anything were tried in a parallel 
case, it would be with great deliberation and with 
little or no encouragement or support. 

Those familiar with what is done to promote re¬ 
search in the universities and collem of the Uhited 
States, as at New York, Chicago, Philadelphia, and 
In California, not to mention the older fouifdationB' 
of Harvard and Yale, must feel almost aghast at the 
progress that is being made, and at our own ba^- 
wardness. In the Gardeners’ Chronicle for Joquary 
30 la an article contributed by a welldcnown professor 
familiar with what is being done here as well as 
there. In that artkle he gives details as to the 
astonishing activity manifested In the American 
universities, mainly by the aid of funds provided' tiy 
private individuals. We too havC reaspn to know 
and appreciate what is done by the GoverAOMnt 
Agricultural Departnaent, and by the very num^lwv 
experimental stations scattered all over the wide, 
territories of the United States- 
As we write, there comes to us a report of ^ 
establishment, under Die auspices of mo Catdegifr 
Institution, of a "Desert Botanical Laboratory, the 
purpose of such estahlishnMt being to sti^ 
ougnly the relation of pbmts to an arid cUinta .enw 
to suDstcatoof unusual oompqeldenb!' A 
has accordingly bean erected 
under the managepient'ol Dtv W* vM 

New York Botanical Gardrii, lid 
resUOnt hivestlgacor la chaego of/ the tamafa^ 
What be described as a to^of 
has been dsaam tio^ ^ Hr; OMlte 
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^ iui4' a, vary intaresting and copiously 
report It is. 

ot our vpa^cTB mav care to sea this 
n,, we may add that It Js issued by the 
e Institutioti of Washington, U.S.A. (pubhca^ 
0. (Q. 

t as is their territoryr and nurperous as are their { 
te^i^mental stations and like institutions, our cousins 
not' yet satisfied. They have invaded British 
lij B rrUoty, in a most genial and friendly manner it is 
but stni they have annexed, with our consent, a 
jj^tioh of the island of Jamaica, and there 
mvf have established, at “Cinchona," a botanical 
laboratory and research station open to the students of 
countries. The < direction IS m the hands of Dr. 
Britton, of the New York Botanical Garden, in I 
^cooperation with Mr, Fawcett, the Director of Public 
Oai^ens and Plantations in the island The policy 
^ the " open door " pursued by the Americans in 
, these matters prevents us from doing anything but 
acquiesce in their proceedings But whv what should 
have been a plain duty for us should have been 
allowed to be undertaken by others is a mystery. 

We do ndt question the utility of ironclads and 
cruisers ns protectors of our commerce, but it is 
obvious to those who are watching th^ proceedings of 
our neighbours and of our rivals that If we do not 
largely extend our scientific training and induce our 
wealthy citizens to follow the example of their 
jj^erlcan brethren in endowing science, the necessity 
10 ^ protection will vanish, and that not slowly 


NOTES, 

^ ' RacooNiBiNG the great and immediate importance of in- 
vcfctgatioji of the nature and properties of radium and radio¬ 
active bodies, the court of the Goldsmiths' Company recently 
algi^e<| Its willingness to hand over a sum of looof to 
aijiA Aoyal Society to constitute a radium research fund 
The CQiincll of the Royal Society at once accepted the duty 
qt Jldtdhuiterlng this grant, and ordered the cordial thanks 
of the society to be transmitted to the Goldsmiths' Company 
for Its generous and timely subvention to scicntidc re- 
vparcht Proposals relating to the method of utilising the 
fund for the assistance of scientific investigation have at the 
Mole time been communicated to the company for its 
approval. 

Thb fiftieth anniversary of Sir H. E. Roscoe's graduation 
ijt, Beldolberg Is to be celebrated on April aa by a reception 
at the Whitworth Hall, Mancheater. at which a congratu- 
‘ fgtory address will be presented from his old pupils, as well 
aa addfcasei from a number of universities, colleges and 
learned societies. In connection with this occasion efforts 
Iwye been made to oommunlcate with as many as possible 
of thd chemical atudanli of the Owens College from 1856- 
m. If any of these have been ‘ Inadvertently overlooked 
Ibtf are requested to lend their eddresws es eoon as possible 
Ih'ikr. G. il. Bailey, the Owens Chfiege, MandieBter. 

atinuhL igs^Mlg of the South African Aslhri- 
iglM, Ajt t^ > Advancement of Sdanoe waa opened at 
JMfuidMbWg on Moad^, when Sir Ghavlee Metcalfe de- 
dtoi/baugiiral adftress. Lord Mflner occupied the 

iSWr-, 

frdU die Timti thet the Cepedlae Goveraknent 
di^ efaeimr Gawi, vidd wm buil|;j(lliree 
ior tW Germen Antarcd'c Bxpfdlriee, euid dui« 
-Brfdwp Hvlihur. Ttia la J9 be 

la .ClWdVv Qarhler end » fttked, CMtedta- 
aot^dagFld at oiiBa.Ja apnvejriog i«Uef ^ 
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Stores and coal to' the Government steamer iVepfim, at pro* 
sent wlnlerlng In Hudsoit Ray. Subsequently eho wUf he 
engaged in survey work on the coast of LabroxlOr. .Captain 
Bernier hopes to be able to utilise the Geurs In 1905 In art 
attempt to reach the North Pole from Canada. 

Tub annual meeting of the Icon'and Steel Inetltute of 
Great Britain will be held on Thursday and Friday, May 
5 and 6 Upon that occasion the Bessemer gold m^al for 
1904 will be presented to Mr. R. A. Hodfleld, vke-presidenC, 
and the awards of the Andrew Carnegie gold medal and 
research scholarships for 1904 will be announced. 

On Tuesday next, April la, Prof L C. Mlall will deliver 
the first of three lectures at the Royal institution on the 
transformations of animals, and on Thursday, April 14, 
Prof Dewar will commence a course of three lectures on 
dissociation The Friday evening discpurso on April will 
be delivered by Count Vay de Vaya on Korea and the 
Koreans, and on April a a by Colonel David Bruise on sleep¬ 
ing sickness in Uganda 

The foundfltipn stone of a library which will be erected 
m connection with the British School at Athens as a 
memorial to ihe late Mr F C. Penrose, F R S., says the 
Athens correspondent of the Daily Chronicle, was laid last 
week by l-ady Evans, in the presence of a distinguished 
gathering of diplomats and savants Ihe Greek Arch®- 
ologlcnl Society has offered to present the Penrose Library 
with a bust of Mr Penrose, In reoognUlon of his' great 
sri vices to architectuie and archdiology 

Thk death is announced of Prof Arthur Greeley, professor 
of biology at Washington University, St Louis 

M Jban Dbbroussb has bequeathed an annual revenue 
of thirty thousand francs to the Inetltute of France " in the 
inlerssts letters, sciences and arts." At a recent special 
meeting the Institute decided, says La Nature, to devote 
five thousand francs to the publication of lunar tables. 

Thb BfUtsh Medical Journal states that Sir MUhael 
Foster, F.R S , has given notice that on April is, the day 
on which Parliament reassembles after the Easter recess, 
he will ask the First Lord of the Treasury whether oppor^ 
tunlty will be given to discuss in the House of Commons, 
before action is taken, the portion of the report of the War 
Office (Reconstitution) Committee which bean on the health 
of the army 

Rbuter reports that repeated slight shocks tif earthquakes 
were felt at Belgrade during the morning of April 4. A 
message from Philippopolis states that three earthquake 
shocks, the aeverefic experience during the last fifty yehn, 
were felt there between mlckfay and f p.m. on April 4. 
The disturbance, which w^e from west to east, was accom¬ 
panied by a loud rumbling noieo; little damage was done 
to buUdlnge in the city. Earthquake shocks are also re^ 
ported to have occurred at several places in Greece on 
April 5 

Ma. John Pitbbson writes to the Times that in a imyage 
irom New York to Plymouth on August 19, 1963, In lati¬ 
tude N. 49” 43'. longitude W. 35” 35', he tbrew^into iIm 
A tlantic a mineral water bottle in which a note V)as en¬ 
closed. In a letter daM March aj Mr. Patermn waa la-' 
toraiad that the bottle was found on the shore of thpc'ltoV 
of Ttovignon, near ^oncarneau, In Brittany, at hlgh-toater 
mark of Ihe ordinary tides. Concarnaau Js in latkude 
47" 50* M. and longitude 4” W., so that the b 0 |de travelled 
J|^ th Mitorly dlroedon ai*’ 35' ilf lOQgitude and went mutb 
ol 'laiitode fiwpi the placa where Into too 
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Thb N«w York oorrwpoiidefic of tho DaiOy ChfowcU lUtei 
thoC Mr, Andrew Caraegle'i gift of 300,000!- to provide a 
building for the varloue engineering aocletlee in the cltj 
really Involve! an outlay of 300,000!., for In addition to the 
amount given by Mr. Carnegie there li an Investment of 
about 200,000!. for two lou which will be occupied by the 
proposed Union Home. The offer was made originally to 
the five great engineering societies of the United States 
American Society of Civil Engineers, Institute of Mining 
Engineers, Institute of Mechanical Engineers, Institute of 
Electrical Engineers, and the Engineers' Club. The first 
named eociety has, however, not accepted the offer 

In a report on the German estimates for this year, Mr. 
Robertson, one of the secretaries to the British Embassy 
in Berlin, states that, In the new estimates, a sum of 800I. 
is inserted under the head " Furtherance of eclentific, 
eapeclally ethnological, studies In China." In explanation 
It la mentioned that, as the opening of China advancee, a 
more exact study of the individuality of east Asiatic nations 
li becoming a necessity. It la therefore advisable to station 
permanently In China a German scholar well acquainted 
with ethnology and the Chinese language, whose object Is 
to develop Intellectual relations with a little known form 
of civilisatjon. 

An article upon the route of the Tibet Mission, by the 
special correspondent of the Timer, contains an interesting 
record Of temperatures and conditions of life at high alti¬ 
tudes. The mission has necessitated the continued ex¬ 
posure of a very large number of untried men to life at 
altitudes ranging between 10,000 feet and 15,700 feet, and 
the general results are of considerable value. The lowest 
temperature yet reached on the route has been — s6” F. at 
Chuggia, on the Tang-la, which was, however, only an 
encampment. Of actual nightly exposure to cold of men 
and animals Tuna probably holds the record with —17” F. 
But Pharl has repeatedly reached -15° F, and Kamparab, 
nine miles distance from Phori, might—If continual registra¬ 
tion had been possible there—show a lower figure than 
either The normal night minimum during January and 
February is probably —10” F. for 15,000 feet, warming to 
7^ F. for 10,000 feet. Mountain sicknese has been closely 
observed by the medical men accompanying the mission 
Indigestion has been common on account of the eating of 
imperfectly cooked food. At 15,000 feet water boils at a 
temperature about 30” F. lower than at sea-level, and the 
normal amount of cooking is therefore quite Inadequate. 
At 15,000 feet It Is almost Impossible to boil rice properly. 
Dal—the common red lentil of India—affords a curious ex¬ 
ample of the difficulty of cooking at high elevations. Of 
the five different kinds of dal supplied to the troops^ 
Muisoor, Urad, Arhar, Moong, and Chenna-^only the first 
is capable of being cooked at all at heights above 10,000 
feet. It Is difficult to moke the native understand these 
aberrations of gostrology, and a great deal of Insufficient 
cooking has been the natural result 

Thb subdirector of the Norwegian Meteorological 
Inatitute, Mr. A. S Steen, has contributed to the Proceed^ 
rags oKthe Christiania Society of Sciences on Interesting 
paper on the dlumal variation of terrestrial magnetism, and 
on the poulblit connection of this phenomenon with meteor¬ 
ology. The author polnto out that, ao far as the accuracy 
of weather forecasta Is oohccmed, we stand now nearfy In 
thoMma position as we stood some twaoty-fivo years ago; 
the distribution of atmoqiherlc prassura and temperature 
is often quite different from whal might have besajiK- 
pected from tft telegraphic reporks^of the prevloue d^i «nd 
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Leaves the impresnon that there are uidmern ^tannl 
cooperation. He eonsldors that top little atteDCloQ jbedB 
paid to the electrical eondltlons of the attnoqihare, dnii'llidt 
such Investlgadons as have bean carried oa kt 
ore vitiated by the observatfons being generally nMfi Iff 
the lowest strata of the atmosphere. Prof. Sthustod^ In¬ 
vestigations point to the probable connection of elaeferloBl 
currents in the atmosphere and the diurnal variation of tko 
terrestrial magnetic elements, and Dr. von Basold goes Oq 
far as to imagine a connection between the latter and cvtola 
meteorological phenomena. In the paper In questhm Mr# 
Steen has seai^ed the hourly magnetic obewatioiii of 
eighteen stations during the polar year (1883), and hna 
found a continuous calm period of forty-eight boura 
between March 18 and so, and this period he has submJciad 
to special examination. The author considers that, vrtiaa 
viewed in conjunction with the researches of Schuster and 
von Besold, the results arrived at ore eo promlelng as lo 
call for wider investigations with more ample materUla 
than were at his disposal. 

In the Phystkalische Zettschnfti Dr. A. Kom describes n 
new receiver for telautography and the tel^raphic truio- 
mlsslon of half-tone process blocks. In the transmuting 
apparatus the writing or the points and lines of the half¬ 
tone block are formed by a non-conducting Ink on a sbiit 
of metal foil This Is wrapped round the surface of a 
cylinder which Is rotated with uniform angular velocity. 
The electric current is transmitted by means of a metM 
pen which moves Forward o-oi inch in each revolution. 
In the receiving apparatus the cylinder Is rotated with oB 
angular velocity greater by i per cent, than In the trano^ 
mitting apparatus, and at the end of each revolution It Is 
made to await a synchronising signal by which It Is re¬ 
started The Impression at the receiving station Is pro¬ 
duced on sensitised paper by a small electric lamp or 
vacuum tube, which by means of a suitable relay for Teala 
currents is made to glow whenever the pen at the trana- 
mitting station passes over a non-conducting portion of ^ 
picture The paper is Illustrated by specimens of hand¬ 
writing transmltt^ by this method. 

In the Popular Scioneo Pevigw for March, Mr. O. Chaquit 
gives a survey of progress In aSrIal navigation In a pa p e r 
read by him before the American Assodatlon in Decmbtr 
last. 


M. JuLBB Baillaud, In a recent number of the Journal da 
Physique, sums up the opinion of the Gras oonferance OD 
the firing of cannon for the prevention of hall by the follow^ 
fng sUtlstlcs :^«ut of fifty experts eight considered tho 
method efficacious, nine found the efficacy doubtful but prob¬ 
able, thirteen found It nmidy doubtful, fifteen found ll 
doubtful and Improbable, and five found it nO, 


An experiment showing the production of high freqiuaiiqy 
currents fay means of the telephone has been exttlhl^ fay 
M. Ducreiet before the French Physical Society. 
apparatus employed was the loud speaking tda^oms of 
MM. R Galllord and E. Ducretet, The mLcrpphono pad 
the receiver were placed In drcoU with a battery ol a)MC 
10 volts, BO as to give a current bf about half an apfiqM^ 
By ault^ly ragulotlng the distance between the Mal^.n^ 
mlcrephone frro oscillations ware aet up which oqtiwW 
qialntalned Indefinitely, and tbesi were Inereaaed In 
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by connecting the ndcrophone nod reoelTer Wl^ 
tube. 


Thb lecond part of- vol. lxiv|. of the 
-eoiMH9cka/Mch$ Zooiogio contdm two artkie* df VImW 
tschfileal nature, tho one, fay Mr. P. ScBwangttte;;^ 
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of thft ori^n &qd omcture of the ^Uhellal Uaing 
' AllmanUry Ivbe in the Lepidoptera, and the other 
(mUch la to be continued), by Mr. E. Breaslau, on the 
daMopmental hietovy of the turbellarian worms 

It la batiefactory to learn from the scientific Inveatli'ation 
report of the Northumberland Sea-Flaheriee Committee for 
1903 that, in spite of some local diminution, the Improve- 
alent In the results from trawling, to which attention had 
been previouBiy directed, is maintained, If the results of the 
< whole period are taken into consideration. It is added that 
while the season has not been so good for the salmon and 
herring' Ashing’, white Aah ” have yfelded better than In 
the previous year. Small Ash have been measured, marked 
and returned to the sea. A few of these have been re¬ 
captured near the same places, and one In another bay. 
Other experiments tend to show that the migration of crabs 
la not so simple as has been hitherto supposed. 

Ths BoUHm of Che Goeldl Museum at Para contains an 
annotated catalogue, by Messrs. Goeldl and Haymann, of 
the' species of local mammals represented in the collection. 
It Is somewhat remarkable to And among these a epecies of 
■boat (Afusfela, or Puiortut, parUentis), but there can be 
little doubt that this, although now domiciled in the country, 
was originally introduced by human agency Two very 
spirited plates illustrate the paper, one showing the extra¬ 
ordinary width and straightness of the opening of the mouth 
in one of the howling-monkeys (quite unlike what we are 
accustomed to see In museum specimens in this country), 
and the other the head of one of the indigenous species of 
cat. Mr. O. Thomas contributes an appendix to the cata¬ 
logue, In which two eubspecies are described as new. 

Thru out of the four articles in the current number of 
the Zoologist are devoted to bird subjects. In the fourth 
Mr. A. H. Cocke reverts to the subject of the gestation 
of the badger, and arrives at what he confesses to be the 
very remarkable conclusion " that the pairing may take 
place at any time during a range of tome ten months, and 
yet that the young are always born within a season limited 
to about BIX weeks. In other words, It appears that the 
gestation may amount to anything between under Ave and 
over Afteen months, and yet that the young are all born 
within some alx weeks of each other, and, moreover, that 
the females which paired earliest by no means necessarily 
whelp earlier during the six weeks' season than others 
which paired several months after them." 

Thb noGouHty of carefully studying the anatomy of the 
■mailer mammals, instead of restricting our attention to 
the deacrlptlon of new subapecies founded mainly on colour, 
la exempliAcd by certain notes on the ineectlvorous genus 
Tupala contributed by Dr. H. C. Chapman to the Frocced- 
fngj of the Philadelphia Academy for March. These serve 
to show that the presence of a cscum ii by no means, as 
hat hitherto bean auppoeed, a constant feature of that genus, 
^e paper concludes with a disciitslon on the phylogeny of 
the Priipatei, to which a provisional table ^ descent is 
IlHtehbd. In view of the researches of other biologists U 
Ii sompwhtt remarkable to And Chlromys Agurlng as tha 
httcastor of the rodante, and Tarsius at the parent form 
af Ilia InoeetlvoreB, while It Is eearcety late nirprisfng to see 
Aim^rtoaii moakeye placed between the torlsea gnd the 
toOi^teyi nf the Old World In ii diigct pfaytogeaetlo^liito- 
l|< however, only Just to the aMthar to menfiotr^at to 
he atatea that aome of tbato auggested 
ba fiooaddered. 

M'tha ipedleal oBasr of hedth of the Cllgr of 
favi eMte.eiidtog Ma^ to dathkla fha 
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inspection of kitchens of restaurents, &c., commanoed early 
In the year 190s, and now just completed. There apfienr 
to be no less than 909 kitchene In the district, employing 
9888 men and women. In the course of the Inspection 1996 
varloils sanltery defects were found. It would appear that 
the Factory and Workshop Act 1901 Is adequate to dehl 
with this class of work-place 

In the Empire Review for March Dr. Cooke Adame con¬ 
tributes an article on cancer research in Auetralla. His 
statistics show that the death rate from cancer In Auetralla 
among the British born is nearly double that among the 
Australian born portion of the population, being, for the 
age period of thirty-Ave years and upwards, is 5 for the 
former and 69 for the latter per loo deaths Among the 
aborigines cancer appears to be practically unknown, 
although a large number live to the age period at which 
the disease chleAy manifests itself. 

" Protoxoa and Disease " Is the title of an article In 
the Century Magaetne by Dr Gary Calkins. After some 
Introductory remarks on the classes of protoxoa and their' 
life-history, the protozoan parasites causing certain dlaeaies 
in the lower animals and In man are described, viz diaeaees 
of the mole and of brook trout, malaria, scarlatina and 
small-pox. In scarlatina Dr Mallory has met with etruc- 
tures which he considers to be protozoan organisms, and in 
■mall-pox Dr Councilman believes that a protozoon is the 
cause, and that it attacks the nuclei of the ceUe oif the skin 
In vaccinia Dr. Councilman describes an organism similar 
to that of small-pox, but diAerlng from the latter In that It 
attacks the cell bodies and not the nuclei The article is 
Illustrated with several excellent Agures. 

Thb last number of the Jmsfid of the Russian Geo¬ 
graphical Society (xxxix., 5) contains the results of an in¬ 
quiry, by G E Gram Grzimallo, into the origin of the 
populations of eastern Tibet and the Ruku-nor regiovi, the 
conclusion of the paper being that the presence of a white 
race element In the population of eastern Tibet la .very 
probable. Another paper of sclentlAc interest is the report 
by Captain Serghievsky on the pendulum observations made 
in Russia during the last Ave years Relative deCermin-< 
■tlons only, by means of the Sterneck apparatus, Were 
carried on, those regions which offered interesting anomallea 
being made the subject of detailed studies, namely, the 
region of the well known pendulun^ anomaly in Xiirak, the 
Caucasus, Turkestan (In order to ascertain the cUscurbtof 
inffuence of the Pamir), the region covered by the geodetic 
tiiangulatlon for the measurement of an arc of the meridian 
in connection with the Spitsbergen measurements, and the 
stretch between Pulkova and Dorpat. 

In an essay entitled " Prehistoric Pile-structures in Pits," 
Mr. L. M. Mann records the results of excavations mdde at 
Stoneyklrk, in Wigtownshire (Pfoo^ Soc. Antlq., Scotland) 
The discovery of these early Inhabited sites wna due to Mr 
A Beckett, who directed attention to a row tA depreesiona 
in the land, aituated on the edge of a pleteau The de¬ 
pressions proved to be eiltecUip pile. In one of them,^dr a 
depth of 7 feet, there were found decayed " logf of found 
timber more or less vertically placed." In^ the sliced 
material chips, cores, Implwpente of Bint aiid of other etoneS, 
■1 well ns charcoal and fragments of pottery were,found. 
twIAs and branchea belonging to auppoeed wnttlwwork 
wwre likewise obtained. There was evidence which tended 
to show that the timber had been shbped by atone axes. 
It eppenrs probable that the pita were ueed ns ahdtera or 
■lei||liig ploees and woritehopi^ The lai^chce Ae lowetf 
•bratoip met with was a bluM day eugjlielf Ihet a otlue- 
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turr of wooden piling woe erected in order to provide n dry 
floor riie ornamantntlon on the pottery and other evidence 
point to t)ie Neolithic age as the period during which the 
■Stea Were in uae 

An article on the structure of the Upper Cretaceous 
turtles of New Jersey is contributed by Mr. G R Wieland 
{Anter. Joufn Sc$ j I'^ebruary) The genera Adocus, 
Osteopygis and Propleura are described and figured 

Ths Hurricane Fault in the Toquerville district of Utah 
furnishes a theme for an essay on the effects of faulting on 
the scenerv in the region of the Grand Canyon; it Is Written 
by Messrs. E Huntington and J. W Goldthwait (Rii/I. 
Museum Comp, Zool., Harvard Coll Geol. Senes, vi , No 
5, February) 

Wb have received the report of progress for 1903 of the 
University of Texas Mineral Survey, which is under the 
direction of Mr W B Phillips The work is carried on 
with especial reference to economic geology Attention is 
directed to the study of the clays of Texas, by Dr H Rips 
Under a plan of cooperation with the Texas World's Fair 
Commission, Dr Rles examined the chief clay producing 
districts in the State, and as a result there will be exhibited 
at St. Louis samples of the clays, to each of which will be 
attached a card giving the locality, chemical composition 
and physical characters, such as fusibility, plasticity, 
strength, colour on burning, proper temperature for burn- I 
ing, suitability for various purposes, &r ^ 

An Interesting essay on periodic migrations between the 
Asiatic and the American coasts of the Pacific Ck;ean is 
contributed by Mr J P. Smith {Amer, Journ, Sci., March) 

It Is shown that the living faunas of the Japanese province 
and of the western coast of North America are rather closely 
allied with a large number of species in common, and they 
live under approximately the same conditions Dpt ween 
them there lie the southern shores of Alaska and the Aleutian 
Islands, interrupted by the deep channel east of Kamchatka 
and in this region the warm Japan current is met by the 
cold current from the Bering Sea, whereby the Alaskan 
waters anci those along the shores of California are 
tempered. At present the migration of shallow water species 
IS stopped by the depth of the channel at the end of the 
Aleutian cham, and also by the cold water which extends 
south-westward from Bering Sea. A rise of aoo metres 
would close Bering Sea, cutting off the Arctic waters, and 
providing a broad land bridge between Alaska and Siberia. 
An uprise of this, or of greater extent, in recenL geologic 
times would allow of the Intermigratlon of marine 
Mollusca between the Japanese area and that of western 
America, and this is the only explanation of the present 
distribution of most of the species that are common to the 
two regions. By such changes we can understand the 
hisCory of the past faunas, which do not form a genetic 
aerlea, but rather one showing periodically diverse origin 
and characters. Thus the faunal relations between western 
America and eastern Asia from the Trias to the present 
were the aaine, Asiatic facies alternating with perlodicany 
recurring Invaslona of the Boreal type, It is concluded, 
jtberefora, that there Is no presumption agSLfnst the con-< 
femporanelty of sliallar species In widely separated regions 
In'fin past 

All Volumes of first annual issue of the Inter¬ 
national Catalogue of Scientific Literature " have now bbea 
pubU^ad, and Ibe volumes of the Mcond annual Issue are 
appearkigi,^ The first catalogue ol lobloglcai Utefanire la 
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in two parts—one an authors* and the other d subject 
logue—and they are concerned with the publications of ifM' 
Of the second issue, we have received the volumes deain^ 
with mechanics, physics, astronomy and bacteriology. The' 
volumes can be obtained from Messrs Harrison and Soni^ 
St, Martin's Lane, W.C, 

The second number of The Central — the magoxlne of tbC 
old students’ association of the Central Technical College— 
contains several articles of practical value. Profs W. C. 
Unwin and A G. Ashcroft describe the engineering course 
and laboratories at the college, Mr. R. S. Dahl gives an 
account of the design of small motors, Mr. J. M. Donaldson 
contributes an article on electric power in the City of 
Montreal, and the work of Dr T. M. 1.4>wry and Dr. E. F.^ 
Armstrong on the mutarotation of glucose is briefly de¬ 
scribed A photogravure of Prof Henrici forms the frontis¬ 
piece of the number 

The additions to the Zoological Society’s Gardens during 
ihe past week Include a Green Monkey [Cercopithecus cidlf- 
iftehus) from West Africa, two Dare-eyed ^ Cockatoos 
(Cacatua gymnopts) from South AustraliUi, presented by Mias 
Hester Forshaw; a Hairy-footed Jerboa (Dipus hiffipar) 
from Egypt, presented by Mr. A Lethbridge; a Shining 
Weaver-bird (Hypoehera nifens), a Common Waxblll 
(Esirelda cinerea) from West Africa, an Orange Weaver- 
bird {Euplcctes ftanciscana), three African Sllver-bllla 
{Munta cantans) from Northeast Africa, three Bonded Grass 
Finches {Podphila emeta) from Queensland, four Amaduvada 
Finches (Estrelda amandava) from India, a Flre-tailed Finch 
{Erytkrura proMma] from Java, a Red-headed Weaver-bird 
(Foudia modagascaneruis) from Madagascar, presented by 
Mrs M Summers, a Potto {Perodteitcus poiio), an African 
Chet Cat (Viverra civefla), two Crowned Cranes (Baleawtea 
pavomna), a White-throated Monitor (Varanus albigularu) 
from Lagos, presented by Dr. McFarlane, a Loggerhead 
Turtle {Thalassochelys careita) from tropical seas, de¬ 
posited ; an American Flying Squirrel {Seturaptetui 
volueella) from North America, a Doatb'dl (Canerdma 
cochlearia) from South America, purchased. 


OUR ASTRONOMICAL COLUMN, 

OfiBBRVATTONa OF Eros —III one of the papers Included 
in the Decennial Puhlicaitons of the University of Chicago 
Prof E E. Barnard publishes the results of the micro¬ 
metrical observations of Eros made at the Yerkes Observ¬ 
atory with the 40-inch refractor during the opposition of 
190(^1901. After describing the methods of observation and 
discussing the errors, he gives, In tabular form, Ihe details 
of each of tbs 75oo individual settings ” made during the 
series of observations He also gives the results of a Kt of 
observations which were mode during 1S98 and 1900, but 
have not previously been published. 

At the time these measures were mode tbs osciltatlorts of 
the magnitude of Eros hod not been recognised, but lur 
looking through the records Prof. Bernard discovered that 
the planet had often been compared, Id regard to its brigbt-i 
ness, with the reference stars, and he therefore oppende the 
actual notes regarding the relative magnitude Which am^ 
made during the perm September, 189!, to January, 
Inclusive. 


OkBtT bP nil hCiHoa PUKlt ClUGAoa (3M).-^4i|MbsT 
paper of the Dtcsnnfal FuhUcaU&ng (C^ikagio) bpdNn4' '4 
dlscusilon of the orbit of the aUnpt jdhgM (3^) bv BmA* 
Kurt Laves. In the jatrodpetipn tbe mitto Mwip i es ^thg 
minor planets ol the Hilda In togard to their 
tlqn,'* end givei^ m algebnMl form, ihe Ineouallllg^ 
la the etWum of the eslitance of ttIWatlOB Inlte'arlm # 
tbele bodies^ 'He. then ^sciMas the diVdli^Miead 
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Hpirturbatlve function," aji 4 giv«s the elementi, ctep by 
for the determinbtfon of the orbit of (334). 

AopphPTroN IN TUB SoL^R Atmobphbhb—I n an article 
MbM^od in No. 2, vol xlx., of the Astrophysical Joumalt 
Mr. Frank W Very diHrussei the cauce which produiei the 
Apparent selectIve absorption of (he more refrangible radU 
4dlont emitted by the photosphere which takes place In the 
-dolar atmosphere He points out that beyond certain limits 
Increased depth of an '* emission " layer docs not in¬ 
crease the radiating power owing to the fart that beyond 
<heee liniita the increased emission la counterbalanced by 
jthe Increased absorption In the outer layers, similarly the 
line absorption produced by a gas does not increase in- 
fdefinitely with the depth. For this reason he believes that 
she ab^rbing atmosphere is everywhere deeper than is 
ACtuall) essential to produce the absolution observed, and 
consequently it makes little or no difference whether the 
Yemiaslon and absorption take place at the centre or the 
:edga of the solar disc. Mr. Very contends that the apparent 
selective absorption due to " selective scattering "rather 
4 han to absorption," the more refrangible radiations being 
scattered and reflected by the small particles which float 
about in the solar atmosphere; further, he thinks that the 
scattering does not take place solely in a thin layer immedi¬ 
ately above the phoio»here, but is active even in the 'imits 
«f the outer corona. Whereas " absorption " would require 
thut the absorbing medium should become heated 

selective siattering" does not, for the radiations are 
simply reflected 

Tnis theory psplains the nearly constant radiations of 
d 9 un-spots when nearing the limb by supposing that spots, 
'being cooler than the photosphere, only emit, at any tune, 
the las refrangible radiations which are not affected by the 
■extremely fine particles that cause the scattering 

Wavb-Length op the Green Cadmium Line —It has been 
noticed by mnnv spertroscoplsts who are interested In the 
•determination of absolute wave-lengths that the wave-length 
• 4 kf the OTeen cadmium line at \ 5086 as determined by M 
Hamy {Comptes rendus. No 130, p. 490, 1900) differs con¬ 
siderably from the value obtained for the same line by 
MM Michelson and Benoit Ihls discrepancy is now 
.accounted for by M. Ch Fabry, who shows that under the 
oonditlons obtained by Michelson ui a tube of cadmium 
qrapour Vf$th electrodes the line js a close doublet, whereas 
In the tube used by Hamy without electrodes It is a triplet, 
And the latter observer measured the less refrangible com- 
^nent which does not appear under the former conditions 
Mt Fabry has determined the interval between the com¬ 
ponent measured by Michelson and the extra line measured 
py Hamy, and has found that on taking the value of this 
interval into account the apparent discrepancy Is reduced 
Yrom 15 in 1,000,000 to 3 in 10,000,000 (Astrcphysical 
Journal, No. a, vol xix) 

A Bright Meteor —Mr Roland Mott writes to say that 
Nin March as he observed a bright meteor from a paition 
four miles west of Gloucester *' The meteor was in the 
north-eastern sky, and first appeared at an altitude of about 
.43 degrees from the horizon, falling directly towards the 
earth. It bod tbe appearance of a brllUont arc lamp, and 
far outshone the stars of the Great Bear, although they and 
fhn moon were very bright. The time was 9.58 p.m," 

Spectra of Mixed Gabu —From a number of experi- 
mants made in order to ascertain the reason of the pre^ 
^$]biance of one spectrum over another In a mixture of 
aossb* Mr. P. Cf, Nutrlkg, of the National Bureau of 
%4AdardSi Washington, b.^s arrived at the definite con- 
ihm at SL low prmMPaa (0^1 to 10 mm.) as (Atain 
in a ptflekar |;'utie, and under a homogeneous excitation 
wfiiatt more msi 10 miUUamperes, " the spectrum, of a gas 
-pijneacer atomli weight will be the brighter." 

Paring >fs eaperimenia he has found that neither the 
ipstaii&va qaiantlUea nor tl«e mecallEa or ftowenatalUc character 
^ 4he vapouri ^prasenc affect this r«Mlt The Introdiicfldffi 
M aae molecule ol mercury Into tjiree thousand idfleculea 
Wf littBnen reduce the brtgtitnan of the h!ydro|gto 
t roast Okie half, and Sulphur and lodlny 
'Miviriy aa etfectlve In eoaSli^. this reduction'aa. 
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liable elementi have been studied, and It is hoped to exteild 
the results by using quartz tubes In which even copper artd 
stiver may be vapourised. 

In concluding nil communication Mr. Nutting dlscuiaea 
the effects ol chemical combination on these results, and 
the explanation of the latter afforded by the modern electron 
theory {Astrophystcal Journal, No. a, vol. xix.). 

RETURN OF THE NATIONAL ANTARCTIC 
EXPEDITION. 

Discovery^ with the members of the National 
^ Antarctic Expedition on board, arrived at Lyttelton, 
New Zealand, on April 1, accompanied by the relief ships 
Morning and Terra Nova The news of the safe return of 
the pxpMlcion has been received with satHfaction: and there 
Is every reason to believe that the scientific results obtained 
will make the expedition a noteworthy one in the records 
of polar exploration 

The Discovery left England in the summer of 1901 and 
reached Lyttelton on November 33 of that year A few 
weeks later the vessel sailed for the Antarctic, and the first 
news of the work accomplished was brought back by the 
relief vessel Mormng In March of last year (Nature, vol 
Ixvii p. 516). It was evident from the information then 
received that the expedition had already achieved great 
success both as regards exploration and scientific observ¬ 
ation, but some anxiety was felt as to the chances of the 
Discovery being releas^ from the ice during the southern 
summer just passed When the winter quarters of the 
Discovery were found, the ice prevented the Morning from 
approaching the vessel to a less distance than eight miles, 
and the transfer of coal and provisions had to be done by 
means of sledges As the Discovery only had provisions 
to last until January of this year, it was considered necessary 
to send out two vessels to relieve the expedition and bring 
back the members if the ship could not get free. The 
Morning and Terra Nava were therefore equipped for this 
purpose, and sailed from Hobart on December 5, 1903, and 
reached the edge of the Ice on January 5 of this year. There 
were then seventeen miles of Ice between the Discovery and 
the Hea„ but heavy weather and exploilvei assisted this to 
break up, and in the middle of February the vessel was fn 
open water. 

Commander Scott’s report upon the results of the first 
year's work in the Antarctic was summarised In Natube 
of July 30, 1903 (vol. Ixvlli. p 307), but some additional 
details of Interest are given in Press messages from New 
Zealand. A Reuter message states that tne Infesrior ol 
Victoria Land is found to rise to a height of 9000 feet, and 
IS evidently a vast continental plateau, 

Wilkes Land was found to be non-existent, the Dfieevery 
sailing over the region where it has been charted. Since 
Ross's time, the loe is alleged to have broken bock to 
miles from the barrier, which is moving horthward at tne 
rote of a quarter of a mile u year 
The main practical mterest of th^ expedition lies In the 
results of the n^netlc investigatiohs Continuour obaerv- 
ations were taKen in the neighbourhood of the flitgnntic 
Pole. 

One primitive form of insect life was secured, and muth 
information obtained to the higher forms of nniikiBl life. 
The latter consisted mostly of biros, Including the empan^ 
penguin, spwimens of whl'ch have not previously been toiind 
in there regions. The only species of living puuits secured 
were mosses and lichens, but oandstone fossil remains of 
dicotyledonous plants from an allltMde of 8000 feot wore 
obtained on a sledging trip Westward. 

The following parclciiiars of the expedition are frem an 
Interview which the correspondent Or the Daily Hap at 
Christchurch, New Zealand, had with Commander SeoR« 
puUlshed In that journal on Sdturday last. 

' A 

AU went well after the departure of the Morefog Iff tocn. 
The lea remained .fast and firm within four nfidtf m tM 
Discovery. Tha wealher was edlder Isas than 

In 190s. One hundred degrees of froii, were Mnrded In 
May, The routine of scientific work and obeervatfoda con- 
tia^ aa In the pnviout year. 

^gbif Mtohed In Septembar un^ Vie" lAQM detorp 
oDiimftoaib One party made n depde to< the south; anoibi^ 
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pvty vltlted Emperor and Penguin lelandi and rarveyed 
Cape Crocler with complete nicceu The temperature! 
encountered by Che partlei were oonitancly below 50 degreei 
and frequently below 60 degreee The loweit recorded was 
68 degreee. A third party found a new route to the west 
and establlahed a depot aooo feet up the glacier, sixty miles 
from the ship. 

On October 6 a Mrty started for the strait in latitude 
81) degrees south. The strait was found to contain a large 
glacier formed from the Inland Ice. Detailed Information 
was obtained as to the exact point of junction between the 
barrier ice and the land, and a depot established last year 
was found to have moved a quarter of a mile to the north. 
The party returned on December 13 

A party started on November 10, with five weeks' pro¬ 
visions, and reached a point 160 geographical miles south¬ 
east of the ship, travelling continuously over a level plain- 
No trace of land and no obstacles in the ice were en¬ 
countered, and evidence was obtained showing this vast 
plain to be afloat. A most uniform series of magnetic 
observations was secured. 

A partv set out to the west on October is, and reached a 
height of 5000 feet on the glacier, 80 miles from the ship, 
on October 18 The ship was reached again on October ai, 
and on October a6 another start was made The party 

S ained the summit on November 11, and crossed 180 degrees, 
le magnetic meridian, on November so In about longitude 
155I degrees east. 

Commander Scott proceeded west with two men for eight 
and a half days, and reached a point ayo miles from the 
ship In latitude 78 degrees south and lonaltude 146! degrees 
east. He r^alned the glacier on December 14, and reached 
the ahlp on Christmas 

The interior of Victoria Land stretches continuoudy at 
a height of 9000 feet. It Is evidently a vast continental 
plateau. No land was visible after losing sight of the 
ranges which front the coast The temperatures were low 
and the wind Increasingly strong. Ihe glacier valley 
affords magnificent scenery and gives a natural geological 
■eelIon of tne mountains. Mr Ferrar and two men accom¬ 
panied Commander Scott to the summit, and on the return 
Journey they explored the volley In detail and discovered 
•andetone with plant remains. 

In ihe middle of December a camp woa formed eight miles 
north of the ship, and all hands were set to work on ice- 
sawB in the neighbourhood to cut a passage out. Com¬ 
mander Scott arrived at the camp on December 30, and 
found that iBo yards of channel had been sawn in twelve 
days, through Ice 7 feet to 8 feet thick. The open water 
was then 17 miles from the ship. As the canal cut had 
frozen over again in places, showing that the efforts were 
obviously futile, the men were sent back to the ship. 

The rdlef ships arrived simultaneously at the edge of the 
Ice on January 5. As they had closed but little on the 
Discovery by January 15, all hands were employed in 
oledglng and collecting the Instruments. The ice began 
to wealun between the ships on January ao, and brake 
rapidly towards the end of the month. Tiie opening come 
within 8 miles of the ship in the early days of February. 
Its advance was slow, but it was increased by systematic 
blasting with dynamite The crews of the relief snips were 
employed In m^ing holes In the ice for this purpose. On 
Februarjr is a nneral break-up of the Ice began, and the 
relief shipe reached Hut Point amid much excitement. On 
the night of February 14 two heavy charges were exploded, 
and them placed the Discovsry In open water 
On the morning of^Februory 16 a heavy gate began. In 
the night the TMfra Nova eueceeded in finding shelter to 
the south, but in the morning was driven north. The 
Discovery dragged her anchor and was forced ashore, 
malning etoht hours In a critical position. The ship 
rvencumly freed herself. On February 19, 75 tons of cool 
were obtained from the relief ships before a fresh gale drove 
the DficoTfry north. The Mp was kept dose In along the 
coast Iteek ^ndi In the morning patrteo company from the 
other sMm at Cape Washington, with a edaar sea to the 
north. 

The DUcovory skirted the pack to ths aaot and north, 
loelBg sight of |)ie^Tsrra Nova during a gala on Fbbniory 
a8. It prooesM wM along, par^UtaT 69ft dagrm of latl- 
lude, and on March i the Baileny and Russell Isidiids iraro 
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found to be identical. It "oontinued west to the 
meridian of longitude- The ooaat-Une reported In this 
tion was found to be a mistake. No such land exists. ^ , 

Auckland Island was reached on March 15. The Te^ 
Nova and Morning rejoined the Dficovsfy on March ig 
and ao, after experiencing terrific weather and being oan^ 
pelted several times to heave to. The results of the expe 4 l>- 
tion are eminently satisfactory. 

UNIVERSITY EDUCATION IN SOUTH AFRICA. 
'THERE was an especial appropriateness about the visit 
^ of Prof. Hele-Shaw, F.R.S., to the Cape of Good 
Hope University on the occasion of the degree day, on 
February 27, when he gave on addrees on the true function 
of a university and the directions m which university work 
in South Africa should be strengthened and developed. 
Prof. Hele-Shaw, it will be remembered, Is in South 
Africa to organise technical education in the new colonial, 
and he Is for the present acting as senior professor 
in charge of the department of mechanical and electrical 
engineering at the Transvaal Technical Institute This 
Institute will, It IB hoped by the local authorities of the 
Transvaal, develop Into a university, but the university 
authorities at the Cape of Good Hope nateally desire that 
the future shall see no undesirable competition and no over¬ 
lapping between the university work od Cape Towtf and 
that of the Transvaal when the "Matter bec M e P fully 
organised. There is in other quarters the feaf uiat In the 
work of Instituting new universities an undue prominenoo 
may be given to tne subjects of study of a more technical 
kind, and that the branches of knowledge usually associated 
with the inculcation of cultured Ideas may be neglected. 
All these questions were discussed st length by Prof. Hel^ 
Shaw. 

The University of the Cape of Good Hope was Incor¬ 
porated by an Act of the Legislature in 1873, and thereupon 
took the place of the Board of Public Examiners which had 
been similarly estabilshed in 1858 under Che administration 
of the late Sir Georgs Gr^, In 1879 the late Queen 
Victoria granted a Royal Charter to the university de¬ 
claring that the degrees conferred by the university are 
entitM to the same rank, precedence, and consideration 
as the degrees of any universlly in the United Kingdom, 
But, as was pointed out by the Ca^e Times of February sp, 
reporting the proceedings on degree day, os it ii at present 
constituted the Cape University is almost exclusively an 
examining body. It Is not. In the commonly accepted eensa 
of the term, a teaching university, and however valuable 
it Is for South Africa to number among its educational 
Institutions a body whldi has the power to confer denees, 
and thereby to set the seal of Its authority upon the Intel¬ 
lectual attalnmenlB of Its graduates, this Is not the highest 
of all advantages which a university can offer. This was 
the Ideal at which the University of London formsrly aimed, 
but which it has been able to replace by a great teaching 
university which It is hoped will be soon worthy of the 
capital of the Empire. The need for a teaching unlversl^ 
at Cape Town Is beginning to be felt In South Afrlca-^for 
a university at which the students will be brought Intoi 
direct touch with the professors and lecturers, and not, ae 
at present, an Institution In which knowledge le 
tested whollv by examination papers. It is the Infumee 
and the teaching of the university as a whole which tamly 
contribute to stimulate that affection for their college UmI. 
IB so distinguishing a feature of the great English and 
Scottish unlveraitles. 

Prof. Hele-Shaw directed the attention of Ihe authorltlee 
of the Cape of Good Hope Uolverslty 10 the aspirailolia of 
those who are founding the Transvaal Trcbnlcal Inatltiitor 
and pointed out that their ultimate Ideal is the fbiindnfloD 
of a university for the Transvaal. Under existing Xfmr 
dltlona in South Africa, saja the Cofa It may epoll 

be doubted II two unlverslto eetaWlshmenle emud M 
effectively laalntalned without Injuiy to the Interdiis pf ottft 
or tfaeviiuier, But if the enoqtfy makea that 
wealth and population and prospwlto i^lch it I#'hoped^ao 
see realised, the day Vfpan there wlU be anqOe room k 
TranSveal untveniqr mky' not be very far lanioyed. 
ne^ be, no friotiop bstweea t|i0so at wHe at CepO'^t^nS 
and Johoonedburv resptOtlTely* 
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' !■ tnia that with tha ««tB&lBhmeDt of a mining courn 

in'Jhbgiiiieirtttirg (ha engineering establishment at the South 
AMcan CoHega la faced to a certain extent by competition, 
hOjt there Is no reason why the earlier stages of instruction 
d|oal 3 not be taken at the South African College and the 
HM Btages at Johannesburg, where speciaf facilities will 

Am to the future contingency of overlapping, Prof 
Hele-Shaw lug^ets. In the probable event of an engineer¬ 
ing faculty bemg established, that while the Transvaal 
would devote Itsel! solely to mining engineering, the Cape 
Onlvarslty could develop the studv of naval, architectural 
and marine engineering, for which there would be special 
facilities In the peninsula. 

In his remarks on the future relations of the University 
of Uie Cape of Good Hope and the Transvaal Institute, Prof. 
Hele-Shaw said the present year will see the work of a pro¬ 
fessorship of engineering commence at both places, and 
continued, "There need be no fear of overlapping, since 
such a course, though suitable, and, indeed, necessary, for 
any branch of the constructive professions, can in the later 
•tues be specialised to suit the local requirements. Thus 
In me north mining would naturally be a strong feature of 
a special course, whilst your city (Cape Town) has possi¬ 
bilities in the way of naval architecture and marine 
OJlgineerlnff which even the wildest dreams of the projector 
of the shipxanal to Johannesburg would never contemplate 
lor the latter city. Such a faculty of engineering, if true 
to its proper alms, would, by right, take Its place, as re¬ 
presenting a learned profession amongst the other great 
faculties, and would doubtless have its distinctive university 
dagrees " 

Speaking more particularly of the new institution at 
Johannesburg, Prof. Hele-Shaw said .—** The university 
idea will, 1 trust, even at its Initial stages, be fully main¬ 
tained In the Transvaal Institute, not by any mere artihcial 
atandards of entrance, but by the due appreciation of the 
spirit in which learning should be sought and teaching 
pven. There will be due provision made that all entering 
students shall by their previous training be able to take full 
advantage of the lectures and classes, just as provision Is 
made for this at the South African College. But the doors 
el the institute will be closed to no one, however humble, 
who seeks such knowledge and Is able to take advantage 
el It, TIiIb freedom for the acquisition of learning is a very 
different thing from the panting of diplomas to those who 
are unworthy. In Its drplomas and certificates the Insti¬ 
tute will try to follow the highest standards, and In this we 
can hope for your friendly cooperation and support. For 
the present our mining students will derive Incalculable 
benefit from the seal and stamp which you will set upon 
their university career, a seal which will derive its value 
frOm the high standard which you have ever striven to 
maintain amongst your graduates You may be sure that 
whatever developments there may be in the future when our 
own university becomes on accomplished fact, the same safe¬ 
guards for a university degree will be enforced for our 
university as there are for yours. No university degree can 
have any value which does not Insist upon evidence of some 
amount of literary knowledn and include an acquaint¬ 
ance with more than oae language on the port of Its 
gyaduatea-^a a word^ upon evidence of liberal education," 

Refarring to the feari expressed in some quarters in con¬ 
nection with a possible over-multiplication of universities, 
Pruf- Hde-Shaw remarked" There is abundant evidence 
Aat the proportion of the population who are Imbued with 
a love for higher learnUig and a determination to secure 
a UlUvetalty atamTard la far graater here than In tha cities 
of the older couatrlas. Tbora may, posalbly. exist soma fear 
1 fuM ^led a multiplication of univeraltlea-^ fear 
lhaa ono unmtal^ may arllo and grow at tha expeflae of 
nnafhart 1 have heiurd thla fair expressed In the Instances 
with which I myoelf am personally acquainted, but I have 
ddpn aaea lihli fear prove groundlm. in the first place, it 
(bat the bolvartiiy wmch Iqwora Its itaridard In 
'^tiialiope iff attracting itudanta thereby inevitably opwipasses 
% own downfaU, and in tha seonftd plaoe the ramarkahlB 
th« In^tution.of a new university seems to be 

Tiiiliirftrlntiil enthutiaM haa been arouted In A'new* 

:i»d voi. 6$] 


THEORY OF AMPHOTERIC ELECTROLYTES^* 
A MPHOTERIC electrolyte are those which an capal^e 
“ of acting as acids towards bases and as bases towards 
acids. One or the simplest ^pes is that of the amlno-aclds, 
for example, glycine, NH|.CH,.C00H, which In virtue of 
the NH| group Is an anhydrous base, whilst In virtue of the 
COOH group it IS on ordinary organic acid. When subh 
a substance Is dissolved in water, It Is Ionised as acid, as 
base, and as the salt formed by their reciprocal neutraiisa* 
tion. From molecular weight determlnatlona In aqueous 
solution It IS found that In general the molecule Is simple 
and not double, so that the unionised salt must be 

NH,.CH, COO-I 

The theory of the ioqlsation and electrical conductivity 
of the aqueous solutions of amphoteric substances may be 
deduced by a consistent application of the law of mass 
action ana Arrhenius's theory of electrolytic dissociation. 
If the anhydrous electrolyte is represented by the formula X, 
and the hydrated form by the formula HXOH, the Ions 
found in the solution will be 

H+ OH- XOH- HX-h 

a 6 f 

The letters beneath the formula represent the active 
masses for equilibrium of the corresponding Ions. With 
regard to the active masses of the various forms of unionised 
electrolyte, it ran easily be shown that these are In fixed 
ratios, whatever the concentration may be. We may there¬ 
fore represent the sum of the active masses of the unionised 
forms by the letter u, and by considering the equilibrium of 
the different pairs of positive and negative ions, arrive at 
the following expressions — 


.+ 5 ;- 


«=K/a 

cssi^ua 

d^k^ualKt 

m which K represents the ionic product for water, the 
dissociation constant of the amphoteric electrolyte acting as 
I add, and 14 the dissociation constant of the ampho^c 
electrolyte ecting as base The value of K Is well known, 
and and Jbt may be obtained from measurements of the 
degree of hydrolytic dissociation of salts of the amphoteric 
electrolyte For feebly ionised dectrolytes u Is very nearly 
equal to the total active mass, and may be assumed to be 
BO In the first approximation. It la therefore poesible to 
calculate the concentrations of tha various Ions from a know¬ 
ledge of the constants given above and of the total concen¬ 
tration. From these Tonic concentrations and the corre¬ 
sponding Ionic velocities the electrical conductivity of tha 
Boluboo may then be calculated, 

Thie calculation has been made from Wlnkdblech's data 
for the amlno-benzoIc acids, and latlsfactorr agreemeiit 
obtained with Che observed nudibere. FOr such eubstnneas 
the dissociation constants calculated from the conductivity 
by Ostwald's formula have been always found to m 
abnormal. The theory given above explfilna the abnormolf^, 
and Bceounte numerfcally (or the variation in the 
slant." 

tn general it may be eald thaA In the caae amphoteric 
acids which have a ratio hJK of the order loo to looo, the 
Oatwald constant k. Is greater than the true acid constant 
at high concentrations, falls to a minimum considerably 
lower than km finally^ to rhe asymptotically to tim true valufi 
as dilution pr o roi asi. The conductivity at thg^hlgh 
concentrations la chTefty due to the Ionisation of ths elactro^ 
lyte aa salt, whereas at the high dilutions It Is mostiy due 
to the ionisation of tha electrolyte ai acid. In cooaaquenca 
of this, the measurement of the conductivity of sohittons of 
amp^terlc electrcdytes affords no criterion of their iffi oo et h 
as oddi. An amphoteric elactnlyte In whklr the acMId 
add basic eenstants ore equal woM give sbhitiDita obWH 
lately neutral at all concentrations, and poetdaslng a.mole- 
evAar conductivity^ariabliB with thodlhmofl, tipiadWtrlng 
, ftnoiqi all simple a^s, bases or sake. ^ ^ s 
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SVRVEY 01 SCOTTISH LAKES.^ 

ihmt papers mencloned below complete the account 
^ of the eurvey of the lochs which lie within the drainage 
basin of the Tay. and show that the excellent work earned 
on hy Sir John Murray and the late Mr F P Pullar is 
being continued in a manner worthy of the importance of 
the subject It may be recalled that part 1. of these publi¬ 
cations appeared in the Geographtcal Journal for April, 
190D, and dealt with the lochs of the Trossachs and 
Callander district; part ii appeared in the Journal for 
March, 1901, and dealt with the remaining loche of the 
Forth basin, part ill , No, 1, appeared in the same Journal, 
and dealt with I^chs Ericht and Garry in the basin of the 
lay. Part 1. was noticed in these columns on May 17, 1900 
(see Nature, vol. 1»1. pp, 65-67) 

In the Introductory remarks to the first paper under 
notice, reference is made to the attempt to induce the 
Government to undertake a bathymetrical survey of the 
principal Scottish lakes; to the comnienrement of such a 
survey by Sir John Murray and the late Mr F. P. Puller, 
which was brought to a standstill by the sad death of Mr 
Fred. Pullar, to the desire of his father, Mr Laurence 
Pullar, to continue and complete the work in which his lute 
son took such an active part; to the resolutions passed by 
the councils of the Roy^ Societies of London and Edin¬ 
burgh, and by the British Association, affirming the im¬ 
portance and scientific value of the contemplated survey; 
to the interest taken in the work by the, directors of the 
Ordnance Survey and Geological Survey, the hydrographer 
of the Admiralty, and the controller of H.M, Stationery 
Office; to the steps token to carry out the work under the 
direct supervision of Sir John Murray and the staff 
appointed to assist him; and to the progress made up to 
the time of publication. 

The drainage basin of the River Toy is the largest in 
Scotland, covering an area exceeding 2500 square miles, and 
It includes several large fresh-water lochs as well as many 
small ones, nearly all of which have now been lounded by 
Sir John Murray and his colleagues. The relative positions 
of the lochs will be seen at a glance in the index 
map shown in Fig. i In the first paper now under 
notice, thirtoen Of the lochs are dealt with, the most 
important being Lochs Rannoih and Earn, In the second 
raper fourteen lochs are dealt with, including Lochs 
Tay and Tummel, and in the third paper thirty-one of the 
smaller locha are discussed, making a total of fifty-eight 
lochs fully described and elaborately mapp^. Adding 
IxHrbs Ericht and GarrV, previously published, the total is 
Increased to sixty, so that only a few little lochans within 
the Tay basin remain unsurve>ed. These sixty lochs cover 
an area of about forty square nulee, and they drain an area 
twenty times greater—an area of more than eight hundred 
square miles The number of soundings necessary to 
indicate with bufficlent ocLurarv the relief of the bottom 
variee greatly, according to the dlmcnsloiu, depth, and form 
of the basin, but usually a relatively much larger number 
of soundings Is taken in a small loch than in a large one. 
Nearly seven thousand soundings were recorded In these 
sixty Toy lochs, or An average of 114 per loch, or 172 per 
square mile of mter-surface. In the thirty-one little Lochs 
included In the third paper the average number of sound- 
loga per square mile of surface Is 383, while In the largest 
loeb <Locfa Tay) the average is only qi 
The slaty lo^ lie at elevations varying between lao and 
>575 above the sea, the last mentioned, the only one 
above the aooo ftot level, being the little Loch nan Eun at 
the head of Glen Taitneach, a tributary of the well-known 
Gienshee, and t|ie highest loch visited by the Lake Survey 
Of the four lar^st lochs. Loch Ericht is the highest, 1153 
feqf above scaHlevel, then Loch Rannoch 668 feet, then 
Lmdji^By, 349 feet, and Loch Earn, 317 feet 
In^ia short notice It Is impossible to refer to all the lochs 
dealt with, and therefore attention wUl bo directed only 
to the Uvger and more interestliig lachs. In order to show 

, 1 Bsnmaaiikal Suivey of Ae PraAvoUr Lo^ of .SceilaB^ 
^diracdAn cf Sir Jobs Marny, K CB, F.X^D.S&, sad taurcmi 
BMUt, P R.B.E. Mt 111 Mos. s-A, G^rapiUtni /ohma/, vol, axil., 
it whh tavsBpktfiof mopi; 'Vhh fiw 

ffcl ^ig iaasi; Re. rc^ vol, xxiH., pp. jbHIi, bllh siapUMi d naiM, and 
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their relative dimensions and depths, the prindpal Tay 
are arranged In the following tables according to (t) 
ficial area, fi) length, (3) volume of water, (4) maxima 
depth, and (5) mean depth, the particulars being given 


round numbers — 


(1) Suparfieial Area 


Tay 

Squara 

mU« 

■ 

Loch Tummel 

Sdjure 

Tn; 

I 

Rannoch 

A 

•I 

II 

BA 

. 1 

Ericht 


of Lintralhen 

1 

Earn 

4 

11 

Garry 


Laldon 

2 

*1 

Freuchie 

• i 

iTay . 

Encht 

(2) Li 
M il« 1 

Ml 1 

ingfh. 

1 Loch Lintralhen 

silk* 

i| 


1 ) 

lubhair 

lA 

Rannoch 

9} 

II 

Loch . 


Earn 

. ^ 

II 

of the Lowes 

I* 

Laidon 

Sk 

II 

Turret 

1 

Tummel 

af 

■1 

Benachslly 

I 

Garry 

2 h 

II 

of Forfar , 

1 

BA 

2I 

ji 

Dalmh 

I 

Lyon 

1 $ 

11 

Cod n 

1 

Freuchie , 

1} 

1 

\ t 



(3) Folume of iVatcr 


Tay 

MUlioiifi 
of cubic ' 

feet 

36.550 

Loch Drumellie 

Ericht 

38.0*7 ' 

Ik 

BA 

Rannoch 

34.387 ' 

ii 

Lowes 

Earn 

14 . 4*1 

•I 

Daimh 

Ludon 

1.76* 1 

II 

Benachally 

Tummel 

I.ai 7 ! 
846 

11 

Clunie 

Garry 

11 

lubhsir 

Lvon 

Lintralhen 

461 , 

II 

Ordie 

405 

II 

Kennard 

Freuchie 

347 1 

II 

Dereullch 

Turret 

338 1 

11 

Loch 


(4) Afaximum Depth. 



Feet 

Ericht 

51a 

Tay 

508 

Rannoch 

. 440 

Earn 

287 

Laldon 

138 

Tummel 

isB 

Guijr . 

113 

Lyon 

100 

Daimh 

85 

Loch 

Si 

Turret 


Fender .. 

■ 78 


Loch Kennard 
,, Llnlrsthen 
M DerculKh 
„ Ordic 
„ Glume 
,> lubhair 
„ Benaebally 
I, Frenchie 
f, DnimelUe 
Skiach 
j, Lowes 
„ iu,o Eun 


LochTa] 


(5) Mean Depth, 
Fqbl 


Rrichl 

Rannoch 

Eain 

Gariy 

Temmel 

Lynn 

Dalmh .. 

Laldon . 

Tunet 

Fender . 

Kennard 

Loch 


4 * 

45 

39 

35 

3 « 

3 * 

5a 

89 


Loch CluDie 
,j Drumellie 
„ Ordle 
,, Benitchally 


Dsrcnlidi 
Lintrathcn 
Frenchie, 
Flngaak 
Gierra , 
naq Emu ... 
Lowes 


MIHlow 
of cubic 
ftd 
233 
ao6 

194 

190 

178 

150 

M7 

loB 

m 


Feri 

72 

7 «> 

70 

69 

64 

62 

5 ft 

55 

53 

50 

Fdb 

29 

% 

*5 

«S 

13 

*3 

•3 

ak 

a* 
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more than a mUa fA>m the lowur end, and ipore water In the loch occupying the wider eouthern portkiqi' 
thiltn mlleafrom the upper end. The bottom falle below where, about 3^ miles from the lower rad, there is a siq^I 
4|n jfoo feet level in two basins, the larger eatendlng from area exceeding 500 feet in depth. The areas between the 
dibout two miles from the lower end for a distance of 7^ contour-lines, and the percentages, ore :— 




' /'I r V.i‘ 


Fhc Acrn 
Q to IQO 157s 
too „ 300 1160 

300 „ 300 875 

300,, 400 470 

400 ,p $00 474 

more than 500 58 


hcrn Per cent- 

57 S 34 

ito »s 

Si % 

474 ^ ICJ 

58 more than 1 






Su“ X: 




r*' v} -I ^ ■-*. 




I Fig I.—IndeK Msp of the Tay Bufn 

itillei up the loch, and separated by a alight shoaling of 
the water over an interval of a mile from the smaller 
basin, which la half a mile In length. The ioo-feet basin 
lies In the northern half of the loch, approaching to within 
less than four miles from the lower end, and Is si miles 
In length) whjie the deepest part of the 
loch (exceeding coo feet) is situated 
about 5i miles from the lower end, 
between Sklag on the eouth and 
Cragganniar on the north, the maxi¬ 
mum depth occurring (roughly) about 
ooe-thinl of the length of the loch from 
die lower end. A view of Loch Tay, 
as seen from Kenmore Bridge, Is shown 
In Fig a The aieas between the oon- 
dccutlve contour lines, and the per¬ 
centages to the total area of the loch, 
are — 

Fact Acni Per ocni 

0 to 100 1973 30i 

|Q0„ 300 1533 33 i 

aooij 300 1390 31 

300 „ 400 1017 iSi 

400 „ 500 600 9 

amte thin 500 9 less than i 


Lceh Srieh^ Is wldesbnear the lower 
(fMtth-wedern) cted, narrowljig towards 
Ulsr upper end. ^ A conitrictlon In the 
o^t&^e of dm nebr Loch Ericht 
about 4I mllea from the upper 
a^d,^ cute It fnCo two deep baslni. hut, 
though the wii&fa bare le lees than a 
oHidter oi a nlla, the depth exceeds too 
eo that the xpo-leet haain Is a oon- 
eMucmi area.331 mUee in Iragtb, extending fnui| tees than 
a tnUe Irom the Jower to leea chan a mfUfTrem cjhe 
fifiper.eiid. The eoo-feet and 3oe-feet baaios art each dlvtfed 
'KsjhVtwai paita fay t^ constriction referred to, thaiiargjsr 
iim & eiKh taee faping found In the soMthern por^n^irf tfae 
iTilbfehf depth d bsei ved la the pbiildn oi the 
||^'i&£rSef tbe conakflciloA lb 314 tiii doef^d 

m^7,VOi-69] 


JL 1 \ Loch Rannoch is widest and 

, deepest in the eastern half, 

^ narrowing and shallowing to- 

^■11^11^ A wards the west. It consists of 

} I one large deep basin, with two 
/ subsidiary small basins exceeding 

f ^ 50 feet 10 depth near the wept 

\ (upper) end, the maximum depths 
in which ore 84 and 54 feet re- 
Bpectivcly. The loo-Teet basin 
II .ipproaclies close to the lower 

' (east) end, extending for neaily 

seven miles up the loch, while the 
~ \ 200-fcet basin Is six miles, and 

' I the 30o-fcet basin four miles in 

>1 \ ^ length, distant respectively about 

, \ ' ^ ‘ a quarter of a mile and half a 

— . .Ji— mile from the lower end The 

bottom sinks in three places along 
the central axis of the loch below 
the 400-feet level, the easternmost 
basin being the largest and 
deepest, the maximum depth of tbe loch (440 fe^ having 
been observed less than two miles from the lower end; the 
deepest soundings recorded In the other two small baslu 
are 404 and 431 feet respectively. The areas between the 
contour-llnef, and the percentages, are:— 
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LocH Earn U eitramely simple in conforination and Bat- 
bottomed In character, the depth of water Increasing 
gfadually from the shores down to the deepest part, which 
Is centrally fdnced, but rather nearer the upper (west) end. 
A depth of 100 feet Is met with less than a quarter of a 
mile from the west end and less than half a mile from the 
east end. The aoo-feet basin Is 4) miles in length, distant 
about three-quarters of a mile from the west end and 
miles from the east end, while the a5o-feet basin is nearly 
two miles In length, being distant ijf miles from the west 
end and 3 miles from the east end The maximum depth 
of aSy feet was observed near the centre of the Loch, between 
the mouth of the stream called Allt Bhacaidh on the 
northern shore and that of the Allt Dhiinain on the southern 
shore, about af and 3| miles from the west end and east 
end respectively The areas between the consecutive con¬ 
tour-lines, and the percentages of the total area, are .— 

Fart Acrai Par cant, 

o to 100 936 3! 

100.. MO . 755 ... 311 

more than aoo . 700 .... 30 


2381 


100 


on the boundary line between Perthshire and Argyllshire 
It trends in a north-east and south-west 
direction, sending out a long shallow 
arm towards the west, and with a small 
shallow distinct basin, called Dubh 
Lochan, at its north-eastern end. The 
floor of the loch Is rather irregular 
The deepest part is in the centre of the 
loch, where there is a basin three- 
quarters of a mile in length and more 
Uian 100 feet in depth, tht maximum 
depth of is8 feet having been observed 
about a| miles from the south-west end 
and si miles from the north-east end. 

Outside of this nisin 100-fset basin, 
isolated soundings of 104 and 100 feet 
were obtained to the south-west, and a 
sounding of 100 feet to the north-east 
tlio principal 50-feet basin extends from 
less than a mile from the south-west end 
to less than miles from the north-east 
end, and Is nearly 3 miles in length, a 
smaller basin, one-third of a mile in 
length, lies in the north-eastern part of 
the loch, separated from the larger basin 
an Interval of a quarter of a mile, 
with an Isolated sounding of 50 feet 
midway between them. Of the entire 
lake-floor, 74 per cent is covered by less 
than $0 feet 01 water 

Voch Tumm$l is the final one on the 
Tummel branch of the Tay, and It re- 
celves the outflow from ^1 the other 
lochs on this branch, Including Lochs Ericht, Rennoch, and 
Laidon; Its drainage area Is thus very considerable—about 
306 square miles, or 31a times the area of the loch. It Is 
irregular In ouCkne and In the conformation of the bottom. 
The west (or Inflow) end of the lodi Is shallow, and is 
Using silted up by the large amount of alluvial matter 
down the river; two large tongues of alluvium 
project Into the loch on both sides of the river, and, indeed, 
Cha loch must lormefly have extended much jfarther towards 
the whit, but has dm gradually silted up and shoitened. 
Cones of oiluviom have also been fonfted at the mouths of 
the Inflowing gtreami, both on the northern and southern 
shores. The loch is divided Into three deep basins by two 
ridges crossing the loch, the depth on the western ridge 
being 53 feet and on the eastern 56 feet, ao that the 50-feet 
area If conllnueus, and nearly a| miles in length, approach¬ 
ing Ip within 100 yards from the east end and a quaner of 
K myi the weu end. Of the three deep baslniL the 
westj^one is the deepest, with a maxinumi depth of 198 
feetfMk central opt has a moxlinum depth of iro feeL gnd 
the MSmA mt ^ maximum depth of 99 A yl^ of 
Loch Tumt^ la shown In Fig. 3. The areae be^Weso the 
rJlnel^aad the parcentagea, are' 


Fmi 

oto 50 
SO,, 100 
more than 100 


35> 

"do 


■a 


629 100 

Loch Garry lies to the east of Loch Ericht, and resemhlet 
it in trend and In outline. The sS-feet, so-feet, and 75*Mt 
areas are continuous, the so-feet area being nearly two 
miles In length. Ihere are two loo-feet basuis, separated 
by depths of 8a to 93 feet, the larger one in the southern 
half of the loch, with a maximum depth of 105 feet, the 
smaller one In the northern half, enclosing the maximum 
depth of the loch (113 feet). The areas between the contour¬ 
lines, and the percentages, are ;—' 

Fnt Acrai PercenU 

O to 50 . 200 ... 52 

50,, 100 170 ... . 43 

more than loo . 19 . 5 

389 >«« 

Loch Lyon is extremely simple In outline and in conform¬ 
ation It IS nearly uniform in width, except for a cone of 
alluvium laid down by the river on the south-eastern shore* 
The lower (north-eastern) end Is shallow, as though it had 
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been silted up, the as-feet contour being distant about a 
quarter of a mile, while at the upper end the 75-feet contour 
approaches to within 300 yards of the shore,^ The alluvial 
cone mentioned cauees a constriction In the outline of the 
loch accompanied by a ellght sboaling of the water, Um 
depth here being 77 feet, deepening to 14 feet to the couth- 
weet, and to iqo fpet to the north-east; the last-nmtlonod 
soundlng-"the maximum depth observed—occurs approxi¬ 
mately Tn the middle of the loch. Tlie areas betwean the 
eontour-IJnes, and the percentages to the total area of the 
loch (which show the flat-bottomed character of the 
basin), ore;— 
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l^dbch BeMchally the town of fil&lrffowrle The reiiilti 
Ohtviihed by the Lake Survey muit be of particular intereit 
lo AelB munlclpalltlea, ai indicating the capaclUes and the 
dapthe of the lochi from which they draw their water- 
au^pflef. Locha Dalitih, Kennard, Turret, and Fender, 
though amall locha, are Intereatlng on account of their re- 
Udvely great depth. The little Loch Fender, which haa 
area of only aome a a acrea, la eapeclally atrlklng In thia 


renect. 

Temp 


remperature obaervatlona were made at the time of aound- 
tng moat of the lo^a, and the reaulta are given under each 
Id 3 i. In the case of Loch Rannoch, the obaervatlona ex¬ 
tended over a period of four inontha, and gave aome Intereat¬ 
lng reaulta aa to the inarch of temperature throughout the 
watera of the loch from March to July, 190a, but uaually 
the obaervatlona are too few to afford material for dia- 
Guaalon, though they are available for comparlaon erlth any 
future observation! 

The bathymetrical mapa llluatrating the paperi are a 
diatinctive feature, and are excellent examplea of chromo- 
Jllhographlc work. They are reduced from the Ordnance 
Survey charts to the uniform scale of 3 inches to the mile. 
The water-aurfacea are tinted in deepening shades of blue, 
Che darkest shades Indicating the greatest deptha. The 
land-aurfacea .are tinted in deepening ahadea of brown, the 
darkest atibdea indicating the highest elevations. Longi¬ 
tudinal and cross aectlona of the principal locha are given, 
the true vertical relief drawn to scale being shown In solid 
Mack, while coloured extensions in outline repremnt the 
vertical scale exaggerated five times in order to show the 
relative depth with greater effect Bealdea the mapa there 
are numerous woodcuts in the text, some of which are repro¬ 
duced in this notice. 

Appended to the concluding paper are some valuable notes 
on the geology of the Tey basin, by Dra. Peach and Horne, 
llluatrated by an admirable geological map, and on the 
biology of the locha of the Tay basin, by Mr. Jamei Murray, 
aaalstaot toologlat on the ataff of the Lake Survey, 

In their eonclee ahelch of the geology and glaciation of 
(he district, Drs. Peach and Horne riiow that the Tay baain 
Ja geologlt^ly divided Into two parts by the great fault 
along the Highland border—to the north-west metamorphlc 
'recks pierced by igneous intrusions, to the aouth-eaat rocks 
pf Old Red Sandetone age with a amall Mtth of Carbon- 
IftrouB strata. Moat of the locha lie to tne north-weat of 
the Highland fault, and the groups of strata are enumerated 
In the order In v^lch they ore met with on proceeding 
.northwarda from the fault, their distribution being in¬ 
dicated, and the system of north-east and eouth-west dis- 
locadona which traverae the metamorphlc area discussed. 
After dealing with the lower and upper divlslona of- the Old 
Red Sandstone, which occur to the south-east of the border 
fahlt, the authors proceed to consider the evidence relating 
to (he giaciation of the Tay baain, edilch leads to Oie con- 
ohiilon tbM, during the climax of the Ice age, the region 
must have been covered with one continuoua sheet of ice, 
•trla have been found up to elevations of ^000 feet, ihow- 
ln‘g that the highest mountains were over-imden by the ice, 
Che movement of which must Co some extent have been in¬ 
dependent of the existing valley-system. This stage was 
followed by a period of confluent glaciers, when the Ice 
etreemed over passes connecting adjoining valleys, leaving 
In Its track lines of moralnea. Finally, there was the phase 
of eorrie-giaders, wheA the gla^l detritus was borne for 
no g(aat distance from the local (^tres of dl^>erston. 

The majority of (he lochs irithln the Tay basin, most of 
^(1^ smab and comparathrely shallow, lie in the midst of 
d^ft da|»e|ti \ several other locha, eome of considerable 'iixe, 
Jto; alpAg lines Of dlmlaceimBiit, fcpr example, Lochs Ericht, 
^Qvinyt tfoldmi, and Lyon, the long axes of which coincide 
"edto ifte courses of more or less powerful dblocatlotia. A| 
toplM exampiles of rock-basins eroded by icwaction, Lochs 
Rauochi Tui;nmei, Earn, lubhak and Dochart are tilted. 
Thj^tW^i last-mentioned originally formed one sheet of 
tM have been separated by^aJluvIal material bsmighl 
^*dMflfby dw rivsTf Loch Dochart is being rapk&y smed'Wp, 
l.ipuSt formerly have extended three mUes u^ die v41sy- 
mvF up OlSn Dochart 
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lake, and the Loch Tay fault runs along the course of tho 
lake for a distance of eft miles, the deepest part of the bnalii 
coinciding with this fault, to which the deflection of the 
original valley of the Tay must be due. Thus Loch Toy 
cannot be regarded as a typical example of a rock-bsslo, 
but the other rock-basins referred to seem to furnish strong 
evidence in support of the theory of ice-eroeion. 

Tow-net collections were taken in moat of tho lochs In 
the Tay basin, and have furnished Mr. Murray with material 
for some Interesting notes on the plankton of the open 
water of the different lochs. The number of species is not 
very great, and does not vary much; each loch has a distinct 
character, which, notwithstanding a considerable amount 
of seasonal variation, Is pretty constant The genera and 
species usually met with In the open water of the lakes are 
enumerated, and although all the forms may be present In 
most of the lakes, the varying proportions In which they 
occur give rise to great differences in the character of the 

f tlankton. This lacustrine type of plankton was found even 
n the smallest lochs surveyed. Some of the forma are sub¬ 
ject to considerable variation, and sometimes a sioglo 
organism, usually vegetable, will so Increase in a loch as 
to form a *' Wasserblut " A brief account of the plankton- 
organisms observed in some fifty of the locha visited Is 
given- 


THE HOPE REPORTS-^ 


fourth volume of the ** Hope Reports' 


r ts ” contalna 
of insects In 

particular and the theory lif natural selection in general. 
The most Important of these is Mr. Shelford’s paper on 
mimetic insects and spiders from Borneo and Singapore. 

So long as we had only a few isolated casee of mimetic 
resemblance between animals belonging to different famillea 
or orders, it was possible for the opponents of the theosy ol 
natural selertlon to make light of them or to urge with 
some force the argument of the Influence of almllar external 
conditional but as the number Increases the difficulty of 
accounting for these wonderful mimetic resemblances by 
any other theory than that of natural aeleetton becomes In¬ 
surmountable. Mr Shelford’s list of mimics and their 
models Is a long one, and as his description Is occompanlal 
by valuable firid notes and is illustrated by five acellent 
coloured plates, it forms one of the most Important oontri- 
butlona (o the literature of the subject which has yet been 
published. The figures were drawn from the dri^ speci¬ 
mens aa they arrived in this country, and in rome coses (he 
mimicry does not seem to be a very close one oi It may bs 
judged by the Ulustratlona only, but ft la In these cases that- 
the value of the field notes lies. 

In the deKrlptlon of a fly belonging to tho genus Sepedon 
that mimics a hymenopteran (CoUyru smosgfhala, Mad.). 
Mr, Shelfofd says 

Both <Kf the species now under dlscuarion were caught 
together on the wing on Mb Serambn, Sarawak, and when 
seen alive and actively gio^ng about were opt readily di^ 
tingulshable. As'^csblnet sprolmens they furnish an Instance 
of the' importance of fleld-woric In the study of mimicry, and 
of the unreliability of dead impaled Inaects or mere ffj^rea 
unless, indeed, b<^h arp prepared with reference to carefal 
observations of the living forma The fly when alive was 
of a very brilliant blue like that of the Collyris, but tho 
colour has now faded lo a dusky Indigo, while thft abdoAton 
being much shrunk detracts cOnsIderAly from the preVtaM 
resemblance, The legs are brilliant red, and bOMtUnsM 
one of the most oonapimibus features of both fly and'oeellar'** 
The tablet that Mr. Shelford gives of ttk ariWngemeMof 
these Insects which mimic and are mIm]ckedilnto convtofsAt 
groups should be carefully studied by riktaikUsfs who slay 
nave the opportunity to study insects In the troplos. 

\ An Important series of experiments on the o^ur srialloh 
between lepidopterous larva and their |U>Musld1ngs Ift d^ 
.'Scribed }» Prof. Pbulton, In Castire^Jka aiisre 9 ^> ikO 
susDaptibnlfey to the colour surroundings apmri jo bo' 
stricted to the younger stam of the IkVi, but In fgrihef 
exlMglinenti Piw. Felton found that m-, 

Jims evtoy ribff* toespt the fim and thtoflflh orolM In 

’ » Rspurts.'^ Vol. i^igoo JNvsts 
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sensitive. These itrikingf differences in the sensitiveness 
of two caterpillars to the colour of their environment are 
highly suggestive, and we may hope that these Interesting 
results win be followed by further investigation on the same 
lines The paper is illustrated by some beautiful coloured 
plates of the effects of lichen and variously loloured bark 
upon the colour patterns of the caterpillars 

or the other papers in the volume, attention may be 
directed to Mr Guy Marshall’s interesting essay on 
conscious protective resemblance, and to Dr Dixey's account 
of the I^pidoptera of the White Nile with some excellent 
cases of seasonal dimorphism in which the cryptic colour 
is pronounced in the dry season form 

Mr. Annandale gives a remarkable account of the mantis 
of the Malay Peninsula that resembles the blossom of a 
Melascoma, and Prof. Poulton records the capture of a 
swarm of llypoiimnas mtsippus on a ship 500 miles from the 
nearest land 

It IB quite impossible to do justice in a short notice lo 
ihe many Interesting features of this volume, but enough 
has been said to show that the activity of the workers m 
connection with the Hope Department of the OxfonI 
Museum continues, and that the results obtained are of 
striking value, not only to the specialist in entomology, but 
to the great body of naturalists in general who have nt 
heart the important problems of the theory of evolution 

S J H. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge —An exhibition of 50I. a year, tenable fur two 
years, Is offered by the governing body of Emmanuel 
College to an advanced student, commencing residence at 
the college m October, 1904. Applications should be sent 
to the Master of Eiiimanuel not later than October 1 

Mr Carnegie has given jo,oool to Kenyon College to 
endow a profeasorship of economics 

Prof T. G Bonnev, F.R S., will deliver during May, at 
University College, two lectures in advanced geology on the 
subject, lessons from geological mistakes —(1) about rocks, 
(a) about ice action 

Cardiff University College has received an additional 
donation of 5500! from the Drapers’ Company towards its 
building fund The company has already contributed 
io,oool for this purpose. 

Dr K H Newman has been appointed educational 
adviser to the Durham County Council, and Mr. Hugh 
Ramage, of St. John's College, Cambridge, has succeeded 
nim in the office of director of higher education for the City 
of Norwich 

An interesting feature of the appeal issued on behalf of 
the fund for providing new and adequate buildings fur the 
University College or North Wales Is the liberal response 
which has been made by old students of the college, the 
amount already eubscriM or promised from this source 
being no less than 1313! 

The second volume of the report, for the year 190a, of 
the U.S. Commlasioner of Education hae reached us from 
Wadhlngton- This part of the report Is devoted largely to 
statistics, from which it is easy to arrive at the exact state 
of each grade of education in the Unlt^ States. We notice 
under the information given respecting universitiee, colleges 
and technological schools that the total amount of benefac¬ 
tions reported^Strlng 190s by Che several instiiutlons for 
higher uucallni C^Eunted to 3,408,000!., of which upwards 
of 3,500,000! was renlved by thirty-one universities and 
colleges of university standing benefiting to the extent of 
3 o,oool or itidhe. 

At a Bpecbl nieetifrtg of the general council of the Unl- 
of Glasgow held yasterd^ Lord K^vln efas 
dfflftgfwrty elecieiUtD the ChancalJonhlp. Tuesday, April 
' ~ observed nS commemothtliNi day at ^ tfnl- 


enunclator of the doctrine of latent heat; and hondsttf^ 
degrees will be conferred. In the afternoon the luedhttlpn 
of the late Prof John Young, M.Di, will be unveiled Jn ItW 
Hunterian Museum. At a university banquet to bo Imil 
in the evening Sir William Ramsay will be entertained to 
the guest of the evening. 

A coRRBRPONDRNT of the Times states that the Secretary; 
of State for India has sanctioned the decision of the Governs 
ment of India to establish an agricultural research Station, 
with an experimental farm and an agricultural college, at 
PusQ, in the Darbhangah district of Bengal, and to devoto 
to the purpose the donation of 30,000! entrusted to-the 
Viceroy b> Mr Henry Phipps for some object of public 
utility, preferably for scientific research. The farm la to 
serve as a model for similar institutions under provincial 
Governments, sonic of the existing institutions being In 
need of improvement. Lines of experiment are to be 
initiated and tested before being recommended for trial under 
local conditions on the provincial farms, seed of improved 
varieties will be grown for distribution in the different 
provinces, results reported from other farms will be taeted ; 
sclentilic research work will be tamed on; and practical 
training will be given to students at the college, which la 
to be known as the [mperiol Agricultural College. The 
students' rourse will be one of Ave years, and it will be open 
to young men from all P^rts of India, Mr. Ber nyg(||| 
Coventry, manager of the Dalsingh Serai estate, has 
appoint^ principal, and enters upon his new duties 
with, but the college will not be ready to receive^ito|llffto 
until August or September of next year 

The third annual general report of the Department jof 
I Agriculture and Technical Instruction for Ireland eervea 
admirably to show the great improvement in scientific 
I education in Ireland since the transfer of the administratldn 
I of the Science and An Vote from South Kensington to 
I Dublin in 1901. Many instances of this improvement coulfi 
be given from this report for i9oa'-3, but one will suffico 
to show the extent of the activity of the new Irish depart*- 
ment With the aid of direct grants from the department 
out of the Science and Art Vote, and of indirect grants out 
of the department's endowment through technical instruc¬ 
tion committees, 184 secondary school laboratories, In¬ 
volving an expenditure of, approximate!), 35,000! , have 
been fitted and equipped within two years. When 
It IB remembered that in April, 1901, there were but six 
science laboratories in secondary schools in Ireland, and (hat 
there are now 190 laboratories, with provision for 
students working simultaneously, the rapidity With which 
, the deportment’s programme has been adopted will be 
I understood. Laboratories are now recognised in I^elbnd 
as an essential part of secondary school provUlon Just ae 
much as desks, blackboordi and maps. 

An important Minute on Indian education has been issued 
and a summary of it was ppblnhed In the Times of Monday. 
The Minute deals with raucatlon of all grades, and with 
the educational needs of girls and women as well as of boys 
and men. Referring to university work, the State docu¬ 
ment points out that it has been realised in India tksfl: 
universities which are merely examining boards tend to 
accentuate the defects uf the Indian Intelleot—the dl^C^ 
poitlonate development of the memory, the Incapacity Uf 
observe and aroreciate facts, and the taste for matapbyslcal 
dlstlnctlonB. It is proposed, as a result of the recent com¬ 
mission, to reconstitute the unwieldy senates of tho 
versltles, to define and regulate the Msitlon and powers fif 
the qrndicates, and to extend bv law to gradual^ tl^ 
privilege of electing members of the senate. The 0 ‘ 
ties wSl be empowered to provide teaching, while co 
teaching wJQ be tested not merely by examination 
syetematlc inepectiont and a htghar edvcatlonnl 
w\ be enforced from offiUated Such 

must hate a ptpptfly ixwAtltiiced nufii 
I adequate teaching etajf, suOelto 
itutoiCe’ leeldiuiale, snflMent funde, and 1 
fees. OovariMiicitt fl prmto^ to afford 
I aid to enbUe ilie unlyaMtleOdod 
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puli^.dtteted 10 th« hlglier Initnictlofi needed to train 
niuirar enffinMrldg and oOer employments in Government 
■af<v1eo or in mines, millit &c Valuable work has been 
In colleges of engineering and science, and their de- 
vdf^ment Is of arM Importance. But, with a view to the 
'development of Indian industries by native capital for the 
evpi^ of Indian markets, special technical training must 
:1ie anorded, resting on the basis of a simple and practical 
general education acquired In the ordinary schools In 
order to provide qualified men for Improving Indian In¬ 
dustries Government Intends to offer icbolarihips to enable 
■deoMd students to obtain technical Instruction in Europe 
and America, and it invites the advice and aid of the com- 
inercial community in selecting the industries to be studied, 
in choosing the students, and In turning the knowledge 
acquired to practical account. 

SpCJETIES AND ACADEMIES, 
at ' J London 

Society, March 15 —Dr Henry Woofleard, 
F.R.S., vleexprasldent, in the chair —Mr, R Lydaliliur 
read a paper on the skull and markings of the quagga, in 
which he directed attention to vestiges of the face-gland 
of Hippadon In the skull, and expressed his belief that 
certain olleg^ dlHerences in the lotour and markings of 
various specimens of Che quagga were due to feeding or to 
the manner in which such markings came out In photo¬ 
graphs. Mr Lydekker also read a paper on the wild ass 
of Mongolia, of which an example Was in possession of the 
president at Woburn Abbev, and expressed his opinion that 
It was the true Equus hetnionus of Pallas, and distinct from 
the ass of Tibet and Ladak The latter he proposed should 
bear the name Equus hemiomis fciaiigMr R I. Rowoek 
described a new species of spot-nosed monkey, of Che genus 
Gercopjthecus, fronir Benin, West Africa —Mri F, E. 
liplttkrdp F.R S , read the first of a series of papers entitled 
Contributions to the Anatomy of the Lacertilia." It dealt 
with the venous sysiem of Iguana tuberculata, Tiliqua 
getneotdesM and Varanus griseus —Mr, Percy 1 LktHy con¬ 
tributed a paper dealing with a collection or butterflies froiu 
Dominica, West Indies, of which three were described as 
new ana thirteen had hitherto not been recorded from the 
island. 

Faraday Bocleiy, March si.—Dr O. J Stcinbart In 
the chair —On the electrolytic analysis or Mid : F M 
Parkin and W. C. Pmbblni The object of the researches 
described was to arrive at an electrolytic method of estim¬ 
ating gold which should be perfectly accurate and yet far 
more rapid than the ordinary double cyanide method. Solu¬ 
tions of sodium thiosulphate, of cyanide, of sodium sulphide, 
pi potassium thiocyanate and of ammonium thiocyanate were 
all tried and the results compared The first named was use¬ 
less ; of the others—which are all accurat^the thiocyanates 
gave the best results,^ and the ammonium salt was better 
man the potassium, " \yrth currents of oa amp per sq. 
^m, the deposition Of 0-05-008 gm of gold was complete 
fn 5 or 6 hours. With a current of 04-0*5 amp to a 
hnura sufficed.—Thln-dlm electrolysia, and a proposed 
application to printing: C. R Mpllitg, While investi¬ 
gating a process for letterpress printing by electrolysis 
without the use pf ink—an extension of Bain's Well known 
telegraphic orlntlngu-the authbr found that the final resultb 
of M^ectrolysis, u^hen the electrolyte forms only a'lhin film, 
dten differ matorLolIy frolh tboie observed in on ordinary 
cell In these escoeriments a carbon or ^Mtal plate GU was 
Immaterial which) fbrm^ the anode; on this was lh*ced 
>0,1 Impreulon coiislating of some sheets of > moist 

Wgt^'g-yqper'upon this wds the trial sheet, carrying the 
ri^tteJytd film, and on thli the kathode typo or coirt^ The 
espefltndAta were made with saline solutions; silver 
nitrite gave a clear, permoiient Mock Image of the type, but 
Ik) course, darkens on^expogjrej popper sulphas 

‘ yielded images that faded after a ttoe; the 
hied result occurred lead, iifercury lolts and 
be best Images were obtained with manganbsa 
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ymall inductance : Prof Piemlng- The author referred to 
a paper read before the society last year by Mr^ W. C 
Clinton and himself, in which a motor-driven commutator 
was employed to measure small Inductances It had since 
been found that very gogd results could be obtained In the 
measurement of small inductances by Prof. Andvson's 
method by using a telephone in place of a galvanometer and 
a buzser in the battery circuit. The author had found that 
for long solenoids, at least 50 diameters long, the inductance 
could ^ calculate with an accuracy of about 1 per ceht 
by the rule —Inductance in cm ^(length of wire In one 
unit length of solenoid) x (total length erf wire in the whole 
solenoid in cm ) —A hot-wire ammeter for measuring very 
small alternating currents Prof Pluming. The author 
said that in alternating current work, particularly In taking 
the power factor of small transformers and of short lengths 
of cables, the need had been felt for an ammeter not In¬ 
volving the use of iron capable of measuring currents as 
small as 001 or less of an ampere. He exhibited an 

ammeter capable of being made to read currents as amoll 
os 0*003 with fair accuracy The arrangement wPs As 
follows —^Two very fine platinoid or constantln wires, about 
I metre long and 005 or even o-oa mm. diameter, are sup¬ 
ported on a wooden rod with arrangements for adjustltig 
their tensions These wires ore 5 mm apart, and are held 
down at the centre by delicate spiral springs Tba two 
wires are embiaced at the middle by a small loop of paper 
carrying a very small plane mirror These wires are 
enclosed in a box, the lid of which carries a lens By this 
means the light of a straight carbon filament of a glow- 
lamp, or of a slit illuminated by an arc lamp reflected by 
this small mirror can be focused on a screen of ground 
glass If a current is passed through one of thole wires 
it sags down slightly, and the squorc root of the displace¬ 
ment of the image on the screen is almost exactly pn^ 
portional to the current passing —Dr W. Waitoon exhibited 
and described a form of ammeter for small ulternajtlng 
currents The current to be measured flows through a piece 
of Iron wire bent into the form of a right angle This is 
linked with a similarly shaped piece of nickel wire forming 
part of a galvanometer circuit. The Chermo-E.M.F. at the 
junction, produced by the heating effect of the current, sends 
a current through the galvanometer which can be measured 
In the usual way The current to be measured 11 practically 
proportional to the deflection of the galvanometer —^Erterjn 
of secondary Rontgen radiation C. G Barklk. To 
measure the intensity of radiation electroscopes were plaM 
In a primary beam of Rontgen rays and In a secondary 
beam proceeding from air in a direction perpendicular to 
that of propagation of the pnmary rays. By ccmiparlann 
of the two rates of leak whep no absorbing plates wen used 
and when similar aluminium plates were placed before each 
electroscope, it was found that tke abBdh^ablllty of Ike 
secondary lays differed from that of the primary by less 
than 5 per cent, of its value It was, however, found that 
a secondary beam of the same Intensity as the primary 
would produie a slightly different number of tons 10 a gtvvn 
volume of air, consequently the radiaHont differ sllghtfy In 
character. The difference m whoT fiiay be called the 
" ionising powqra " was evidently greater When the primary 
beam consisted of more penetrating rays fromon pi 

energy lost in sefiondory mdiatioa yros very nearly, if not 
entirely, independent of the chiractor of fbe primary radi¬ 
ation The law which the author hod ptwvlouily fottiul to 
govern the intensity of radiation from gases was found 
be equally apidicable to those llgfit s^s which are &e 
source of a radiation differing Utile in Character froni the 
primary, i.s, the energy of secckidary ritflatloii from these 
substances situated in a beam of dAnRh Intensity fa pr«^ 
portlonal to the quantity of maUedkpivbligh which the 
primary beam passes 4 ^ 

Paaia. 

Acadainjr of gclancet, March afl.—H..i 4 laAcart in the 
chalr^—On the physical conacants^f sOM fludflMs of 
phdspbonis: Henri ASirfosllkii. P M rt h o ik i triflu^fie, 
pentofluoride, and oxyAuerMo Were mef .ipreful 

purlAcation, and their meHtng pDlnu,*and 
dobeniilned by means of on Irmi-coaafeafif In thdlrty U fflria- 
-MIIp the production of quaitrifeishls^toclb lo of 

tbs eriiptto of Mont Ptm a M hf wia. men gg attended 
8 efIb|el 4 Nisrvatlofis on Moot Pelde, the conctfiMtols ffWtwn 


55* 


NATURE 


[AMUL 7, 19 ^. 


that the cryitAlllBation ol quartz In a volcanic mapna doei 
not necaazarllj require a gr^ depth, and that the condltlona 
regarding preaiure, apparently IndleMnsable for the mlneral- 
Uing action of iteam, may be realiied near the surface, as 
in the dome of Mont Pelde.—M. Gulchard was elected a 
correspondent for the section ol geometry m the place of 
M Lipichitz —On the possibility of showing, by a contrast 
phenomenon, the objective action of the n-rays on luminous 
calcium sulphide' J Macd dm Lgplnaifi M fiJondlot has 
shown that whilst the luminosity of the phosphcnrescent 
surface when the rays strike it at nearly normal Incldencq, 
is increased, It is diminished when the angle of Incidence is 
very oblique. Advantage is taken of this, two screens 
being arranged, the one vertical and the other nearly hori¬ 
zontal, the intensity and angle being adjusted so that in the 
absence of the n-rayi the two appear exactly alike. Under 
the Influence of the rays, the one increases and the other 
decreases in luminous mtensltv, the contrast of the two 
rendering the effect more striking.—On the applications of 
the diastoloscope to the study of the displacements of 
luminous objects : C. Ohwbrl#.—On osmosis, a reply to 
M. A. Ponsot A. Qulllwmln.—The factors of equilibrium, 
capillary pressure and gravity. A. Ponaot. Some applica¬ 
tions of the phase rule—On the properties of curves re¬ 
presenting Indifferent states . A. Ariga.—On the coagulation 
of colloidal solutions Jacques DuelAin.—^The separation of 
chromium and vanadium : Paul NIoolArdot. The separ¬ 
ation is effected by the formation of chlorochromic acid by 
the action of fuming sulphuric acid in the presence of a 
chloride.—The preparation of ether oxides by means of 
magnesium compounds and halogen methyl ethers, 
XCH|OR' I’Abbd J. Hamonwti Bromo-methyl ethers are 
readily acted upon by alkyl-magnesium compounds, giving 
higher homologues of the ethers Methyl benzyl, amyl 

n l, and phenyl-ethyl methyl ethers have been prepar^ 
is way, the yields being ve^ good.^On nitrogen 
phosphorus bases of the type (RNH),P nC.H| ; P. Lamoult- 
—The application pf acetylene gas to tne heating of an 
incubator by means of an automatic temperature regulator 
H. Jwfffrln.—^New observations on the diastatlc formation 
of amyJocellulose A. PwrnbMli and J. Wolff.—Cephalisa- 
tion in the annelids and the question of metamerism - 
A. Maloqulfh—On the morphology of the trypanoplasma 
of Phoxinus Latvts . Louis LO^or.—^The subterranean fauna 
of the caves of Padlrae. Armand Vlr 4 .—The endophytic 
fungus of orchids : Noel Bornord. In a previous paper the 
author has shown that a fungus is necessary in the fertilisa¬ 
tion of a particular species of orchid, and an endophytic 
fungus, morphologically identical, has now been Isolated 
from ocher species of orchids of diverse origin —On the 
earthquakes of Roumania and Bessarabia: F. de Montessus 
dm BBllerw.—The emission of the n-rays^ in phenomena of 
Inhibition 1 Amgustln Oharpwntlar and Edouard 
On the origin of lactose. Experlmenul researches on the 
ablation of the mammary glands Ch Porehar.—^The 
resistance of rats to arsenical poisoning ' F Bordan. Rati 
can support doses of arsenic three times greater than those 
recognised os being fatal to man. They are more susceptible 
to small daily doses.—The action of formic acid on the 
organism: L. Barrlguoa ^ ^ 
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THS METALLOGRAPHY OF THE 
ALLOTKOPIC SCHOOL, 

M^^^opic Analytis of MotaU. By Florla Osmond, 
^^IPurls. Edited by J, E. Stead, F.R.S. Pp. vil+ 
(Lcmdon^ C. Griffin and Co., Ltd., 1904.) 
75. 6d. net. * 

T 'HIS book is a translation of d French edition 
embodying several papers published by M 
Osmond between 1895 and 1900. The ^tor, Mr. 
$eead, in a somewhat florid preface, states that he 
has confirmed most of Osmond's assays, and claims 
ttiat the book must be regarded " as a standard work 
'Qfk metallo^phy." This claim will be difficult to 
Jusdiy, since an ex~parte statement of the views of the 
leadtf of the aJIotropic sriiool of metallurgy can 
hardly constitute a standard work, In which necessarily 
the facts and theories of both schools of thought 
should be impartially set forth and enunciated. Again, 
the work Is to some extent unsystematic, as in its early 
pages gold, steel, silver and bronze are mixed together 
In a somewhat puzzling manner, and such important 
alloys as white metal and brass are not dealt with at 
alU Most of the photomicrographs are excellent, 
whilst a few are very indlfTerent. 

In his preface Mr. Stead highly eulogises the m^fhod 
of polish atlaok for revealing structures. Theixi 
is no doubt that it Is useful for developing stnichuns 
in an exaggerated form, but for the Identiflcatidn of 
constituents it is a method prolific in errors. With 
imTOnsdous nalvetd, M. Osmond on p. 73 admits this, 
femarkingi ** It is necessary to look at the sample 
parlddically in order to atop when the desired pffect is 
obtatned." In an acute controversy between tiyo 
achools of scientific thought, a medliod capa&lebf giving 
a ** desired effect would seem a little out of plape, and 
a method giving the actual result more desirable 
On p. 73 It is quite evident that M. Osmbnd has 
Opt realised that what he calls his ** chemical attack ^ 
is, really an electrochemical or galvanic attfck, since 
dfident etching la achieved owing to the fc^ that the 
ivaribus constituents awme in the electrolyta^or etclh- 
tpi| liquid either the dedtrenegative or clqi^^positlve 
The latter, or anode,cbns^ents are 
^a^*4ced, whilst the former, or lcq,thode, ^nsdtuents 
sffd relatlvaly ank>uched. It is mecessq^ to direct 
attention to a photomicrograph oil'p. «Fig^ 34. 
puqMires to be the structure of gold containing 
'per cent, of bbmuth. The metal appeal to be 
; at rw sign, olf the well-known bi^pm 

oeAientia ritiWe between the oystals; Meiu, 
publishing this structure must 
the Uto Sir W. C- Robots^usten 
thqt ha wni not .sure that the temple oon- 

attbli, Oomni limurks on 107 
have sp^ttp carried nut o^ve 

ahutenci of eprixm, fotsttib' 

jqmMdl and,very eflghu^ dWarlS 


voti. 


Practical steel metaOur^sts will be Ottie inclined to 
agree with the foregoing paragraph, since on referrldff 
to the table on the same page and the Information on 
the following pages, it will appear that No. i sample 
is Swedish wrought iron (containing the unusu^ly 
high percentage of 025 per cent of manganese) whk^ 
has been submitted to the malleable iron process bf 
annealing in ore, and is hence a product unknown to 
commerce. Ko. 2 sample is an extra soft open-hearth 
steel, containing 0.14 per cent, of carbon and qnly 0*19 
per cent, of manganese. This steel must have bedn 
very " wild'' and oxygenated. No. 3 is a commercial 
steel rather low in manganese. No. 4 is a crucible 
turning-tool steel containing no less than 0-35 per cent 
of silicon, being hence abnormal and unfit for water 
quenching experiments. No. 5 is stated to be extra 
hard cemented bar; as it contains i>57 per cent, of 
carbon, it cannot be correctly classed as extra hard, 
but may appropriately be called abnormal, as it con¬ 
tains about SIX or seven times the amount of man¬ 
ganese usually present Throughout his investi¬ 
gations M. Osmond has ignored the important 
influences of manganese and silicon. 

Turning to the photomicrographs of the 0-14 per 
cent carton steel, there will be found on p 116, Fig. 
56, the structure of this steel magnified 100 diameters, 
the crystals shown being very coarse. On p, 117, 
Fig. 57, is shown the same steel magnified loo 
diameters after re-heating to 750^ C. A most remark¬ 
able fining down of the structure appears to have taken 
place, and this in spite of the dictum of Mr. Stead 
that such fining down only takes place at about 900'°. 
Probably a simple explanation of these misleading 
photomicrographs is to be found in careless editing, 
likely hopelessly to puzzle students. The v x 100 
diameters " should, under Fig. 56, and repeated in the 
text, p. 114, probably read “v x 1000 diameters.” In 
the interests of studerfts it would be well if the pub¬ 
lishers inserted an erratum slip in connection with this 
unfortunate error. 

On p. 145 k is stated in the last paragraph 

” C. Influence of Quenching,—A r^^elle was 
heated and quenched at 735^ in watei' at 15^ Harden¬ 
ing at this temperatiare pi^uces fractures.” ^ 

. That quenching at 735° p^uces fqaeture is oppceed 
to the aocuimilat^ experience of a cdil^ry and a half. 
The explanatioji the Isolated^ fact upon which M. 
Osmond bases eo',bweeniog a^g&ieralisathin Is to to 
found In the drcufiistahoe thdt Mwtepl^ileel was so 
'^iinpure with silicon as to be ‘ almost »ynfit for water 
hiffiRnhig. With ^reference to the' foot-nbte (the. 
accurate translation of which has beei;|J^rifled from 
Osmond^s original memoir publiahed in?May, iSgJf), It 
Is no doubt true that the procedjirq^tHera advocates 
would tend to prevent dracking, but ^unfortunately R 
would also prevent hardening, skice" steel quenched 
^aftar die finish of the trariefortnetions dyjring die 
^,cgOlfasg'would be^uite soft, because'die carbon 
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would be necessarily existing in the nordul carbide' 
condition. 

Turning to the vexed question of nomericlature, the 
chapter on vrhat M. Osmond calls the distinct con¬ 
stituent sorbite " will hardly convince those who re¬ 
gard this substance as merely the first of three phases 
of pearlite. On p, 87 the author saysp concerning 
sorbite 

Often very fine and deep lamella of cementite are 
found which are more or less continuous : this is what 
Fig. 45 (polish-attqck VX1500) ought to show, if the 
fewLeness of the original photograph has been 
sufficiently reproduced, which is doubtful " 

The reviewer does not pretend to grasp the mean¬ 
ing of this paragraph, unless owing to faulty trans¬ 
lation the word feebleness has been substituted for 
delicacy The following lines on p. 91 are also 
obscure: refemng to sorbite M. Osmond says:— 

“ In the first edition of this work 1 did not give 
With sufficient clearness, ideas which were perhaps 
slightly confused." 

With reference to " martensite," which M Osmond 
calls "the fourth constituent," many metallurgists 
hold that it is a crystalline structure found in both 
hardened and unhardened steels, and hence cannot be 
a constituent 

It is stated by Mr. Stead in his preface that the 
special appendix on what M Osmond calls the con¬ 
stituent " austenite " renders the work complete On 
p 39. FJfir- 20, is figured in an excellent photomicro¬ 
graph a pale substance stated to be austenite, and a 
dark substance which is called martensite. Carbonlsts, 
however, hold that the pale areas are hardenite con¬ 
taining dissolved cementite, the dark areas being a 
mixture of hardenite and free cementite (M. Osmond’s 
methods are evidently not sufficiently delicate to detect 
in the dark so-called martensite the constituent last 
named). On etching, the hardenite with the free 
cementite assumes the anode position, but the areas of 
hardenite with the dissolved cementite assume the 
kathode position, ond are hence unacted upon. 

In the appendix on "austenite," a 1.55 per cent, 
carbon steel was evidently annealed in iron ore until 
the surface carbon was reduced to 0-35 per cent., the 
middle still remaining at i 5$ per cent. The compo¬ 
site mass was then quenched, polished and Scratched 
with a needle. M. Osmond then fqund that the 0.37 
per cent, region was harder than the 1-55 per cent, 
region, and hence that " austenite " Is soft. No proof 
is given that in the high carbon region the separation 
of graphite hid not been brought about by the anneal¬ 
ing. Howevir, no practical steel metallurgist cqn 
believe that a 0.37 per cent, carbon steel, rapidly 
quenched from 1050°, is harder than a i<55 per cent, 
carbon steel quenched under the same cDcntitlons, be- 
teuee it has been frequently estabUahed that the latter 
aill acfatdi ^rtz <7) and Che former only apatite (5)^ 

Conce^sdng^ lianbneas, M. Owond says m ft. 83 
that cefffBndtb a hondnesd' pf 6 and is 

harder than qnspiciMel stadL It is wdU known to 
miiOfiilaglitnthac tlpe best clwMes of bt|dw 

(iqhm iWttf have a terddesaaf I lo 


6 .j, and that fully hardfned steel liqs a 
least equal to that of quarts (7)> . 0 * 

In connection with mlcro^phlc debAltlons 
interesting to note that within a year two botdis 4 eal^/ 
ing with the mierostructure of metals have been 
lished by prominent members of the allotropic 
namely, Che work under review and one by Prof. Hbqm-'w 

It will be well here to quote the respective definition > 
given as to the ;iature of austenite. , ' ^ 

Osmond (p. 96). —"To obtain it" (austenite) 
temperature of the steel must be above looO^ and^fw' 
temperature of the quenching bath a little below, Or« 
just at, C., and the propornon of carbon must exOeM 
z I per cent." 

Howe, " Iron, Steel and other Alloys " (p, 179).*^ 
" Austenite, the characteristic and chief constituent Of 
suddenly cooled, i.e ' hardened ^ steel, is a hard, brittle 
mass, with a needle-like structure, and is a solid solu¬ 
tion of carbon in iron, the proportion of carbon varying 
from nothing up to about two per cent." 

Of allotropic definitions, students of metallography^, 
somewhat modifying the words of Enobarbiis, mdy 
well say *— 

" Truth cannot wither them, nor custom stale 
Their Infinite variety " 

Also Prof, Howe’s reference to " a solid solution Of 
carbon in iron " containing no carbon seems distinctly, 
Hibernian. 

All students should obtain M. Osmond's book. Hit 
brilliant and valuable thermal work and the charm Of 
his ingenuous writings have made him many friends' 
amongst those who strenuously oppose his the^e> and 
nomenclature. His book gives a fairly clear enunci¬ 
ation of his views, which are now accessible to, all, 
whereas before they had been fully set forth only tO 
those familiar with his original memoirs in French;' 
nevertheless, a perusal of his book will reveal to many 
metallographists the fact that his patient work has 
been cairi^ out in an environment perfectly detached 
from the stern actualities of the great world ,0^ 
practical steel metallurgy, J. O. Arnold^ >' 



ZOOLOGICAL ESSAYS. 

Mostly Mammals. Zoologicfd Essays. By Rd. 

, LydekloW, Pp. lx+383; \^«ixteen full-page UluOt^ 
trations by the Duchess of Bedford, Lord Delamert^ 
the Hon. Walter Rothschild, J, Wtdf, and otlierd-i 
(LondonHutchinson and Co., 1903.) PrijSf 
laf. fid. ' 


T hose who almdy know these soologk|4 

will welcome their re-pubricaiioii in bbA {6nn>' 
those who have not previously dlseove^ M 
pedodlcal Uteracuie may be envied their tfeot In 
For the essays are at die hlgh-valv imulc oi noblegiefl 
expooltloo; diey are vhfidly Infterealiilg, y^. 
lously accurate; th^ arji rich tn Iresli 
with big evolutiquary ideas. 
as one of (ho faretviast . dtf iie j Miyftfc 

haAnxhpW ^ nwijr 
lag diVsidt iffMfinm 
thee^of^ 

' Sorito 4ij|t 
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And In dontevtkatjon. We ere reminded 
th ceniuryi ao pAigressive for zoology, 
for nUiny sad estenninatlorta, in some of : 
bos ^ayad a carcleea part. The posaiblli- 
Ipik^irig to the Ust of domesticated animals are 
bat the result ol this interestuig Inquiry is 
gblg: it may be that the elephant and zebra | 
d to domestication in Africa; the number of 
es capable of accliinatisatioa in parka can be 
Inereased, but the secret of domestication seems 
qil wifo been fost as civilisation was gained, and no 
p^'iddltions of importance can be looked for with 
dny/conAdence. It almost seems as if our ancient 
lefhters had exhausted the possibilities. This 
lOS^rally leads to a discussion of the origin of domesti- 
dOtOd mOaimals, in the course of which it is confessed 
we are tmable to point to the ancestral stock of 
fiheapt and that there Is great uncertainty in regard 
to the horse. The breeds of goats seem to be derived 
from the Persian pasang, the donkey seems referable 
fo a 'Somaliland wild ass, and it is maintained, perhaps 
led dogmatically, that the numerous breeds of domesti- 
estled cattle In Europe all trace their ancestry to the 
great extinct wild ox, or aurochs. The difficult 
problem of extermination recurs in an essay on A 
JL»id of Skeletons ”—Argentina, once the head- 
qttRlters of glyptodons, mylodons, megalotheres, and 
Otter splendid giants, whitt died off one after another 
ttrough the long ages during which the mud of the 
Paiihpa was accumulating. Here man cannot have 
been tte eliminating factor, but what the "death- 
bringing shackles " were we do not know. 

For another group of essays the key-word is di'Jfrt- 
bulkOi. The maiked individuality of the fauna of 
the possibility of a previous land-cOnnection 
bohsOnti jSoutt America and Australasia, the character- 
iodm of the African fauna, the Inhabitants of deserts, 
utt among the subjects discussed. Opportunity is 
fOuhd to correct the still lingering belief that deserts 
ana imlnterruptnd plains of smooth sand, originally 
jA^poshed at the bottom of the sea, from which they 
been raised at a comparatively recent epoch. 

/ may ^ down as a ’general rule that the 
iVrOktw m amount of sand to be found in a desert, 
greater the difference between tte animals In- 
Imtmg thai^ dmert from those dwelling in the adjacent 
tta greater will be the antiquity of the 
In the case of a desert formliw a com- 
hwW acrom' a continent, like the &hara) If 
00 one side are quite different from jhoae 
ita win be conclusively demon- 
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ess&ys. Protective coloration in large aniotab la illiispi^ 
trat^ by the Somali giraffe (well shown by one'of 
l^ni Delamere^s photographs of a gifaffesque thldnt), 
by Grdvy's zebra, and by many deer; but the point ia 
emphasised that in many other cases, such as the malea 
of the Indian bJackbuck, of the white-eared kob, and 
of the banting, no quite satisfactory reason can be 
assigned for the development of the characteristic 
colouring. This discussion naturally leads on to the 
essay which deals with stripes and spots in mammals, 
in regard to which it is shown that, whale there may 
be a substratum of truth in the late Prof. Eimer's 
" longitudinal-spotted-transverse-uniform" theory, it 
does not cover the facts. Thus transverse stripes 
appear in some of the most primitive of all mammals,, 
and reappear in certain specialised groups wh^e^ there 
IS no evidence of a previous spotted stage having been 
passed through. From this theme we are led on to 
a discussion of " How Arctic Animals Turn White," In 
ccnnection with Which the importance of Metchnikoff’& 
researches on the rdle of phagocytes in the blanching 
of hair is recognised. As to the protective value of 
the blanching there is no doubt. Under the striking 
title "An Invisible Monkey." Mr, Lydekker describes 
the remarkable black and white coloration of the 
guerezas (Colobus), which harmonises with the black- 
barked boughs thickly draped with pendent masses of 
grey lichen. " As the monkeys hang from tte 
branches,” writes Dr, Gregory, " they so closely 
resemble the lichen that I found It impossible to re¬ 
cognise them when but a short distance away." 
Another essay is devoted to the peculiar hair of the' 
sloths, wherd resemblance to a lii^fb-dad knot is en¬ 
hanced by a 'growth of green alga on the hairs. A 
more difficult subject is the coloration of cowries, 
some lines in the nunifoid evolution of which the 
author tries to decipher. That banding was the 
original type seems to be indicated by the fact that 
it prevails in Che young of the great majority of 
species. 

Other essays discuss monkeys' noses and hand¬ 
prints, the aye«ye and the flying squif/rels, Aie beaver, 
tte quagga, cave-onimals, giant land-tortoisds, 
nursing haUts of amphibians, scotpionB and tbelr 
antiquity. The on^ fault we wish to And with this 
delightful volume Is that we eeq detect no arrange¬ 
ment in it. though, as our reidew shows, some group- 
I Ing is readliy poosjible. ^ ^ 

^ Zoobglsts will And much valuable material in ttia 
vduma, and many suggestions wUch are evidently not 
ohiUf dicta but the outcome of an expert's reflection. 
But tha author's power carrying Am reader with 
him ftom the tanlliar fo the unfaigUiar should make 
his book weloatne to a wite clrda^a oH InteieBted 
Ui the problems of natural history. Quf conviction it 
dMte Is much oiore eduoatioo to be. g«H M of 
^ a Akt tWa, If rtad es carefully as It hat bosA 
ttknoutof mpiv t tiM lit 

^toUtidiMes the atudtat to acmat probkn^, ^ ift tte, 
wfkit purtoeatestudyta^ll^ ^ Ip 
VKtr.wouid dbeet atifatilon tto 
ri flit a^ye, of 
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of the whitc-tailpcl g'uere/n, of a Peking stag, of 
David's Mi-Lou drer, and of the piant tortoise of 
South Aldabra Island. Wc hope that this book, whuh 
Is as stimulatinfr as it is informative, and is far and 
away above most popular ” natural history essays in 
its llioroLig-hness, arciiracy, and sug-gestiveness, will 
have the wide cirLulalion it deserves, and that the 
author will continue to enrich our scientific literature 
with many more zoological essays " 

J A T 


INFECTION AND IMMUNITY 

infection and /mmiitiify, with Special Neference to the 
Freventwn of Infectious Diseases By George M 
Sternberg, M D , LL D , Surgeon-Goneral U S 
Army (Retired) Progressive Science Senes Pp 
ixt-293 (London John Murray, 1903) Price 65 
net. 

N the preface to this volume we find the general 
statement that " all infectious diseases are prevent¬ 
able diseases," and with this proposition, at least in a 
general sense, we heartily concur It follows that 
there can be lui more important factor in the extermin¬ 
ation of infectious diseases than the education of the 
public in their essential nature and modes of spread 
For with such knowledge comes not only incrensed 
personal precaution against infection, but what is even 
more important, an enlightened tolerance of sanitary 
legislation A volume on " infection and immunity " is 
thus most suitable for such an underbiking as the Pro¬ 
gressive Science Senes, and the editor has been fortu¬ 
nate in securing the services of Dr. George M Stern¬ 
berg as an expositor of the subject Dr Sternberg is 
well known as one of the pioneers of American bai teri- 
ology, he has taken a prominent part in the advance- 
ment of public health, and. in particular, of military 
hygiene in that country; disinfection is, moreover, one 
of the subjects with which his name is especially 
associated 

As befits the senes to which it belongs, the book is 
written for the non-medical public, and the writer ex¬ 
presses the hope that it may serve as a text-book for 
those responsible for the sanitary welfare of public 
institutions, and even for high schools and colleges 
It is divided into two parts, the first of which deals 
with the general principles of the subject, while the 
second is devoted to the chief infectious diseases in 
<ietail. 

The general part contains thirteen short chapters. 
After a definition and explanation of what is meant by 
infectious disease, the nature of disease germs " re¬ 
ceives somewhat short treatment The chapter on 
** channels of infection " is excellent, and gives a clear 
idea of the ways in which difTerent diseases spread 
Equally good is the chapter on susceptibility to infec¬ 
tion, and this is followed by a series of chapters on 
disinfection and the different agents by which this can 
be brought about, such as heat, chemicals, and the like 
The action of these agents is clearly explained This 
part of the book is brought to a close by three short 
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chanters on immunity and antitoxins. The author is 
probably wise in having omitted, in a popular work, 
nil discussion of Ehrlich’s fascinating theory of the 
origin of " anli-bodies " 

It appears to us that Dr. Sternberg has done this 
part of his work well, and has furnished a very 
adequate and readable account of the subject, but it 
IS permissible to doubt whether, in his effort to be 
concise, he has always made sufficient allowance for 
the extraordinary ignorance which undoubtedly exists 
in the mind of the average man as to the essential 
nature of bacteria and other disease germs He deals 
with this matter, which it must be remembered lies at 
the very root of his whole subject, in five short pages, 
in which we fail to find any reference whatever to the 
size of the objects he is describing Yet it is this very 
matter of si/c which is so great a stumbling-block to 
the average mind in forming a conception ol the nature 
of infection It would, in our opinion, have been w'ell, 
m a book which is intended as a test-book for students 
in high schools and colleges, to have devoted a much 
larger space lo elementary information as to the 
essential nature of disease germs In spite of the 
great accuracy which marks the majority of the 
writer’s statements, there are one or two lo which it 
IS possible to take exception On p 12 wc read that 
" tetanus is the only disease of man in which spores 
have been demonstrated", there arc other anaerobic 
sporeforiners which produce disease m man, c.g. 
Bacillus ocdcmalts tnaltgni and B. aerogenes capsu^ 
latus, while anthrax is unfortunately far from un¬ 
known ns a human affection Again, on p 41, it 
IS stated that alcohol has scarcely any germicidal 
power, it is true that alcohol cannot kill bacterial 
spores, but it is almost Instantaneously fatal to non- 
sporing bacteria, at least when these arc in the moist 
condition These, however, are small blemishes upon 
what is, on the whole, a very excellent account of a 
difficult and complex subject. 

When we turn from the general to the special part of 
the book, which occupies another twenty chapters, it 
is difficult to find anything which is not worthy of 
unstinted praise The different infections are taken 
seriatim, and under each disease we find an admirable 
and lucid account of its epidemiology and history, of 
what is known as to the germ which causes it, of the 
channels by which it spreads, and of the precautions 
to be taken in combating it The only important 
human infectious disease which is omitted is anthrax, 
if w& except syphilis and gonorrhoea, which, from 
motives of, we think, mistaken delicacy, have been 
altogether excluded from the book The author 
naturally draws much of his statistical Information 
from American sources, and some of it will probably 
be novel to English readers ; for instance, the striking 
connection between toy pistols and tetanus which has 
been observed in the United States. The typhoid 
statistics of American cities will also be viewed with 
a chastened satisfaction in view of our own more 
favourable figures, save only for Belfast. It may be 
regretted that, in treating of diphtheria. Dr. Stern¬ 
berg has not laid more s^ess on the importance of 
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bacteriological examination of‘the throat and nose in 
convalescents and in mild sore throats associated with 
diphtheria epidemics, since there can be little doubt 
that this is one of the most important sources of danger 
in the spread of the disease. We note also the un¬ 
accountable omission of bleaching powder as a dis¬ 
infectant for tuberculous sputum, this substance, on 
account of its solvent powers on mucus, is now well 
recognised as far superior to any other chemical dis¬ 
infectant for the purpose. 

Those who are acquainted with the Progressive 
Science Series will be prepared to find the book well 
printed and got up. The illustrations are few in 
number, but fairly good, if we except a poor figure of 
the diphtheria bacillus on p. 193 There is an excellent 
index 


I^HYSIOLOGICAI. CHEMISTRY, 

Practical Phystologtcal Chemistry. By Dr J A 
Milroy and Prof T H Milroy Pp vm + 201, 
interleaved (Edinburgh and London William 
Green and Sons, 1904 ) 

A Laboratory Manual of Phystologtcal and Paiho~ 
logical Chemistry for Students oj Medicine By 
Prof E Salkowbki Translated from the second 
German edition by Prof W R. Orndorff Pp ix+ 
263; with ten figures and a coloured plate of absorp¬ 
tion spectra. (New York: John Wiley and Sons, 
London. Chapman and TIall, Ltd , 1904) Price 
10 ^ 6d. net 

HE first work under notice is divided into 
two main portions, the first qualitative, the 
second quantitative, and the subjects of chcmico- 
physiological interest are treated in a thoroughly 
pr;u tical and systematic manner llic book is 
wntten by those who have the necessary know¬ 
ledge of both chemistry and physiology combined with 
experience in teaching The result is a book which 
can be warmly recommended, and one which is 
perfectly trustworthy and free from error It probably 
includes more than is usually done by students in a 
practical class with only a limited time at their dis¬ 
posal. It will be necessary for the judicious teacher 
to select the portions which he regards as essential, 
the large number of exercises will render this in one 
sense easy, though in some cases we see there may 
be a difficulty in ihoosing A\hat shall be omitted where 
all IS so excellent and so clearly explained A few 
plates of important pieces of apparatus, of certain 
crystals and of absorption spectra are appended. We 
could have wished to see rather more illustrations of 
this kind, but this minor defect can be remedied in 
future editions 

Prof. Salkowski's name is a guarantee in itself that 
the student of physiological chemistry cannot fail to 
find much that is excellent and useful in any Work he 
may wntc, and there is no doubt that this manual, 
either in the original German or in the present English 
translation, should find its place on the shelves of any 
well equipped physiological laboratory There arc 
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certain methods of investigation which Prof Salkowski 
has elaborated, and others at which he has particularly 
worked, some of a complicated nature not usually 
found in text-books of this kind; it is these which the 
advanced student or the investigator will find best 
treated in the present volume 
We cannot say that wc think the book well suited 
for students' class work. This is no doubt largely due 
to the diflerenre between German and English methods 
of teaching The systematic praclical class ^\hich 
forms such an important feature in the medical schools 
of Gre.it Britain and America is almost unknown in 
fiiTmany There each student works independently 
m the laboratory at times and for periods which best 
suit him, he is left to worry out the problems very 
largely by himself For the first-rate man this is a 
first-rate method, but the mam bulk of the students do 
not receive such a thorough grounding as under the 
English system The book is far too elaborate for 
the average student, though not complete enough in 
all directions for those engaged in ongin.il research 
'I he worst fault of the mnnii.nl is its want of system, 
and no doubt this arises from the Gcrm.in method or 
want of method just alluded to. 'Ihis w^as p.'irlu ularly 
striking as wc had previously been reading the book 
by Prof Milroy and his brother In this book the 
rational method is adopted of describing first the de¬ 
tect um of the elements in an organic subsL.mce, then 
follow chapters on the three mam classes of physio¬ 
logical compounds, carbohydrates, fats and proteids; 
from this we pass by natural sequence to the foods, 
the digestive fluids, the excretions and so forth Prof 
Salkowski, on the other hand, starts with the examin¬ 
ation of milk, and Lre.ats the properties of the proteids 
ris a sort of appendix to the study of that fluid, 
although the principal protcid of milk is by no means 
a typical one. Next follows a chapter on rnustular 
tissue, a lompJpx subject for a student only just start¬ 
ing work A study of gastric juuc succeeds this, and 
a chapter on the blood is sandwiched between that and 
the study of saliva The pancreas, the bile, the urine, 
the liver, bone, f.iL and egg follow in the order named 
Exactly the s.ime thing ic seen m each individual 
chapter, thus in that on the quantitative analysis of 
urine, we find several methods given for estimating 
urea, but instead of all tommg together, they arc 
separated by sections dealing with the estimation of 
uric arid and creatinine We notice also that the 
book IS' not thoroughly up to dale, this has been 
remedied in some cases by additions made by the 
tnanslntor, but in other rases, notabljr in the chapter 
0.1 muscle, this h.is not been done The translation 
has been well tamed out, and Prof Orndorff has done 
wisely in omitting the very large portion of the origin^il 
work which deals with inorganic chemistry 

It is quite right that a translation of Prof 
S.tikuwski's book should have appeared, it is a book 
with a deservedly high reputation, and has much to 
recximmcnd it, our criticisms are mainly directed to 
show that it is not suitable for the average student of 
medicine on account of the manner in which the sub- 
jict# arc presented to him 
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OVR BOOK SHELF 

All Attempt towards a Chemical Conception of the 
Kfher By Prof D Mundcl^cfT Transhited by 
rfror#Tc Krirnrnsky, Pp (London Loiiffinans 

and Co , 1904 ) Price 2s net 
Tins tract, by ilic famous chemical philosopher whose 
seventieth birthday has rcctnlly been wehonied by the 
eon^r.ilulalions of the whole scicnlirie world, (.ontam*, 
the vicw^s of the author of the periodic la\V A\ith regard 
to the ilassiflc.ition under that law of llie recently dis- 
Lovered inert gasiS Prof Mendek't IT places hydrogen 
at the head of Ins group 1 . (ontaining the inelals ol 
the alkahb, and makes a special group zero for the 
inert gases He gives his reasons for thinking that 
in this group there are two elements lighter than 
helium One of them, of density ahoul 02 (ompand 
willi hydrogen, Jic identifies with corunium, the source 
of the tharacleribtic spectrum of the solar coron.i 
Such a gas could not, 111 accordance with the vicwi* 
first promulgated by Stonc'y, be lelamcd in the eaiih's 
alniosphcre, but might be prominent in the higher 
legions of that of the sun. 'llie uthei, which he feeds 
justified in taking of extremely low density, he pro¬ 
poses to identify with the ether, wlucli c.mnut be held 
by any heavcaly body, but is spread through all spacer 
No mention is made of Maxwell's classical objeition 
that the ether tannot be molrcular, for if it were, all 
llu' c'nergy of the universe would have been transferred 
into it, He notes incidentally, in conneition with the 
Liinfuriii scale and composition of (he universe, Lh.it 
most stars the masses of which are known are of the 
same order of magnitude as the sun He thinks the 
c'cindens.itioii of ether towards the massive* stars is c on- 
net led with their intense radiation He also thinks 
that the activity of the molecules of radium must be 
connected with a special condensation of ether around 
thcnij for his opinion, stated with reserve and with¬ 
out the certainty which he felt with regard to his views 
on the periodic law, is entirely against any bronkmg 
up of molecules or degradation of elements into oiher 
forms, and he therefore rcjccls> the idea of electrons. 

The obvious criticism on this is that he thus puts 
aside nil the modern Ideas as to the nature of radiation 
.ind electric action, and ns to physics in genernl He 
thinks, 111 fact, that the transmission of light will 
prove a more complex nlTair than the simple ideas of 
unduUitory propagation on which it is now founded 
He thinks that there is only one type of substance, and 
that a “ w'orking hypoLliesis *’ type of ether, by which 
means a sihcme of relations defining a substnmu 
with properties different from those of ordinary nutter, 
must be ruled out. He now gives to the world these 
ideas which he has entertained, because he thinks 
that there may be little time left to him, and in the 
hands of others they may come to development 
Though much at variance with the modes of thought 
of students of modern physics, one admires in reading 
about them Ihe same originality and allusive sugges¬ 
tion that make his *' Principles of Chemistry ** such 
an attractive book J L 

Monographieen aus der Geschtchle der Chemte 
Herausgegeben von Dr, Georg W A Kahlbaum. 
vii. Heft (i) Jakob Berzelius. Von H. G Soder- 
baiim Nach der wortlichen Ubersetzung von 
Eniilie Wohler bearbeitet von G. W A Kahlbaum 
(2) Amedoo Avogadro und die molekular Theone 
Von Icilio Guareschi Dcutsch von Dr Otto 
Merckens. (Leipzig - Johann Ambrosius Barth, 

1903 ) 

Dn Kahlbaum continues to put all chemists under an 
obligation to 4 iim by the successive issue of his valuable 
monographs on the history of chemistry The volume 
before us is of special interest from the fact (hat the 

NO. 1798, VOL. 69] 


first part of it is a tarcfully edited translation of an 
autobiography of Berzelius The statutes of the Royal 
Swedish \cadomy of Sciences require that each newly 
elec ted member shall deposit an account of his life and 
work at the time of bis election, and that he shall add 
to it at sl.ited periods so long as hi*i membership con¬ 
tinues. The .iLitnbiography before us is the result of 
that regiilalioii 

It was tr-mslated into Gcrm.'in, in the first instance, 
hy Miss Emihe Wohler, Ihe daughter of Ihe eminent 
cheiiiist, hnnsi*lf a pupil and hic-long friend of the 
great Sivcdish thcmisi, with the roopcration of Dr. 
Kahlb.Luni, and has been carefully edited and annotated 
by Prot Suderbaiim No coninbution lo the personal 
history of chemistry that has appeared within recent 
>fars burpnsses iii interest thi<i account by Berzelius of 
his own life It is neiessnnlv condensed fvon> the 
veiy circumstances in which it was prepared, but 
all essenli.i1 features of the career of its author down 
lo 1840, a few years, therefore, before his death, arc 
iiidiiMtcd 

The second monograph, on “ Amedeo Avogadro und 
(he Molekular Theone,” is by Prof Iciho Guareschi, 
.and has been translated into German by Dr Otto 
Merckeiis 

It IS a concise account of the rise of molecular 
theories in chemical and physical science, and of 
Avogadro's connection with the subject Incident.illy 
the author deals with the attempts made bv Dr. Debus 
to transfer the credit hitherto associated with the name 
of tlic Italian physicist of being the first to indicate 
the general ISO Lion that equal voIluiics of gases under 
comparable conditions of temper,!turc and pressure 
contain the same number of molecules to John Dalton 

The discus'sion will be of interest, especially to 
English chemists. At the same lime, it can hardly be 
said to be convincing or to advance the matter much 
beyond what is generally recognised as its true 
position 

Dc V% Physicd et Imbecilhtate Darwtmand disputavit 

Franctscus Gultelmus Bam, Artium Magister Pp, 

103 (Oxford and London James Parker and 

Co,, 1903) Price 2j 6d net. 

We gather from this work that its author was present 
as a boy at Darwin's funeral in Westminster Abbey, 
and had his toe trodden on by the King himself, then 
Prince of Wales; that the impression produced on him 
was such that he determined to devote himself in future 
years to finding out who Darwin was, and that having 
now suci ceded in this laudable endeavour, he cannot 
visit the British Museum of Natural History and look 
up at the statue on the staircase facing the entrance 
without being seized by inextinguishable laughter. 
” It IS this curious incarnation of phtlosophical poverty 
and unscientific perversity,” he exclaims, "who is 
elevated into a scientific deity A theory-blinded and 
arbitrary denier of Nature’s organic and creative power 
IS worshipped as a god in her own temple, every object 
in which gives the lie to his creed ” " The theory of 
Darwin,” he says in another place, "is the ne plus 
ultra of human stupidity It never could have 
occurred, except to one incapable of understanding the 
corollaries of organisation ‘ but once having occurred, 
It never could have been retained and defended, except 
by one who was capable of systematically ignoring 
whole classes of animal organisation, and attending 
only to instances that prove nothing at all " But 
Darwin is not the only victim of the author's Indigna¬ 
tion. Of another name, scarcely less famous man 
Darwin’s, wc read that " the ravings of an old woman 
in a lunatic asylum would be wisdom in comparison 
with the latest views of this eminent philosopher.” 
What, we may ask, is the cause of this lamentable 
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collapse on the part of modern men of science^ The 
explanation offered is simpleit is merely that Lhey 
have learned their method from “ that unfortunate 
being J. S, Mill 1 consider the authority of J S Mill, 
and the fact that his * Logic' and ‘ Political 
Economy ' were and still are text-bnoUs in the Uni¬ 
versity of Oxford, to be a national disaster, and almost 
equivalent to destroying English inlelligeiKe 111 the 
germ Most of the opinions here advanced are of 
equal weight with the foregoing 

We have let the author of this eleg.inlly printed book¬ 
let speak for himself Hr abounds m hiiinour both 
of the conscious and unconscious varirty, the latter 
predominating F A D 

Bray and Environs (Bray, Ireland Published and 
Sold by Arlhur L Doran, 1003 ) Price is net 
Mr Doran )i.is produced a chrriful and original little 
guide to the gateway of the Wicklow highlands, and 
devotes five pages to the botany, geology, and orni¬ 
thology of the district In thr botanital part he relics 
on the careful work of Mr U Lloyd Praeger (“ Irish 
Topographical Botany ”), published by the Royal Irish 
Academy, but he does not seem to have utilised the 
admirable naw memoir to the Dublin area, prepared 
by Mr Lamplugh and his colleagues, when drawing 
up his geological notes This Geological Survey pub¬ 
lication, including Killiney and many of the places 
mentioned, should be referted to in the next edition 
Messrs Ussher and Warren may then also appear as 
authorities in the section on the Irish birds 

But the present book is distinctly at tractive, and full 
of quaintly expressed ideas Anyone who reads the 
quotations from the Venerable Bede and Dr Raverty, 
the medical superintendent officer of health, set in 
juxtaposition on p 5, cannot fail to seek further, confi¬ 
dent that he is in pleasant hands Some of the refer¬ 
ences owe their sparkle to a touch of irony, such ns 
the unkind mention on p 11 of Mr Evans and Ins 
votive offerings Apropos of this, the holy well in 
Mr Damnglon's land in co Dublin, with its twentieth 
century oBermgs of rags, is mentioned quite naturally 
p 35 Archaeologists will note a profound signifi¬ 
cance in the very simplicity of Mr. Doran\ words, 
and will, it is to be hoped, visit the old-world valley 
with no other feeling than respect 'Ihc present writer 
was once guided there in the gathering dusk, when 
Dublin, ten miles distant, seemed to he, by another 
measure, thirty centuries away 
The mention of this obscure well, and of the little 
used but singularly picturesque route round Carnck- 
gollognn (p 8q), will serve to show the perceptive 
spirit in which Mr Doran has written for the tourist 

G A J. C. 

Senior Country Reader 111 By II B M 
Buchanan, BA Pp. viii + jg^, with 143 illustra¬ 
tions (London Macmillan and Co, Lid, 1Q04 ) 
Price 2s 

An enthusiastic reception may be predicted for this 
volume on the part of bnys and girls in rural schools 
who have studied Mr Buchanan's previous books in 
this senes. There is a surpnsing amount of inform¬ 
ation provided, but it is generally pro'^eiued in a 
sufficiently interesting manner to avoid wennnoss on 
the part of the young reader. The subjects treated— 
such ns manuring, crops, cottage gardens, pigs ,ind 
poultry— arc just those which engage the practical 
attention of the children out of school, and about w'hich 
they must know something after leaving school It 
Is clear from the beginning that Mr. Buchanan write); 
from personal experience m agricullural pursuits, and 
this fact Will inspire the confidence of the student, 
whilo the numerous good illustrations will make quite 
clear what is being described | 
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• LETTERS TO THE EOnUR 

[The Editor does not hold himself responsible for opinions 
expressed by hts correspondents Neither can he undertake 
to return, or to correspond with the U'ri/crs of, reiccted 
manuscripts intended for this or any other pari of Nature. 
No notice is taken of anonymous coiiiaiinneationj j 

A New Mineral from Ceylon 

Since writing iabt week, 1 have made lurlher experiment’s 
un the cubical miiUMal, .rind have 1113self carefully examinrd 
the earth coiiELitiient’s llic slaluinc'iit made last week, that 
there i!s unlv an insignificant amount of thunum presmt, 
nuist be inodilied On ro-determining ihc equivalent of the 
crude u'c.ilaie, prepared .ifter the jlLrium met.ils had been 
separated b\ treatment with potassium sulphate, it has conic 
out higher than I expecti d , indeed, assuming the metal 
present to be a tetrad, its atomic weight is even higher 
than that of thoriuin—.ibiuit J40, as the mean of two closely 
concordant di u rminatiuns 1 he lower equivalents men¬ 
tioned in the previous Utter were determined as fractions 
of the double potassium sulph.ile, prepared un a large scale 
1 his high nUimii weight points to the presenie of unknown 
elements of higher aioniie weight than thorium, indeed, 
the mineral appears to be of very complex composition 
It may be imidentally remarhed that the crude oxalate 
mentioned above must have innl'lined all the cerium group, 
and if any inn-^iderable proportion of the demencs of this 
group IS present, the amount of the element with higher 
atomic weight than that of thorium would have to be pro- 
purlionattly incieascd Ihe high radio-ai tivity would point 
to the presence of the elements obtained from thorium 
residues mentioned by Prof Baskervilh, which he states 
to be radio-nitive 

Ihe equivalent was detrniiimd by comparing the weight 
of oxide from a known weight of cixalate with the pcicent.ige 
of oxalic acid, as determined by titration of another sample 
of the same preparation VN ii 11AM Kams^v 


I HF letter dealing with the composition of u new miner.'il 
from Ceylon contributed by bir W Ramsay to Naiurl of 
April 7 (p 5jj) reveols certain discrepancies between ihe 
analytical results obtained with this material at iTniversitv 
( ollege and those of the Scientific and 1 echnual 
Department of the Imperial Institute recorded in Prof 
Dunstan’s letter on this subject (March 31, p ^lo) Sir 
\V Rarnsiiy's results indicate that this mineral is practically 
free from thona, whereas ihose recorded by Prof Ounstan 
show that It IS particularly rich in this oxide As Prof 
Dunstan is at present abroad, and therefore unable at the 
moment to cuinment on Sir \V Kanisay's letter, 1 may 
be permitted to direct allenlion to two observations men¬ 
tioned by Sir W Ramsay, whuh appeal to be open to 
question 

He stales that the oxalate obtained fiom a solution 
of the mineral is soluble in excess of a solution of 
ummoniiim oxalate, and that I his reaction excludes the 
presence of thorium ur met ils of the cerium group, and 
points to the presence of /inonium this inference is not 
m harmony wilh the observation reiordrd by Dahr (Afinafcii, 
1HO4, 13J, Jji), lh.it thormin oxalate ir in excess 

of aiumoniLim oxalate, a f k t since lonlirmed by Dunsi>n 
and by Ikauni r (Journ them Soc , 1898, 73, 051) 
ruriher, the solubility of the thorium salt in excess of 
ammonium oxalate has been used by llintz and Weber 
{Zeit .liinf C/k rtJ , 1897, 3b, 27) and by Glaser (ilnd , p 
213) as a method of stparating thona from iiion i^ile and 
siinilni mineiuls It would appear, therefore, that ihe 
principal evidence brought Torn ird by Sir W Ramsay in 
support of his lonclusioii that the mineral contains no 
Ihona in reality supports Prof Dunstan's stalcmcnr that 
it IS rich in this oxide It may he added that the solubility 
of the oxalate obt'iined from the mineral in ammonium 
iixal.ite had already been observed in this Department 

Sir W Ramsay app«*ar>. in be of opinion that the principal 
con’»tituent of thr mineral is the oxide of a new tetrav dent 
element with an eqijiv.'ilent of about .447 If this were the 
cQstf the spec I hi gravit\ of the mineral would probably be 
Less than H j, whereas the deierminationseof this constant 
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made herp and at University Colleg’e indicate that its specific 
gravity is about 9, and this figure agrees fairJy well with 
that required for a mineral containing 75 per cent of thorio 

T A Henhv 

Sdcntihr and Technical Department, Imperial 
Institute, S W , April 11 


Attraciion between Concentric Hemispherical Shells 

Hv the usual method of f.egendre's functions I have 
arrived at the following result If two ihin attracting 
hemispheres, masses M and M', radii a and a' (a-.a'), are 
placed so that the rims lie in one plane and the centres 
coiniide, the resulting alirartion is j M M'/a' 



1 rom tliifi result we (ondiide that we may replaLC M' 
by jny number of thin heniisphi nral iliells (radii ^ri) sub¬ 
ject to the conditions th U the di iisitv of jiiy shell is uniform, 
and that the total mass of all the shells is M' 

Ihe result is so rr iiurlcable and simple that one looks 
for an elementary pi oof 

iVrhaps some of your readers may be ible to suggest 
®ne (lEonr.G W. WAtKbH 

Physical Laboratory, The University, Glasgow, March 28 

Mk Ct W WALKrii tills me that he has sent to NAXiiwh 
his interesting problem of (lie mutual attraction between 
two uniform coiuentni hemispheiical shells, bounded by 
a (uinniun diaiiieirat plane I he following elementary solu¬ 
tion has 01(111 red to me Call the outer shell A and the 
inner H Now let another hemisphere A' be added lo A 
BO that instead of the hemisphere A we have a complete 
and uniform splieru d shell surrounding H The attraction 
between the coiiiplete sphere and H is zero, if, as is here 
understood to be the case, the attraction between the 
partuli's follows the Niwtoiiian law Hence the attraction 
F of \ on U IS equal and opposite to the attraction of A' 
on H But the forte exerted bv A' on 1 ) is obviously equal 
and opjiosire to the attraction which would be exerted by 
A on a hemisphcie added to B so as to convert it into a 
complete spherii al shell Hence the force exerted by A on 
the inner sphere thus completed would be 2P, and this 
attr'iction is the same as that which would be exerted on 
a partiile of double the ma'*s of B placed at the centre 
Ihe at I ran ion V of A on 11 is therefore that which would 
be exerted by A on a partub* of mass equal to D placed at 
the lenlre, and the same thing holds for the reaction of H 
on A Mr Walker's result is therefore established 

Ue limy go a step bryoncl the problem as proposed Let 
the diametral plane hounding U, the shells remaining con¬ 
centric, make any angle with the diametral plane bounding 
A Ihe same process of completing the sphere 

by adding A' lo A, we see that the attraction exerted by 
A on B 19 equal, md opposite ill direction, to that which 
would be exerted by A on a hemisphere added lo 13 lo 
complete it in its new |>osition But the attraction of A on 
the inner sphere thus romphted is equal to that which would 
be exerted M A on a particle of mass equal to twice that of 
D Situated ai the centre, and therefore the whole pull 
«xerrcd on D by A, in any diretlion, ib equal to the force, 
in that direction, exerted by A, on a particle of mass equal 
situated at the lentre A Gray 

The University, Glasgow, April 6 


CunouB Formation of Coal 

In Nature of January 14 (p, 250) Mr Henry Hall do- 
acribcs a vertical deposit of a carbonaceoua mineral in a 
wraden trough into which water from a coal mine had been 
Oelivered for three years This interested me very much, 
at many years ago I described a similar carlMmacmus 
cnineral lining ** vertical cracks in a sandstone near 
vn I'yrifl \mr 


Whangarei, in New Zealand {Trans N Z Institute, vol, 

111 p 251, 1871) 

1 hope that Mr. Hall will make further observations and 
experiments on this singular phenomenon to see whether he 
IS right in his explanation F. W Hutton 

Museum, Chri*»tchurch, New Zealand, February 25 


Photographic BfTect of Radium Raya 

It is inleresting to note how pictures of the portions In 
relief on coins, medals, &c , can be obtained by means of 
radium rays The coin or other object is pi.iced directly 
in contact with a photographu plate which is enclosed In 
an envelope opaque to light A few milligrams of radium 
bromide, contained in the usual mica-i overed box, are placed 
some distant p ibove the plate, and (he whole left for several 
days After development it is found that a clearly dehned 
picture IS obtained of the portions in relief on the under 
bides of the coins Pictures have thus been obtained of the 
portions in relief on silver toins (half-crown, sixpence, 
threepeme), also of a name engraved on a nioiher-of-pearl 
seal 'len d.iys was the lime of exposure when ten milll- 
gi:11ns of riidiuiu bromule were placed six im hes above the 
plate, and the tom was a Ihreepenny bit Ten days also 
in the case of a half-irowii when live milligram^ weri placed 
1} inches above Ihe plate n 

Ihis radium effect was first shown at my last lecture 
on radium al the College of Snence, Newtnsfle, on January 
1(1, and has been shown at my subsequent lectures 

Stroud 

Durham College of Science, Newcastle-on-ne, April 9 


ON THE MEASUREMENT OF CERTAIN VERY 
.SHORT INTERVALS OF TIME 
\ CCORDINfi to the discovery of Kerr, .1 layer of 
htsulplude of carbon, bounded by two parallel 
plates of met.(I and thus constituting the dieleclnc of 
a condenser or leyden, becomes doubly refracting when 
the Icyden is i harged The plates, situated in vertical 
planes, may be of such dnnenstons as 18 cm long, 
3 cm high, and the interval between them may be 
o j cm , flic lino of vision being along the length and 
horizontal If the polarising and analysing nicols be 
set to extinction, with their principal planes at 45“ to 
the horizontal, there is revival of light when the Icyden 
is charged. If the leyden remain charged for some 
lime and be then suddenly discharged, and if the light 
under observation be sensibly instantaneous, iL will be 
Visible if the moment of iis occurrence be previous to 
the discharge, if, however, this moment be subsequent 
to the discharge, the light will be invisible The 
question now suggests itself, what will happen if the 
instantaneous light be that of the spark by which 
Ihe Icyden is discharged’ It is evident that the con¬ 
ditions are of extraordinary delicacy, and involve the 
duration of the spark, however short this may be. 
The effect requires the simultaneity of light and double 
refraction, whereas here, until the double refraction 
begins to fail, there is no light to take advantage of. 

The problem thus presented has been very skilfully 
treated by MM Abraham and Ivcmoinc {Ann de 
Chitnic. t XX , p. 264, iqoo) The sparks are those 
obtained by connecting the Icyden with a deflagrator 
and with the terminals of a largo Ruhmkorff coil fed 
uith an alternating current It is known that if the 
capacity be not too small, several charges and dis¬ 
charges occur during the course of one alternation in 
the primary, and that while the charges are gradual, 
the discharges are sudden in the highest degree. If, 
as in the present case, the capacity is small, it is 
necessary to submit the poles or the deflagrator to a 
blast of air, otherwise the leyden goes out of action 
and the discharge becomes continuous. Under the 
blast, the number of sparks may amount to several 
thousands per second of time In this way the in- 
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tensity of the li^ht is much increased and the im- 
piession upon the eye becomes continuous, but in other 
respects the phenomenon is the saim^ ns if there \iere 
but one spark. 

In order to oblnm a measure of the double refrac¬ 
tion, ivhich 15 rapidly variable in time, somewhat 
special arrangements are necessary At the receiving 
end the li^ht, after emergence from the trough contain¬ 
ing the bisulphide of carbon, falls first upon a double 
image prism, of somewhat feeble separating power, 
so held that one of the images is extinguished when 
the leyden is out of action. Ihc other image would 
be of full brightness, but this, in its turn, is quenched 
b^ an analysing nicol When there is double refrac¬ 
tion to be observed, the nirol is slightly rotated until 
the two images arc of equal brightness This equality 
occurs in two positions, and Ihc angle between 
them may be taken as a measure of the elTeil A full 
discussion is given in the paper referred to 

The finitencss of the angle, w'hirh in my experi¬ 
ments amounted to 12°, is a proot that the light on 
arrival at the CSj still finds it m some degree doubly 
refracting ,To obtain the greatist cITcct Ihe leads 
from the leyden to the defl.igrattir should be as short 
as the case admits, and the course of the light from 
the sparks to the CS^ should not be unne( essarily pro¬ 
longed Ihc measure of the double refraction, and m 
an even greater degree the brightness of the light as 
received, are favoured by connetling ,1 very small 
leyden directly with the spark teriiuii.tls, but the advan¬ 
tage 15 hardly suffiLient to justify the complication 

The observations of Abraham and Lemoiiic bring 
nut the striking fact that if the course of the light he 
prolonged with the aid of reflectors so as to delay by 
an infinitesimal time the arrival at the CSj, the oppor¬ 
tunity to pass afforded by the double refraction is in 
great degree lost, and the angular measure of the 
effect IS largely reduced There is here no change in 
the electrical conditions under which the spark occurs, 
but merely a delay in the arrival of Ihe light 

The optical arrangcmi^nts which I found most con¬ 
venient in repeating the above experiment differ some¬ 
what from those of the original authors The sparks 
arc taken at a short distance from the polarising nicol 
and somewhat on one side, and in both cases they arc 
focused upon the analysing nicol When the course 
is to be a minimum, the light is reflected obliquely by 
a narrow strip of mirror situated in the axial line, and 
focused by a lens of short focus placed near the first 
nicol. This lens and mirror are so mounted on stands 
that they can be quickly withdrawn, and by means of 
suitable guidance and stops ns quickly restored (o their 
positions In this case the distance travelled by the 
light from Its origin to the middle of the length of CS^ 
is about 30 cm. 

The arrangements for a more prolonged course arc 
similar, and they remain undisturbed during one set 
of comparisons. The mirror is larger, and reflects 
nearly perpendicularly; it is placed upon the axial line 
at a sufficient distance behind the sparks The light 
IS rendered nearly parallel by a photographic portrait 
lens of about 18 cm. focus, the aperture of which 
suffices to fill up the field of view unless the distance 
is very long. In all cases the eve of the observer is 
focused upon the double image of the interval between 
the plates of the CS^ leyden 

The earlier experiments were made at home some¬ 
what under difficulties For the blast nothing better 
was available than a glass-blowing foot bellows; but 
nevertheless the results were fairly satisfactory 
Afterwards at the Royal Institution the use of a larger 
coil in connection with the public supply of electricity, 
and of an automatic blowing machine, gave steadier 
sparks and facilitated the readings An increase of 
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about one metre in the total distance travelled by the 
light reduced the measured angle from 12® to 6“, so 
that the lime occupied by light in traversing one metre 
\^fls very conspuuous 

It IS principally with the view of directing attention 
to the remarkable results of Abraham and Lemoine- 
that I describe the above repetition of their experi¬ 
ment, but I have made one variation upon it which is 
not without interest In this case the spark is placed 
directly in the axial line and at some distance behind^ 
which involves the use of longer leads, and therefore 
probably of a lower degree of instantaneity The 
additional retardation is now obtained by the insertion 
ot a 60 cm long tube Lontaining CS, between the 
sparks and the first nicol, and the comparison relates 
to the readings obtained with and without this column^ 
all else remaining untouched The difference is very 
distinct, and it retires*nls the time taken in traversing 
the CSj over and above that taken in traversing the 
same length of air It should be remarked that what 
we are here concerned with is not the wave-vciocity 
in the eSj, but the gron^-velocity, which differs from 
the former on at^ouiU of the dispersion 

In the above ex|ienmenLs the leyden, where the Kerr 
effect is produced, is charged compsfralively slowly 
and only suddenly discharged For some purposes the 
scope of the method would be extended if thi‘ whole 
duration of the double refraction were made (ompar- 
able with Ihe above time of discharge This could be 
effected somewhat as in Lodge’s expen incuts, where 
a spark, called the H-spark, occurs between the outer 
coatings of two j'ars at the same moment as the A-spark 
between their inner coatings The outer coatings r*^ 
mam all the while connected by a feeble lonductor, 
whnh does not prevent the formation of ihe B-spark 
under the violent conditions which attend the passage 
of the A-spark The plates of the Kerr leyden would 
be connected with the outer coalings of the jars, or 
themselves constitute the " outer *' plates of two 
leydens replacing the j;irs Ravi eioh 


ENTROPV.^ 

N Nature, April 30, 1903, there is an article entitled 
Entropy,” describing at some length the great 
praLtical use which the engineer now makes of the 
diagram Engineers very ignorant of mathe¬ 
matics are able with clearness and certainty to make 
quanUtalivc computations such as used to task the 
powers of mathematii lans The problems so easily 
worked out .ire very numerous and of a usefult 
interesting character, and mistakes are not easily 
made. On the other side of this question, in a notice 
of Mr Donkin's translation of Prof. Boulvin's "The 
Entiopy Diagram and its Applications” (Nature, 
May 4, 1899). it was pointed out that such books were 
doing much harm because they made an illegitimate use 
of the H diagram Thus I say Of course wo 
may, if we please, say that when steam is released U> 
the condenser, we may imagine the whole change be 
occurring in the cylinder itself; only we ought to re¬ 
member that we are substituting a very simple hypo¬ 
thetical process for a very complicated reality, which 
has almost nothing in common with it We ought to 
remember that the very pretty, beautifully complete, 
tyclic diagrams, which we obtain from childish 
assumptions, may get to be looked upon by students, 
and even by ourselves, as having a real meaning.” 

It is evident that this misuse of the diagram ie 
too prominent in Mr Swinburne's mind, and that 
he (ails to see the real usefulness of ^ to engineer*. 

I ” Enuopy or ThermodynBrnics from ui Eiifluifler'i SlBiidpoini ind ihe 
RovcnibiUcy of Thirmodynimii:*'' By Jamei Swfllburne Pp ■+!»- 
(WcUmiMter Archibald Conciablo and Co ) Price 41 M net 
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\\c seems lo Lhinlc it easy lo study some of those 
irreversible ch.mpos which even the greatest of malhc- 
matiral physinsts have been afraid of, and it is my 
ungrateful duty lo say that he is so ill equipped for I he 
study lh.it he does not cornprehend the elementary 
principles of ihermnd} namirs Even in the last page 
of this book he sl.ites that thcrniodynamirs “ is per¬ 
haps the most slippery branch of science there is *' 
lie does not seem to know* that in the books con¬ 
demned by him there is an exact stud) of some irre¬ 
versible ]>roeess('s, surh as the wiredrawing of steam, 
and that the diagram lends itself to the study of 
another iiH'versible pnuess, the eftUix of sleain from an 
orifice 

I take it that this nuntal pinnnmenon is not, after 
all, curious, it is often exhibited when men of 
great individu.ahty refuse to lake the usual point of 
Mew, refuse to use words in the exact sense in which 
other people use them, and create a siienLific language 
of their own which prevents mutual understanding 
with other peopli Mr Swinburne show^s that he has 
Biot heen able lo sLudi I he subject from the usual 
siientilic point of view , he has a mlw of his own 
much like that of Havid Deans in religious matters 
lie says — " So far as I am aware there is not any 
work on the steam- or gas-eiigme in tins country that 
gives a correct definition of entropy " I'liroughoul 
the book he is everywhere severe upon other writers. 
** Most treatises on physics, English and foreign, con¬ 
tain incorrect definitions of entropy ” We wonder 
whether any English writer w^ould be particularly 
pleased in being told that his treatise was held by Mr 
Swinburne to be one of the exceptions to this sweep¬ 
ing indutment But at p iiq he goes further 
** I know of no writer who has tried lo give any sort 
of explanation of what is meant by entropy, except 
that it 1$ the quantity factor of heat, which is od- 
viously nonsense ” "As a young man. I tried to read 
thermodynamics, but I alw^ays came up against 
entropy as a briik wall that stopped my further pro¬ 
gress " Of course it was not the simple idea of 
entropy with w-hich wc try to make all students 
faiiuliar which stopped his progress It was Mr. 
Swinburne’s own idea, .ind any persevering person 
who manages to get through this book will say that 
this idea of entropy (or these ideas, for there are many 
and iiuonsLstent) has not only stopped Mr. Swin¬ 
burne’s progress, but may send any ordinary man into 
a lunatic asylum 

He has not only a view of his owm about thermo¬ 
dynamics, but a painful examination shows that he 
has several jioints of view of his own When he 
occupies one of these his statements sound quite 
orthodox, but presently the reader finds that he has 
completely' changed his point of views and it is ex¬ 
ceedingly difficult for even a painstaking reviewer to 
find out w'hat particular kind of mistake he is making. 
He IS dealing with a mathematical subject, and yet he 
Will not keep to one definition of any of the quantities 
he IS dealing with Becau^e of certain old terms 
such as “ latent heat *’ being in use, he seems lo think 
that in thermodynamics wo do not use the word heat 
in a definite sense, and from all that the ordinary 
writers of tre.itises say he is not sure that to them 
external work is not heat or chemical energy or cler- 
tron-fiights or the energy of pedesis (pp 11&-117). 
Ho himself takes great liberties with the word, and it 
is quite evident that he believes heat lo be something 
not yet defined and not yet measurable. He some¬ 
times uses the word correctly as meaning heat re¬ 
ceived by the working substance; but mostly he thinks 
of tieat as soifiothing tn the working substance, and 
in the majority of such cases what he calls heat is 
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what we should c.ill "intrinsic or internal energy" 
(sec pp 15, ifj and 32, where he uses “heat" and 
" internal energy " indifTcrciitly) 

Thus, at p 124, after some vague phrases which 
Ik‘ sec’ins lo regard .as a definition, he s.iys, " this 
[iefinition of heat includes the heat that makes things 
hot, and locomotive heat m general, and it also in¬ 
cludes ‘ l.itent heat ’ at constant volume, but only part 
of anv misnamed * latent heat ’ that includes any 
lorni of exlernal work It includes latent heat of 
fusion, of vaporisation apart from external work, 
and of allotropic modification. What is most 
heterodox is that it includes chemical energy." U is 
hardly believable lhat in a dynamual illustration (p 
108) he should imagine the momentum of a system 
of two colliding bodies to be increased by the collision, 
in opposition to the most fundamental, most elemen¬ 
tary jinncipic of mechanics Possibly, as m the tav 
of entropy, he attaches a novel meaning to such a 
term as momentum Men who use the poundal will 
intoreslcd in a statement on p 57 —■" But as we 
have the foot-pound and I think, the poundal, as 
units of energy I mention only a'few of these 

curious things without comment, because any adequate 
comment w'ould almost seem to be a personal insult. 

He posscs^'Cs the power of persuasively stating or 
implying as a major premiss some general notion of 
his own and then drawing the conclusions which he 
wants to draw For example (p ij6), " The fact that 
certain units in thermodynamics have no names goes 
lo show that the science is not fully developed. 
Measurement is an essential 111 science " In the first 
part of this he implies the great major —a science is 
not fuliv developed (as no science is fully developed, he 
means " is badly developed ") unless the units of the 
quantities dealt with have names. Is dynamics badly 
developed^ And is there a name for the fundamental 
unit of all, the unit of momentum^ In the second 
part he implies that there is no measurement if there 
are no names for the units Is there no measure¬ 
ment^ Is there not the most accurate measurement of 
momentum’ Is mathematics, is Euclidean geometry 
a science’ What arc Euclid’s names for the units of 
length or area or volume’ Is astronomy a science? 
What is the name for the units of force or momentum 
used by Newton? He immediately proceeds to give 
ns an example that there is no name for differences of 
temperature according to the absolute Kelvin stale. 
I think that he docs not mean the absolute scale of 
1848, because that scale is only of historical import¬ 
ance , he probably means the perfect gas scale invented 
by Clausius in 1850, which Kelvin showed in 1854 to 
be independent of "the nature of the working substance 
-w'cll, why ran he not be satisfied with the name 
“ degree Surely he might have tried to suggest a 
better name. 

The name Rank is used by many English speaking 
people for the British unit of entropy, and k even 
.ippc.ir5 sometimes in examination papers; it is most 
appropriate But of course, it would be out of the 
question to expect Mr Swinburne to use an existing 
name, so he wishes to have the word Claus used for 
the British unit of entropy. Ranklne used this unit 
.ilways, it is impossible to imagine that Clausius ever 
did, or that any person not an Anglo-Saxon ever will. 
This may merely indicate love for the foreigner. 
Rankinei'Cottcrill, Ewing and others have given great 
ains to perfecting tables of the properties of steam, 
know that my students and I spent some months on 
tables that 1 myself have published. But the only 
tables of which Mr Swinburne makes mention are 
certain American tables which are obviously incorrect 
in very important particulars. Reeve’s tables are 
certainly elaborate enough, but every one of the 7^ 
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\alues of the volume of a pound of steam happens to 

ronff. 

He says (p 68), “ The whole nomencl.ilun* of thrrmo- 
'dynamics demands re-inodellinff Of course we all 
know that there is much in Mienhhc nomenclature 
w’hich Avc should like to re-arrangc, but his sweeping 
denunciations are mostly applied to thing's that are 
quite correct P'or example, " To measure (he heat 
received at constant pressure or temperature by n 
* specific heat at constant pressure * or ‘ ri spedfic hcril 
at constant temperature ' is absurd ” The book is full 
of this sort of statement, delivered with the air of C.ito 
the Censor, accompanied by very clever un-Ca(o-likc 
ji^'ibiiig' such .IS mipht hi* expected in a cheap monthly 
nifilfa/ine when the winters arc pokintj- fun at scionLifie 
persons 

It IS often quite impossible (o find out the author's 
lini‘ of IhouK'ht For example, on p 50, where he 
iays, “ t/0 on the other hand is a complete difTcrcnli.il 
in terms of the ordinates of the si,ite diagram in which 

= but it is not a complete difTercnti.il with refer¬ 
ence to the external work or pisLon co-ordinates 
of the Wjilt dia^^ram ” No reader of this book 
can fail to notice that Mr. Sw mbiinic has some 
novel idea as to the meamnjj of “ .1 lomplete dilTer- 
<'ntial,” and I hav'c ^iven much Ihouf^ht to Lhi 
above cryptic staleni«‘iit hupin^^- that it would 
throw light upon this interesting matter, but, 
alas' it still rests in the deepest kind of obscurity 
Want of clearness doi's seem, somehow, to be inherent 
in his study of this " slippery ” subject, for in a foot¬ 
note (p 35) he states that “ Kankine is not clear about 
his ‘ thermodynamic function ’ (now called entropy 
by orlhodox persons) " Tie certainly did not develop 
the idea of entropy and its relation lo waste which 
forms (he basis of this book No doubt a man of his 
abilitv, if he had written on steam engines somewhat 
later” (Rankine's book on steam engines, published in 
1859, IS not altogether unknown), “ would have been 
not only porfei tly correct, but also clear and un¬ 
ambiguous in his statements and definitions " It is 
evident that Rank me and Bahrarn, the great hunter of 
Omar Khi-iyyam, have something in common, and that 
in this note Mr. Swnnburnc dep.irts more th.an usual 
from the attitude promised bv him on p 4, that he 
was not writing “in any spirit of superiority ” One 
is inclined to use the language of Tennyson addressing 
Dulwer Lyiton, “ What, you .1 Timon, ' ** but it 
is better not to quote the words; they are omitted from 
the later editions of Tennyson 

Probably the obsiunty is deepest in connection 
With the meaning of a pv diagram He says 
<P 49)- " There is considerable confusion .'is to 
the meaning of a pv diagram, (hat is to say, as 
to what p means in an irreversible change As a pv 
or Watt diagram is . I beg to tell Mr Swin¬ 

burne that a Watt diagram is not what anybody means 
(unless when speaking casually .and hurriedly) by a 
pv diagram, that in thermodynamics wc are dealing 
with a quantity of stuff the v, p and t of which arc 
supposed to be know 11 at each instant, and that if we 
are not so dealing, if we have irreversible changes, to 
speak of the pressure of the stuff is to talk nonsense, 
to speak of a pv di.igram is to talk nonsense He 
says (p 71), ” If the common statement that the area 
of a Bp IS the same as or proportional to that of the pv 
diagram w'ere correct ” (it certainly is correct) “ there 
would be . , and all steam and gns engines would 

have an efficiency of iB^-~B^)fe^ I can explain the 
meaning of this very incorrect statement only on the 
assumption that Mr Swinburne does not know the 
cycle of a,steam or gas engine The context shows 
that he means by 0, and B^ (at all events m the case 
of a steam engine) the highest and lowest tempera- 
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Lures Now even on (he R.inkinc cy'tle of (ho perfect 
s|e.iiii engine (he ahove cfficieiuy is not reached, and 
.in\ othiT sle.im engine cycle, 1 ven if reversible, knowm 
(o us, has .1 sin.iller nlliciencv (hat (he R.inkinc cycle 

] think 111.11 most of Mr Svvinburnc\ mistakes .irise 
sonii'how" from a belief that it is easy, or ought to 
bi' (o explain exactly what occurs in irreversible 

processc's, and if without attacking other people he set 
him self lo such a study, even so ill equipped as he 
si'ems lo bt for the task, lie would have the sympathy 
of .ill stiidnits of ihermodyn.imus Most certainly it 
woLild be dangerous hir me to trilicise him, for I 
myself h.ave given hostages to forluiie in (hat some 
SIX yi'.irs ago I published an attempt lo study what 
occurs w hi‘n steam is released from a cylinder, and the 
odiiT irreveiSlide operations in a sttam cylinder The 
lale Prof Fit/geiald commended my attempt, but I 
must confess that allhough I giive much thought to the 
matter 1 published it willi some expressions of dissatis- 
failion 1 must, however, say something about Mr 
Swinburne's discovery, which resembles the famous pill 
to prevent carlhqu.nkes, namely, his diagram. If 
B IS absolute teiiipcraiure, 0 is the increase of energy 
“ m (he form of heat in (he body itself ” Close study 
shows that he here means the heat energy received 
by the body during a sm.ill change minus the work 
done in the body*'' expansion Well, this is what we 
orthodox people call intrinsic energy dE We may put 
It, then, in this way if dH is the heat received by a 
body the p and B of which are the same throughout, 

Bdx- dE — dll — pdv, 
or 

dx — dE/B = dYi/B^p dv/B, 

Now Mr. Swinburne uses ,i 0 x diagram to show the 
changing state of the water-steam stuff, and so means 
what W’c mean when we s.iy that dx iv a complete 
diJTerential As, lo Mr Swinburne, the subject is, 
as he himself says, ” slippery,” 1 would ask him to 
take no difficult case, no irreversible case, but lt> 
lake any pv diagram of any sicam engine, and 
he will find that he cannot close his cycle in a 
Bx diagram hi fact when p and 7' and & and E and 
P all return lo their old v.ilues at the end of a cycle 
X does not do so Ihis happens to be a. matter of 
mathemalu al proof, for if dU=ikde^ldv, Mr 
Swinburne's dx cannot be .1 complete differcnti.'iL 
unless I IS equal to p That is, the substance must be 
one the intrinsic energy of which is .i function of its 
temperature only \ perfett g.is h.us this property 
C hanging w iter-steani certainly docs not possess it 
If his disiovcry is found to he worthless m all cases 
where w’p have a pv diagram where we r.in test its 
value, why should wc think it of worth for irreversible 
cases of whiih we know so hide'' 

Probably the most curious of his conflicting notions 
about entropy js w'hat he develops in chapter iv 
When heat is being I'onductcd along a bar or through 
a plate from furnace to water, he speaks of the great 
growth of entropy It is useless to point out lo him 
the importance of keeping to one definition. But 
surely even he must see that there is something quite 
inconsistent m two of his ideas First, that if the 
state of a quantity of stuff is known, its entropy is 
known This is, of course, a mere statement of the 
seexind law of thermodynamics, and he occasionally 
admits Its truth Second, a thin slice of bar which I's 
conducting heat keeps in the same state all the time, 
and yet it is losing entropy ciintinually, that is, it is 
giving out more entropy than it receives. He 
introduces a new idea quite inconsistent with his other 
idt%s, that entropy is something which may travel 
from one body to another. He grudfjingly allows us 
to t.alk of heat being transferred, or any kind of 



564 


NATURE 


[April 14, 1904 


energy being transferred, but cheerfully introduces this 
new idea of a peripatetic entropy. 

The fact is, so soon as a man departs from the 
mathematical definition of a quantity like entropy, he 
IS in danger of all sorts of inconsistency Conduction 
of heat implies that temperature is not constant m the 
thinnest slice of a bar or portion of fluid, and i\e have 
no right to speak of the entropy of a portion of sLulT or 
of its pressure or of its temperature unless it is in the 
same slate throughout It is obvious that under¬ 
lying Mr Swinburne’s statements throughout this 
bmik it IS not always the entropy of a qu.intily 
of stuff that he thinks of, it is often the entropy 
of a quantity of heat, just as if \vc said — 
Heat H in the furnace .it a high Lempemture 0 ^ has 
entropy in the water of the boiler e is the 

much lower temperature, and the entropy H/ 0 ^ is 
much greater than in the furnace, and so on 
Wherever there is conduction or any kind of 
irreversible operation there is a growth of entropy 
This sort of representation is familiar to .ill users of 
the diagram, but they know how to put tlie matter 
quite clearly (si‘e Naiuke, April jo, njni) Without 
using terms in a wrong sense, wilhout ion fusion of 
ideas, without condemning wholesale what other men 
have written, without contradicting the fundamcnl.il 
laws of tliermodynamif s 

This notice may seem to be unduly long, I may 
seem to waste v.iluable space in Naiurk and give un¬ 
due importanie to an unscientilic book But unhappily 
it IS necessary Mr Swinbiirne’s vague denunciations 
of writers on thermodynamics in letters and articles 
to the engineering papers have done n great deal of 
harm to young engineers, and I am peculiarly bound 
to the very ungrateful i.isk of pointing out his mis¬ 
takes A writer who proves that the earth is fiat de¬ 
serves no notice, for he can do no harm, but although 
Mr Swinburne’s heresies arc just as unscientific, just 
as absurd, they must be noticed and. condemned He 
uses a jargon which sounds quite scientihe to a young 
engineer; he involves a readei in his niistaUcs so 
persuasively that if (his reader is an earnest young 
engineer I feel sure that he must get utterly dis¬ 
couraged with the idea that the study of thermo¬ 
dynamics can be of any use to him Probably the 
best of antidotes to this poison are the two articles in 
Nature referred to at the beginning of this notice 

John Pfrhv 


igriculturaj. education and 

HESEARCIJ IN 1 ND 14 

T"HE last mail brings an issue of the Allahabad 
Piimcer, containing the resolution of the Govern¬ 
ment of India reg.irding the establishment of an agri¬ 
cultural college and research station at Pusa, in Bengal 
It w*ill be remembered that Mr Henry Phipps gave a 
sum of 20,000/ to be devoted to whatever object of 
public utility (if possible in the direction of scientific 
rescan h) the Viceroy might prefer, and on the decision 
to create with this sum an inmerial centre for agri¬ 
cultural investigation Mr Phipps increased his 
donation by another lo.ooo/ It was at first proposed 
to m.akc the existing laboratory at Dehra Dun the 
nucleus of the new’ work, but the superior advantages 
offered by the estate at Pusa have resulted in the 
decision “ to make Pusa the headquarters of the 
lifipcnal Agricultural Department, and to establish 
there the laboratories required by the experts, com¬ 
bining with them farms which will offer every con¬ 
venience for practical work, and an ngncultyral 
college." Forj-hls purpose the estate has been trans¬ 
ferred from the Government of Bengal to the Govern- 
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ment of India, and theexisting staff at Dehra Dun 
will move to Pus,i when the laboratories are ready, 
whuh is expected to be m September, 1905. 

The agricultural college is intended to serve not 
only Bengal, but the whole of India, and to provide 
a supply of trained men, who will be required to 
fill posts in (he Department of Agriculture itself, such 
ns those of assist.iiit directors, research experts, super¬ 
intendents of farms, professors, teachers, and 
managers of court of wards and encumbered estates " 
At the research institute it appears that the staff 
is to consist of two ihemists, one being specially 
concerned with bacli'riology. two botanists, one crypto- 
ganuc, the other " biological," and an entomologist 
This scheme ought to grow’ into an institution of 
(he utmost value to India, a country which is full of 
agricultural industries, involving great interests, yet 
proceeding wholly by rule of thumb tempered by 
oeeasional *inalyses performed in London Systematic 
investigations of the conditions of the industry on the 
spot have been wanting except lalLeriy among the 
((M-planters of Ceylon and Assam Indigo growing 
affords .1 case in point; for years it w’a& obvious 
Ih.it the natural product was going to* m(H*t with 
severe if not ruinous competition, yet nothing was 
done until the .irtificial indigo had riathcd the position 
of being able to undersell the Indian article, then at 
last a chtmisL and a bacteriologist were hurried out 
to try to save the failing industry. But how tan the 
most eminent scientific man be expccled to descend 
rmin Kurope like the god from the tar and revolu¬ 
tionise an old and lomplicaled businiss at sight'=* 

The new institute at Pusa will be well siluat^ 
among some of the best agricultural developments in 
India, so that the scieiUific staff will hive an oppor- 
liinity of learning where their skill lan bo of servnet 
to the aiUivalor, and of trying to keep this or that 
indusln in a healthy condition instead of being called 
upon to rcsLisut.'ite it when ni ex/remM 
be even now a chanee for the grower of mdigo tf 
only he is given some of the systematic scientifir effort 
whuh has hilhcrlo been the monopoh of his 
iompetitor 


NOTES. 

Twi-ss messages from New York contain an account of 
ihe discovery, by Prof Haskerville, of the University of 
North Carolina, of two new elements possessing somewhat 
remarkable properties By distilling thorium oxide in a 
quart/ lube with carbon and chlorine there are produced 
u greenish condensable vapour to which the name 
ber/ilium is given, and a crystalline, pinkish substance 
whuh adheres to the quartz tuba and is named laruLinium, 
whilst a certain quantity of Lhoiio remains unchanged in 
[hf lube Prof Baskerville has at his disposal 5 grams of 
caroliniuiu and 2 5 grams of berzilium, presumably in the 
form of volatile chlorides In a lecture before the Chemista' 
Club Prof. Baskerville exhibited the two elements in a 
darkened room, and showed that each of them is capable of 
shedding an illumination through tubes of copper, bran, 
iron and glass, all covered with cloth Further inveatl- 
gatiuns aro in progress, in which Prof Zerban, of Berlin, 
will cooperate. 

Proi* R W Bovce, F R 5 , has been appointed a special 
advisory member of the committee of the African trade 
section of the Liverpool Chamber of Commerce on mattera 
relating to health and sanitation. 

Reuter's Agency la Informed that the British Antarctic 
vesRpl Discovery^ with Captain Scott and his staff, Is not 
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likely to return to Enffland be^rr the autumn It is ex¬ 
pected that the relief ships and Trrrrt Nova will 

sail direct for home 

A Reutkr messafro from Montreal, dated Apiil 7, stiller 
that "The Board of I rade has decided to take steps to 
second the proposal of the T.undon (.luimber of ( oirirnerrc 
to organise lours throughout Canada for Lnghih universit} 
graduates, as moied at the Congress of ( hamber^ of Com- 
merce held last summer ’* 

The opening meeting of the Sniiologu il Soiicry will be 
held at the School of LLunoinus .md Pnliiical Sue me, (_ hire 
Market, W C , on Monday ne\t, April 18, when Dr E 
Westermarrk will read a paper on woman in early civilisa¬ 
tion The following papeis ha\e also been arranged -- 
May [ti, Mr 1 ram is Galton, F R S , on eugenics its 
definition, scope and aims, June ao, Prof E Durkheim 
and Mr V Branford, on sociology and the social sciences , 
July iH, Mr Patrick Geddes, on civics as applied 
sociology 

M liV Fonmei lk writes that at a recent meeting of French 
meteorologists in Pans M Bouquet de la Grye delivered an 
address 111 which he refcired to the extent of the work of the 
French metcorolugii al service 'Ihe number of stations in 
connection with the service sending observations twice daily 
to Pans IS 126, of which 72 are in foreign parts and 7 are 
mountain observatories During 1^03 it appears that sixty 
storms Visited the coasts of France, of which fifty were 
announced by telegrams Ninety per cent of the storm 
warnings published m the Press were verified During the 
same jear the iiieteoi ological kites reached the great height 
of 5Q()o metres The conclusion of the speech of M Bouquet 
do Ui Grye was de\otcd to the work of Sir Norman Lockyer 
on the connection between solar and terrestrial phenomena 

Some of the effects produced by the high altitudes 
traversed by the Tibet expedition weie referred to last 
week (p 540) Imperfectly conked food caused indigestion 
among the troops, and congealed oil led to difTiculties with 
the magazines of the rifles Cnmnienting upon these points 
a correspondent of the /imrs remarks —"Any tiro in 
physical science could ha\e told the military authorities 
that at 15,000 feet above the see oil ceases to be a lubn^'ant 
and becomes a clog Also that the trmperalure of water 
boiling in an open vesiiel falls roughly two degrees Fahren¬ 
heit for every looo feet you ascend He could also have 
given the remedy in both cases Our men ought to have 
had pure glycerine to lubricatp the locks of their rifles and 
Maxims They ought to have had cooking-pots with air¬ 
tight lids furnished with simple safely valves blowing off 
at a pressure of 15 lb on the square inch Then they would 
have had no trouble either with rifles or cooking ihe 
tiro could also have pointed out that the elasticity of springs, 
and especially of certain kinds of spring, is greatly affected 
by temperature) and that it would have been well to test 
the Maxims at such temperatures as they would certainly 
have to encounter " 


weather report of April 1 last, for instanc'C, contains the 
I daily isnbaric 1 harts for March i-io, together with tabular 
^ statements us hitherto of the ten-da> results of pressure, 
tenipcniure, and rainfall at stations in North America, 

I lairupo, and intermediate islands 

1\ several papers descriptions have recently appeared of 
a " novel method of ehitric traction,” in which the current 
IS emploved to generate sleani in an ordinary locomotive 
boiler by means of an electric furnace The system is 
olixiimsly very wasteful of power from a thermodynamic 
point of view, and llmse who wish to learn what the waste 
would amount to under actual londitlons will find a letter 
on the subject, by Mr Arnold Ci Hansard, in Knowledge 
and Sticnlific News for April 

An interesting account of the Imperial University of 
1 okyo IS lonlnbiited to a recent number of the Popular 
^iicurc Monthly by Mr Naoliid6 Yatsu It will probably 
intereist European readers to learn that *' in so remote a 
time as the eighth erntury a university had already been 
established in Japan that mchiiled siuh modern divisions as 
schools of mcdii ino, cthus, mathematics, history, and that 
some of the ti xt-lmok'. piiiploynd at that remote period dealt 
with such sulijiils -IS the diseases of womrn, inafcna tnedira 
and vetermaiy siirgiry, types of text-books which appear to 
have been unknown in European countries until about inoo 
years later ” 

A RFCENT number of the Revue gtUu*rale Ji s SticnrcJ con¬ 
tains 1 short note on the Arnold clectropncuinatic system of 
traction, the object of which is to overcome the difficulties 
connected with electric traction by alternating Lurrenls con¬ 
sequent on the variable velocity of the tram The motor 
in this case consists of a stator and a rotor, of which the 
latter is directly fived to the axle of the wheel The stator 
IS, however, free to rotate, but by doing so it operates on 
a condensing pump connected with an air engine, which 
in Its turn works on the wheels When the tram is running 
at a speed corresponding to synchronism, the stator remains 
at rest, and the apparatus then works like an ordinary 
alternate current motor In starting the train, on the other 
hand, the pneumatic action is brought into ploy, the 
necpssary synchronism being maintained bv the rotation of 
the stator. 

A rATFR has been communicated to the Vienna Academy 
by Dr N llerz on a gc^neralisation of the so-called 
" problem of eight points ” Ihe piobleiii mav be stated 
as follows - 11 from any four points the twelve angles 
subtended by four objects arc measiin'd, or if from any 
three points the twelve angles subtended by hve points 
nre measured, then the relativn positions of the eight points 
arc completely determined ihe importance of the problem 
IS obvious in connection wiih the photographic survey of 
unexplored districis, as by comparing ihc relative positions 
of the same five objects on three different plalcs, a plan of 
the region can be constructed with greater precision than 
is possible with sketches 


The Deutsche Seewartp has made a very useful addition 
to Its international ten-day weather report by the issue 
of charts showing, for 8h a.m eorh day, the dis¬ 
tribution of atmospheric pressure over the North Atlantic 
between the continents of North America and Europe by 
means of isobarlc lines, with arrows denoting wind direc¬ 
tion and force The positions of the areas of high and low 
barometric pressure are plainly shown, and are the more 
Idtereeting and valuable from the fact of the publication 
of the charts so soon after date The supplement to the 
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The catalogue of additions to iho library of the Botanic 
Gardens, Kew, received during 1903, forms appendix il to 
the Bulletin and is printed as usual on one side of the paper 
only, so that the titles may be lut out if desired 

A PAMPHLET dealing with diseases of the sugar cane has 
been received from the Imperial Department of Agriculture 
for the West Indies This contains the substance of three 
lectures delivered by Mr Lew ton-Brain, the ofiiciBl 
mycologist in Barbados, in which special consideration was 
given to the rind and root diseases As Sir Daniel Moms 
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nienCicuifl in the preface, the nnd fungue reused the damage 
to the canes In 1B95, but this was overcome by the introduc¬ 
tion of a resistant variety. The root disease caused even 
greater disaster last year, and us so far no variety has been 
obtained which is resistant to jts attack, the planter has to 
adopt more laborious and continuous measures of dealing 
nJth jt 

Judging from the fact of its having reached a third edition, 
Dr Hoyle's " Handy Guide " to tfae Manchester Museum 
appears to be highly appreciated by the class of visitors for 
which it Is intended. 

Dr. R W Shui-bldt, in ihe January number of the 
Amertcan Naturalist, discusses the osteology and systematic 
position of the grebes and divers (Pygopodes) The author 
maintains his former opinion as to the probability of these 
buds bang the descendants of toothed divers more or less 
closely allied to the American Cretaceous Hesperomis, the 
grebes exhibiting the most marked traces of this relation¬ 
ship As the flightless Hesperornithida themselves are 
doubtless the^descendants of flying types, so, in the author’s 
opinion, our modern grebes and loons may, if they survive 
long enough, become in the course of ages modified into 
forms incapable of flight 

The biological articles in the January number of the 
Journal of the Straits Branch of the Royal Asiatic Society 
Include an account of new Malayan plants by Mr H N. 
Ridley, a list of Bornean butterflies by Mr R Shelford, 
the description of certain Hymenoptera in the Raffles 
Museum at Singapore by Mr. P Cameron, and notes by 
Mr. G, B Cerruti on the Sokals of Batang Padang, Perak. 
Although it may be doubtful whether the forest aborigines 
whom the Malays designate Sakai are really true Negritos, 
Mr Cerruti's cs9a> demonstrates that they are certainly 
of a very low grade, being destitute of either written records 
or of signs to represent language. 

In the American Naturalist Mr R. S Lull continues the 
" symposium " on the adaptive cnodificationa of mammals, 
caking for his text those induced by the exigencies of a 
cursonal mode of existence. Naturally the greatest modifi¬ 
cations occur in the limbs, but correlated with this is also 
an elongation of the head and neck in long-legged types. 
Adaptation for speed is further exhibited In the moulding 
of the shape of the body so as to present the minimum 
amoupt of resistance to the air, as well as in Increase in 
heart and lung capacity to meet the extra expenditure of 
energy Finally, In the jumping forms we meet with an 
increase In the length and weight of the tail, which has Co 
act SB B counterpoise As regards the feet, a reduction in 
the number of digits ii a frequent feature, more especially 
among the hoofed forms, where the culmination in this 
respect Is attained by the existing members of the horse 
tribe and certain representatives of the extinct South 
American Proterothenlds, both of which are monodactyie. 

According to the report of the Marine Biological Associ¬ 
ation of the West of Scotland for tfae past year, which Is 
illustrated with a portrait of Sir John Murray, the station ’ 
at Milford has undergone considerable enlargement and < 
extension through the liberality of Mr. J Coats, )un. Not¬ 
withstanding the building operations, wfatefo commenced In 
May last, the work of nearly all the depai^tmentl sbowe arr 
excellent rsoord for the year. It is satisfactory to learn that 
Sir John Murray, who has filled the offlee of president ter 
the last ^hiee years, has offered three prixes of 50!. iadi' 
lOr papers bn tffat nunkber of subjects connected erlth the 
wMc of ^e esfocldtion. The prises are given in memory 
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of the late Mr. F P Pullar, who was long assoclatffl wit^ 
Sir John m the bathymetrical survey of the Scottlshilechi, 
and who lost his life In an ice accident In Februai^,' 

" These prizes are open for competition to Investlgdtore 
from any part of the world who conduct observationB hi the 
several subjects at the Millport Marine Station, and who 
produce at any time before January r, 1905, papers Which, 
in the opinion of a committee of three scientific men, t6 be 
nominated by the Association and by Sir John Murray, Khali 
be deemed to be of sufficient value to merit publication." 

Prop Lose, whose work on artificial parthenogenesis I9 
well known, has recently succeeded in causing the fertlllsa- 
tion of the egg of the sea-urchin by the sperm of the star¬ 
fish. This interesting result has been brought about by 
altering the constitution of the sea-water, preparing an 
artificial sea-water (NaCI 100, KCI a a, MgCl, 7 8, 
MgSO^ 3 8, CaCla a In half gram-molecular solution), and 
rendering it slightly alkaline with caustic soda (0'3 ~g 4 
of deci-normal NaOH per 100 c.c of the solution) In thla 
some 50-80 per cent of the sea-urchin ( 5 . purpuratus and 
5 franciscanus) eggs may be fertilised In a abort time by 
the addition of living sperm of a starfish (A oehracea). The 
eggs form a membrane of fertilisation, and at the proper 
time segment and develop into swimming larw. The ulti¬ 
mate development of these hybrid larVB has yet Co be 
observed (University of California Publicafiotis, Physiology, 
\ol i , No. 6, 1903). 

Thb problem of the further development of Halterldium, 
a blood parasite of birds, and its definitive host has until 
now remained unsolved Schaudinn has recently published 
an exhaustive paper on the cycle of development of a 
Halterldium of the little owl {Athene noctua). He traces 
the further development of the parasite in the middle In¬ 
testine of the common gnat, Culsx ^ijlieiis, and finds that 
in this insect it becomes a well deQned flagellated organism 
or trypanosoma The male and female gametes con/ugate 
in the mosquito, and certain of these cells develop Into 
asexual trypanosomes, others Into thick trypanosomes having 
female characters, and others into small slender trypano¬ 
somes having male characters. The paraiitei congregate 
in the poison-gland of the insect, whence they are Injectbd 
Into a fresh host when it bites The trypanosome forms 
then attack the red blood cells, enter these, and Jqss 
their flagella, becoming the intra-corpuscular Halteridlam 
foims once more Schaudinn re-names the parasite 
Trypanosoma nocluae (Arbeit, aw d. haticrl, Gesnnd- 
heiUamU, xx., Heft 3). 

It Is quite clear from the report of the council and 
proceedings of the Hampstead Scientific Society for the year 
1903—a copy of which has been received—Ahat the associa¬ 
tion is doing good and ussful work, particularly at meetings 
of sections, of which there are three^stronoinlcal, natural 
history, and photographic. The dumber of memlmrs now 
stands at 315, a total increase of 39 members since the last 
report 

Thb first part of " A Technological and SdencMc 
Dictionary," edited by Messrs. G, F, GoodehHd art 4 C. P. 
Tweney, and pubUshed by Atessrs. George Newqesi ^ 4 ^, 
has bMn received. It ooiiBlite of 64 pBgps^ imd oegiyl^ 
artidec, definitions, and tarns of aqfanoa and'^lhbnelt)|^ 
in subjects the names of w^ch, hegih'^tlii'letaeth 
A^B(ow). The dtcttonaiy Is tobe ooA^let^ in fiCtoen 
and eodi patt coats a ehlMiijg net. „ ; 

MBsiwa. Ham W. CoB, Lip., havrsent u» 
new llhistaa^ catMogue pf ifcplr Induction 0^ 
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Xhvj tube*, apparatus for fluoroscopy and radio- 
^frbphy, primary and aecondary batteries, hi^h frequence 
Apparatus, dynamos, and other Instruments Many useful 
^datalls as to the various Instruments are described; and the 
oalalo^ue also contains about thirty pages of practical hints 
<0 baginners, which will prove of assistance to those who 
propose to work with Rdntgen ray, high frequency and 
«lectromedicaJ apparatus. 

A BBCOND edition of Prof. Stanislas Meunier's volume on 

ha. Gdofogle exp^rlmentale " has been published by M. 
F^llx Alcan, Paris The work contains many ingenious and 
instructive experiments illustrating the phenomena of 
^geology and physical geography, and most of them can be 
peiforiq^ auccessfully with very simple appliances The 
original edition was reviewed in Nature in August, i8oq 
<vol, lx. p, 388), and the new volume, though dealing 
essentially- with the same subjects, is differently arranged, 
and includes much new matter. 

Prof. ^ Ostwalo's *' Grundlmien der anorganisrhen 
Ohemie *’ (Leipzig i Engelmonn, London WilliamR and 
Korgate), which originally appeared In iqoo, and was re¬ 
viewed In Nature of April ix, igot (vol. Ixiii p 557), has 
reached a second edition. The work provides students with 
a text-book in which chemistry Is developed from the outset 
In accordance with modern theoretical knowledge The 
liook attracted immedlote attention, not only on account of 
the author's eminence as a teacher and investigator, but 
also^ because of its plan of treatment. The new and revised 
^Ition will certainly meet with the same success as the 
original work, of which the edition of four thousand copies 
was axhausted in about three years 

A IBCONO edition of " Towers and Tanks for Wnter- 
by Mr. J. N. Hazlehurst, has been published by 
Meitfs. \Viley and Sons (London ■ Chapman and Hall, 
Htd), The book deals with the design and construction 
Of metal stand pipes and tanks for storing up water at a 
«Uindent elevation to provide adequate pressure for its 
glroper distribution. A review of the original volume 
Appeared In Nature of September s6, 1901 (vol. Ixlv p, 
Another work Just published by Messrs Wiley is the 
^gfath edition of " The Theory and Practice of Modern 
framed Structures,'* by Meurs J. B. Johnson, C. W*. 
Bryan, and F. E. Turneauce. This comprehcnelve volume 
^ in designed for use in technical schools and by engineers, 
hi pmfeasional practice. A largo part of the original work 
nai beep re*written, and many changes have been made 
in O ther parts to bring them into close touch with modern 
iiracdbe. Tha new designs and Improvements in methods 
the practical character of the text and iJlue- 
dratfoiM, and the use made of graphical representation, 
doidbina to make the volume ima to which all scudoncs of 
^Angipeerlng should haua acoeli. 

, OdmkiitAnoN of the ^mofecular weight of solid 
hydrogen, described by Meuri* Schenck and , 
tfdrft ih a reeebt ^ntimb^ of the fisWchfs, has shown ^at 
optipolind has a more complex formula than that whioh 
l&Bil boep.>as8lgiied to it. ^e method employed ^ 

^fdbtormlmng the depresaroik if the frsesing dolnt 
idhttfotr tp yaUoar phosphorus, aikd ijhe rmlu obnine^] 
that the mols^lar weight corresponda with 
PisHst a^ not wlfh the slmide formula 

mdi a' correction ol the hote-«p nlckA^; 

in opr Issue of March 14 (p^ 
aifhiitsron of r-ltoa lit greater than that 


of a-iron, and all non-magnetic steels in which the iron 
IS retained in the y form, such as Hadfield's manganese 
steels, retain the large roeffinent of expansion character¬ 
istic of this modiflration of iron M Guillaume adds that 
" the function of nickel in the alloys is eBsentially to unite 
into a single change the two transformations Of pure Iron^ 
and thus„ ns M Osmond has shown, to eliminate altogether 
the a variety, then, on account of the state of mutual dis¬ 
solution in which the iwo chief constituents of the alloV 
are found, to create an equilthrium^ varying with the 
temperature, such that the transformation of a Into y iron 
and conversely takes place mer n considerable interval In¬ 
stead of being concentrated at a single point as in pure 
iron.” 

A SOMEWHAT striking observation is recorded by Dorn 
in the PhystkaUsche ZetUchrift A tube of alkali-free Jena 
glass, containing 30 ing, of radium bromide, had been 
sealed up on December 3, igoj, in order that some experi¬ 
ments might be carried out on the supposed loss In weight 
of radium salts. Six months later, on May. 27, 1903, it was 
desired to open the tube. This was done by means of a 
triangular file, but as soon as the metal touched the surface 
of the glass the tube was pierced by an electrical spark so 
bright us to be clearly visible in broad sunlight close to the 
window, whilst the sound was mistaken by an aislstanc in 
the room for the discharge of an induction coil. It is 
suggested that the retention In the tube of the positively 
charged a particles and the escape of the negatively charged 
0 particles must have set up a potential difference between 
the insfde and the outside of the tube so great that It was 
ultimately able to pierce through 0*3 mm. of glass. 

The electrochemical behaviour of radium Is discussed by 
Mr Alfred Coehn In a recent number of the Berichie. From 
the thermochemical data It would appear that the separation 
of the metal would be increasingly difficult in the senes 
Ca, Sr, Ba, but when a mercury kathode is used the voltage 
required is greatly reduced owing to the energy liberated 
in the formation of an amalgam, and the order In which 
the metals separate ia reversed. Thus It requires 0 2 volt 
more to separate strontium than barium, and o 25 volt nmre 
to separate calcium than strontium; if the senes were con¬ 
tinued radium should require 03 or 0'4 volt less than 
banum, and metallic radium can actually be precipitated 
by barium amalgam Owing to the Very small proportion 
of radium in the crude broqside it is Impossible to effect a 
sharp separation £f the metala except with an Impracticably 
small current density, but a considerable concentration may 
ba effected by this metliod. It is of Interest to note that 
freshly prepared (unoxldtted) radium amalgam, like the salts 
of the metal, only slowly attains Its maximum activity, whilst 
Che silver anode, wbi^ at first exhibits a very powerful 
Induced activity, soon becomes akogother inactive. 

The additions to Hie Zoological Society's GardaqsNluriiig 
the post week Include a Maccartliy’s Ichneumon {Herpat^a 
futvatetng^ from Ceylon, presented by Mr. Arthur, M 
Dowion,, R.N.; a I^dbeater's Cockatoo (Cacalua leadm 
hfateri) from Australia,^ presented by Mr. W. A. Atdttfy; 
a CbcMu's Sldnk {^Mocroaeamm cocteauH from the Cape 
Vetda Maods, presehted by Mr^ — Hastings; two PilnM' 
FiAg* (Dtmgloniif European, prasqntad by 

F. G. D. Drewitt; three Joys (Crarriiftts ' glatufarfiu), 
Ikftisb, purchased; an EUnd (Orios eauna), q Mowfibn 
(duM milrimoM), eight American Timber Wolves (Comr 
QnfdwuO^ a Muscat OaseUq^'tCrOistfg WaatMit), bom 
In the Omens; a Back ffsmn {(ly^ma atraiai), bred lU' 
ch^ Oordens. 
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OUR ASTRONOMICAL COLUMN. 

Tits Gbbbnw\cii Section of thb AaTROORAraic Cata¬ 
logue —At the meeting of the Royal Astronomical Society 
held on March ii, the Astronomer Royal gave the chief 
particulars concerning the first part of the Greenwich section 
of the International Astrographic Catalogue, which is now 
quite ready for publication 'Die whole section comprises 
the region between declination +64" and +90°, whilst the 
part soon to be published deals with the region +64^* to 
+72" inclusive, and covers 1077 square degrees, containing 
80,000 stars. From the results already obtained it is com¬ 
puted that the complete Greenwich contribution to the 
catalogue will include about 179,000 stars. 

In his communication Mr. Chribtie stated that the 
number of stars per square degree increases with the de¬ 
clination until a maximum is reached at -1-76°, this effect 
IS probably due to the Milky Way A discussion of the 
relative magnitudes of the stars obtained on the catalogue 
plates has ^own that stars down to at least the eleventh 
magnitude appear on negatives which received six minutes' 
exposure (the Observaiory, April) 

The Computation of Elements fob an Annular 
Eclipse —A paper by Herr Zwack, secretary of the 
Philippine Weather Bureau, issued as a supplement to the 
BuUelin for August, 1903, explains the method used in 
computing the elements for an annular eclipse of Che sun- 
The method uf successive approximations is illustrated bv a 
detailed explanation of the procedure employed In computing 
the elements for the annular eclipse of March 17, 1904, as 
seen at San Domingo (Batanes Islands) and Manila (Luzon). 

Rapid Ciianoes in a Sun-spot— In a communication to 
No 343 of the ObservaloTy, Mr. Denning gives particulars 
of some rapid changes which he saw take place in a sun- 
■poc on January aa. The spot was -one of four in the 
north-west quadrant, and it had a triple umbra. Whilst 
Mr. Denning was observing, one of these umbra became 
greatly modified, and two new small spots appeorcdi Mr. 
Denning suggests that muLh valuable Information regard¬ 
ing the behaviour, the formation, and the cyclonic con- 
diuons of spots might yet be obtained by more persistent 
obrervations. Solar observations generally terminate when 
the positions and forms of the spots have been recorded, 
end from these records valuable knowledge as to the period 
and loci of sun-spots has been deduced, but for about the 
last forty years very little consistent work has been done in 
petsisiently noting the minute yet constant changes which 
take place in the disturbed regions about spots 

Mr Denning further suggests chat daily observations ex¬ 
tending over several hours would probably produce results 
which would completely justify the outlay of the time 
necessary for making them 

Photographic Observations of Borrbllv'b Combt 
(iy >3 paper by Mr Sebastian Albrecht In No. a, 

vol. XIX , of the Astrophysicai Joumai describes thirty^ne 
negatives of the comet 1903 c, taken at the Lick Observ¬ 
atory, between June aa and August iB inclusive, with the 
Cmker telescope and the Pierson camera respectively. 

The negatives show two tails, one about 10® in length 
and generally straight, the other about i®.5 In length and 
much curved In addition to these, occasional straamers 
developed and were generally fairly pernstent, narrow and 
straight, Bometlmei afnanBtfng from the main tail, aomc- 
coma.^ The modifications in the main tall 
mich have be^ previously noted by the observers at the 
Nanterre and Yerkes Observatories are very proEninentW 
shown on the n^atlves secured at Uck on July 33, 34 and 
JO, thm beautiful reproductions of which accompany Mr 
Albrecht ■ communication The negative of July 93 abowa 
an antlrdy MW.tall, having a length of about 4® and an 
angular sddth o^bout 4 ^ Issuing fmm the head and pi^ 
ceding the radius vector by about fi®. This feature Is not 
shown CMI the negative sheared on July S4. 

Th 9 pappr also contains a dlacuaalon of the various 
uMm cIWv tha dlnwMlbiu 
^ stfSdinert sriikAi art' ataown 
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THE EVOLUTION OF EMPIRE. < 

matter what may be the subject of biveatlgaitkMi« tbs 
proceas of evolution alwaya appears aa a pn>gn|4va 
movement from the simple to the complex, from hot^ 
genalty to heterogeneity. It Is so In soology when ths 
simple self-contained cell by sefl[mentatlon aets out on 'the 
upward path of organisation; it is so in sociology when tbs 
primitive homogeneous community throuf^h division ol 
labour takes the first step in civilisation, it la so in artj 
It IS so in letters, it is so In all the multifarious dotnoioi 
of human experience, and the evolution of empire forma no 
exception to the rule. In every case the method Is the 
same. The course pursued is a zig-zag or spiral, which 
tends now towards difference and agiHn towards agree¬ 
ment, there Is a constant ringing of the changes between 
variation and integration, and the goal is ultimately reached 
under the simultaneous or alternate influence of t|ie forces 
of separation and union 

In the cooperation of these apparentlv anCa^mstlc 
factors towards a common end lies the paraaox of aTl ages. 
It IB the riddle of the sphinx which each succeeding gener¬ 
ation must solve or succumb Ancient philosophy made 
many good guesses at the truth Herakleltos, 500 b.C • 
wrote, " Opposition unites; from what draws qpart results 
the most beautiful harmony, all things take place by 
strife." Empedokles a few years later spoke of creation 
as the product of love and strife, " From these come all 
things that are or have been or shall be " Still later Plato^ 
referring to the teaching of Empedokles, wrote, " Being 
is many and one and is controlled bv hate and love; borne 
apart it is always borne together 1 he Persians per¬ 
sonified the antithesis under the dualism of Ormuzd and 
Ahriman, the powers of light and darkness So universal 
is this concerted antagonism that it seems to be inhereni 
in the very essence of things, and is doubtless a manlfest- 
atlon of the polarity which pervades creation Even In 
music, the most fugitive and Intangible of arts, the proceaa 
of evolution through difference and agreement is dear^ 
marked. The simplest music is in unison—to this succeMB 
a differentiation into various parts, and these are ultimately 
blended In harmony. So that the sequence, here as eli^ 
where, Is from unity, through difference, up to union, tha 
reintegration being more complex and In a far higher 
plane of performance than the uniformity from which )l 
was evolved. 

It was left for Darwin to focus the vague surmises of 
his predecessors and to demonstrate the systematic oper¬ 
ation of variation and Integration in the production of new 
forms. Science since his diy has been occupied In applying 
his theory to fresh fields of Inquiry, and In no departmanl 
has a rluer harvest of results rewarded Uie investigator 
than in tracing the application of the laws of evolution hi 
the development of communities. 

Comte was of opinion that the most fruitful results wduW 
follow the process of aoddoglcBl suggestion followed by 
loological verification, and striking confirmation of tha 
efficacy of this method is found In the fact that Dorwla 
got the first hint of his dJscoveriss from contemplating Iht 
dilemma of Malthus with regard to population.^ ThlB 
sequence Is most rational, for screcHoii has irrired at a fbr 
grrater dsgree of finality and excellence In living forioi- 
than in social organisms. In each case nature jpcoceodif 
by condnuol Invention and experiment end nifhlW 
carding of fsilurea, but in xoolqgy the problems ora slmpl^ 
because the factors are more determinate than In soriology^^ 
The rigorous dynamics of blood pressure ahd the IbnitatiM 
of speed of nerve currents are fixed conditions pn^ 

scribe the economic sixe of the Individual. Thesa oooditKMia 
have existed since the beginning of the world-^fi fVBCeNJty 
of rapid reaction to etlQtidus and of vaocuUkr efllden^i 
has caueed the eUmtpatioo of the unwieUb 
numstare In favoOr of tha marveUonCly agfle toflim 
arterhdiqed modaro carnivora, ' ^ ^ 

In sociological problems the hand of iintiire In iW thni 
of the appMtioB. New oondtthgin as to^dhhnnitiicMM 
01^ trusport have mndared srorioub cbnoluriMi nagM^ 
Tha dlfferMi'lff sjpeod of tSnahnnlChBon l^ 

Nrsd wM 300 nm ago WniiriM hf 4to fitot mil!S 
dmito of gnash WlxaMli’a did iWt toiAibnib^M 
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jpC D^MiUre until thi Court wu out of mourning’, whereai 
Iha I n tw w igo announcing the death of Queen Victoria out- 
'Vtripptd tno eun. It hai been well iald that the eatent of 
Ihb valt of government la determined by the facility of 
ooidUhinicatlon, so that In the age of electricity all former 
nofTone In this respect have to be recast. 

'Neture may therefore be taid to be stlU In the first chapter 
Genesis in regard to oocial evolution. Probably with 
Abundant provision for autonomy the social organism may 
dvcfituaUy be found to be capable of world-wide extension, 
and the p<^'8 dream of the parliament of man and the 
lederatlon of the world may at some remote epoch be 
realised But this for off event will not be hastened, but 
rather retarded, by any premature attempt to snatch attain- 
M^t- A pebble dropped into a pond stirs in rver widen¬ 
ing waves the whole surface of the water, but the extension 
depends on the orderly progression of each succeeding circle. 
There are no sudden leaps in evolution From lower to 
the higher next, not to the top Is Nature's text " It is 
by timely limitation that the due furtherance of the process 
Is ensured 


The evolution of empire is of intense Interest to 
all, and la of vital importance to the British race, because 
It has stretched further afield and covers a greater and 
more diverse area than has ever been previously attempted 
The Idea which possessed many well disposed people at 
Che advent of the International Exhibition epoch that the 
future rivalry of nations would take place in a fair field of 
hdustrlal emulation, that fiscal barriers would be abolished, 
and that war would soon become an anachronism, must 
now, to say the least, be pronounced as premature It Is 
true that the nation, which was formerly regarded as the 
finished social product, has become the raw material out of 
which empires are constructed The areas of government 
have consequently been extended, but it is only what may 
be regarded as division fences that have been removes. 
The ring fences are higher than ever The international 
Heads 18 still of the feemest texture, and organisation must 
for a long Mrlod pontlnue to be Intra- and not inter- 
Imperlal. Tnose are the best cosmopolitans, and best 
advance the destined solidarity, who pay due regard to the 
definite problems of the present. It Is quite certain that 
the fuhire will be attained by a continuance of the re- 
eonlsed methods of natural selection, namely, cooper¬ 
ation within the circle and competition without, ft Is well 
constontly to bear In mind the Invariable biological rule 
that organisation must increase with size. Blere bulk 
without adequate organisation only serves to Increase 
vulnerability. The view that the British Empire, the most 
eatenslve of all, can afford to remain leu organiaed than 
ally is a dangerous heresy Not further aggregation but 
Integration is the pressing need of the age, and the success 
which has in recent yeai^s attended the bringing of largo 
aceos under the federal (hrm of government IndTcatas that 
in federation will be found the best means of uniting Che 
widely extended territories |rof Gredt^ Britain. This in¬ 
dication is also supported by theouitical consideratlona, for 
Meration affords the fullest scope for the variation and 
dfa ndaptatlori^ to focal oondkleA^ so Indlspeoittble to 
{gbMsi; while at the, same time ' It pibvldes sufficient 
lllldnadfijg .pbwbr fo ooopdloatd thd diversified dements 
for mence and mutual advaocement. It combines firmneM 
With flexlbiflty, and recencUos empire and liberty. 

the middle of law centuiy fhe gneernment of the 
moiiiee from 1>>wiilng Strew waa found to be Impracci- 
and su^h «BAtrwtiatioii would be doubly Imposalble 
t tbUt bcdh bred a^d dirersliy^ have so greatly increaied. 
Ww aMeailfiaw' oWijere^ta cl Wateuqen the- only altor- 

_.-.q|w ipocwn appeared CO be SMteatfon, 

oMh^tiily teyaw to work to laoseo the bonds 

tlddUi^Ca dke.fev«ranoeolChacalonleofinH|i (he Mojfiwr 

'bnd It waa im ordet* to pave the waj to this desired 
togt mitodomy Wea grawced. In adopdiw 
IWP Hiey*'afere, however, all unconsetoiisly mlnbteiw to 
nMmeiiaiy requlnnienu of n thmUned and not wf a 
‘ \ empire. ?or a; that Wage the prime neoesshp' 

-nlaaclon waa to provMa free daf for the 

too dtveroa cireumMances or the Widelp 
landed. The nmlt 'bay been the 
W' df nations such as'^Caqeda —^ 
t'lisi^aCceM ,ta tfidlvU^ 
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I without sny diminution, but rather with an bicrbase. of 
attachment to the Mother Country. They are aWtl 
I daughters In their mother's house, though mlskusa of their 
I own 

The requirement to-day Is for sufficient Integrating force 
I to bring the diversified elements Into organic union, so as 
Co present a united front to the world and compete on equal 
I terms with highly ornnised rivals. The hamidnloue evmu- 
tlon of the empire will then e^pear as an orderly sequenoa 
from the unity of the old colonial system, through tfio 
diversity engendered by the beneficent neglect^' and 
apathy of fifty years ago up to the coordination of Individual 
but component nations in imperial federation. From Che 
scientific ecandpoinc the subject is fascinating, but the 
question that presents Itself to the practical British mind 
is whether U Is possible from a study of the mode of oper¬ 
ation of Che laws of evolution not only to comprehend the 
past, but to derive guidance for the future 

The withdrawal of British troope from the colonies, 
although ut the time the step was greatly regretted, en¬ 
abled the local defences, by a partial elimination of red 
tape, to be organised on lines better adapted to actual re¬ 
quirements; and we have seen with what advantage the 
different Lontlngents cooperated on the veldt Imperial 
countenance irteteod of discouragement to the development 
of similar Individuality in naval affairs might be expected 
to yield equally' good results Many statesmen, both at 
home and in the colonies, have expressed the oplnlpp that 
a mistake was made in grontlng fiscal autonomy jto the 
colonies. This is probably an erroneodB view; uniwniity 
would have hindered Che requisite varlotioh. Bvt>.ttiat la 
no reason why, under an ]n|emtiifcg Influence, eome form 
of coordination of tariff a might not now, with advanuge 
be effected. 

In a federation many matters which gee ordinarily 
under central control devolve upon the component States 
find, municipalities, and thereby congestion of the central 
GovmiOeiit Ip avoided and autonomy is fostered. Thus 
ttie integrating^ influence in no way checks the working* 
out of their own problehio 4 iy pMiile on the spot who 
have the moat Intimate knowMg«'or local requirements. 
The time Is for distant yet when a federal legislature can 
be eetabllshed, but the sooner a permanent council of 
advice Is erected -the better for the avoidance of blunders 
In colonial administration. The integrating process must 
in no way be permitted to stuat colonial Individuality and 
initiative; these should be treasured as the waiitles which 
have led to the pre-eminence of the race The refusal to 
crystalUse into system is the characteristic of the Anglo- 
Saxon as compared with the Latin races, and from this 
capacity for variation springs the genius of the British race 
for successful colonisation mid world-wide empire building. 

John A. CocKBUaN, 


A BOTANICAL LABORATORY IN THE 

deserts 

'T'HE great impetus given to physiological and cecoldgical 
^ botany by the loatidation of research laboratories 
within the tropes gives eome indication of the latent possl- 
bllltlee^ the new laboratory estabHehed In the desert, where 
the botanical problscns awaiting solution are many and 
varied. While numerous observations have been ittpde upon 
Che Rtorphology of desevt-planie, only a few detached 
phyilolo^QSl experiments have been conducted on them; 
yet Che desert, with Its toarply marked and exaggerated 
ofaaracten, offers a favourable field for reeearch lAto maat* 
fold ^phoeds ef phyeiological activity, and such rcsflariSi 
oanoot fait to Mng to llfpt truthe having a general aj^pHca- 
don to piante ef all dlmee- 

AgaU, Inquiries Into toe details of the geographical dl^ 
trlburioA smld yield much valuable infdrtnsiiioa. Of ihd 
flm of a dasert tract It Is known that toany eonatltuent 
sofldaa are deecandaiilB of outcaata from toe ad}olfihig more 
fartU* (aadi, but that others belong to a fev widaapread 
ofldera or genera vriijoh feapptor In daseite iar apart, and 
liito altoW their antiquity of possession, and finiMty that 
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■till other conetitqente—few though they be—like 
Aeanthpsteyos horrjda end WelviiUchta mtrabiUs, are 



Flo ISapiuo or giuii cactui near Tudoii, Ariiona 

About 40 Ihi hi.li 


enigmatic and isolated species the presence of which defies 
explanation. On the geographical distribution of species in 
dpserts questions present themseWes In 


the desert give rise to self-nipporting desctodil^ 
Ipomoea arhorescens is a tr^ thirty feet in height, ihotfief 
remarkable assemblage of plants is to be seen Ifl tha Mhie'' 
desert at the harbour of waymas, in the salt waters of' 
which tropical mangrove plants (AvJcennIa and lUiiecmiqra) 
are growing side by side with typical desert plahfijii In¬ 
cluding two species of Cereus 
Quite apart from a desert climate, waste tracts can'tbv 
induced by physiologically dry substrata, such as rocks, 
shifting sand, ^aveT, saline or alkaline soils, and thaie 
soils, or high winds, may accentuate the sterility of dlmallc 
deserts All these conditions are to be met with wl^hiil 
relatively easy reach of Tucoon, Arizona, the site of the 
laborato^, bh Is shown by the present report, written by 
Messrs F V Coville and D. T. MacDougal. Desert trdcia 
occur varying from the most forbidding and bare areas 
with meagre Aoras to richer ones like that near Tucson, 
the desert flora of which in an eastward direction gradually 
gives way to the luxuriant subtropical fiora of eastern 
Texas 

The following particulars culled from the report serve to 
illustrate the great variety in the deserts within reasonablp 
distance of Tucson laboratory. 

South of Tucson lies the desert of Chihuahua, *' with a 
long stretch of sand dunes " Here the sand 11 siliceous, 
and Ir ucca foduira, with Its immensely long horizontal 
roots, plays a great rdle as a sand-binder. 

The Tularosa desert, on the other hand, nhfbits 9 re¬ 
markable area of white shifting sand, mainly composed of 
calcium sulphate On these soluble '* white sands " JthwF 
triloba, forming hemispherical bushes, fixes the eond, ifid 
Populus fremonhi lives 

Lying farther north than Tucson, Che Colorado desert 
includes gravcI-hllls, sand-dunes, alk^l-fiats, as well as wet 
saline and alkaline spots Here occur unique groves of a 
fan-leaved palm, Neowashingtonia fiUfefat growing Oft 
alkali-encrusted soil above a moist clay subsoil Over 
portions of this desert " the vegetation is subject to n 
veritable sand-blast,'* which threatens to sever the telegrajfii 
poles at a height of two feet, and has carved the creosote 
bushes (Covillea) Into " most fantastic shapes 
The report includes a record of a few preliminary observ¬ 
ations made by Dr MacDougal, and a bibliography com¬ 
piled by Dr. w A. Cannon, the resident investigator Its 
value and interest are enhanced by twenty-nipa excellent 
photographs of vegetation in the deserts. 

For the establishment of this laboratory botany owes m 
debt not only to the munificent founder, Mr Cam^Bp 
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numbers. For instance, why are certain “ “ 

species limited to specific areas of a 
large continuous desert^ Competition 
among the component plants is practi- 
Lolly eliminated, save, perhaps, in the 
seedling stage. Is the restriction of 
area a consequence of temperature, and 
therefore indirectly one of'lineage, or 
Of the chemical or physical nature of the 
soil, or of a number of factors? The 
vast North American desert district 
affords admirable opportunfty for 
answering these and other quesaons, as 
it stretches, with small interrupiiofis, 
from Mexico northward to the heart of 
the United States, and its diAerenfr areas 
display differences in their INIIi^s ^ The 
Mexican deserts, for instance, give 
blurred impresalons of an enfe^ed 
tropical flora, ioadmuch os they include 
HosmatoxyJon add Guoiacum, which are 
absent farther north. The Sonora 
desert in Mexico shows a somewhiU ex¬ 
ceptional feature in the marked preMnee 
of climbers, Including malpighiaceous 
Hanes ai^ two other remarkabTs plante, 
a tuber-rooted straggling Cereus and 
the tendrllled cucu^taceous fberoffls# 

sotforoe, which in form recalls ThslU- . > 

dinarla. Y«t In this same .deriOrt these Is not want- I bt^r olao fu soggesfar ' of the 
lug In favour of the view tkat dimbers .ddyen mto | CowUla. 
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VijfeMALLS VISIBLE IN THE SVRINQ 
MONTHS, 

*^1jlOU<jH ordinary shooting stars are rare m the second 
* ' quarter of the yearp fireballs a|f|>ear to be moderately 
^meroue and to afford definite evidence of some interest* 
lag systems which, like the comets of short period, iTio%e 
in 4 if 9 Ci orbits with small inJinatiOns. Many of these 
systems remain uncertain, and nctessarily so from the 
cHecumstances, for fireballs arc usuall> secii accidentally, 
4nd often only by persons who are unable to rec^ord them 
accurately But every year fortunately adds something to 
our knowledge of these interesting and brilliant visitors, 
'they are occasionally witnessed and described by practised 
observers^ iheir real paths computed, and the accumulated 
data now enables us to discover the special periods when 
fireballs ar» usually abundant and to determine the posi¬ 
tions of ^nie of their principal radiant puiiils 

I have just completed a comparison of the dates of more 
than ion fireballs (the majority of which appi>ared over 
England) seen during the last ten }eur$ in the spring 
<iuarter, and find the more prolific epochs to have been as 
Ainder.— 

April 1-5, 8-ia, and 19-32, Ma> a-6, ii-ifi, 24-38, and 
June ^10.* 

A discussion of many hundreds of fireballs observed before 
1890, which 1 undertook some years ago, indicated also the 
dfites May 31, June b-7 and 38-30, Ihe Junp b-7 epoch 
nearly corresponds with the more rcient one of June f^iu, 
the absence of leap year in 1900 and other causes having 
probably made the date of occurrence a little later 

Observations this year nt the following epochb will be 
likely to add to our knowledge of these striking objects, and 
It Is hoped they will ba specially looked for during the 
earlier part of the night, for fireballs are more numerous 
during the two or three hours after bunset than at later 
times ’— 

Fireball Epoch Noicb 

^ril i{^22 Lyfid epoch There Will be slight noonlight. 
vBlay a-A. Aqnaiio epoch. I'ardal moonlight. 

May 11-16. Moon invisible. 

May 24-28 Bright moonlighL 

May 3*' i» 1* 

Jane 6-7. No moonlight in evenings, 

Jane 8-10, ,1 „ 

Jane aS-ja Bright moonlight 

The fact of there being bright moonlight at several of 
these epochs need not interfere with observation Fireballs 
are sometimes so vividly luminous as apparently to put 
the moon Into the shade." 1 have occasionally seen them 
fiaih out with astonishing brilliancy and cause shadows, 
though the nearly full moon was shining at the time 1 
In April many fine meteors diverge from Virgo and Libra, 
while in May there are^ .Serpentids, ScorpLlds and 
jPphiuohldt. In June the chief radiant Is In Scorpio As 
%e, fireballs move very slowly In long filghts directed 
radiants not far above the horizon, whenever such 
qMoM are seen their paths amongst the stars should be 
Mf^lfy recorded aind their dnrations of flight estimated. 

^ " W. F Dknnino 
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ation of tidal strass is greatest and least, Ih6 curves 
striking as they stand, but would have been even Rwe 
Instructive had the relative frisquency been calculated to 
the mean of the whole >ear instead of to that of eai^ 
period. The very marked diurnal variation in frequency U 
shown to have no relation to the varlat'ionB of barometric 
pressure. 

In Die Erdbehen Warte, Nos 3, 4, 5, Hi Jahrg , i 9 nj* 4 i 
Dr. A. Coficani contributes an interesting paper on the 
frequency of large earthquakes and small changes in latl-* 
tude What the author does is to examine critically, to 
extend, and to confirm results published m the selsmologirai 
reports of the British Association (see report for 1900, p 
X07), which show that when world*shakiAg earthquakes 
have been frequent pole displacements have been compara¬ 
tively great and vice versA For example, between 1895 
and 1902 inclusive, if we write the number cd world-disturb^ 
Ing earthquakes in the pObitlon of numerators, and the 
corresponding |mle displacements expressed in seconds of 
arc in the position of denominators, we get the following 
senes — 


9 

053 


18 
o 91' 


44 or 47 
107 


30 , 

0-79 


-* 7 _ 

0 7a b 32 


22 29 

053 b “97 


For the first two years the earthquake records, owing to 
the small number of observing stations, are somewhat un¬ 
certain The results of investigations published in the 
British Association report in 1903, winch show that Urge 
earthquakes have also been frequent when the change in 
the direction of pole displacements was oomparatlvel; rapid, 
Dr. Cancanl has apparently not had an opportunity to 
discuss Two other papers In the same Journal raUce to 
the magnetic storm of October 31, 1903. In the Utter of 
these, by Dr A Belar, references are mode to a possible 
relationship between such disturbances, earthquakes, sun¬ 
spots^ And other phenomena. 

An article on the work ajccompliahbd by AUaandcr von 
Humbolt in the domain of selsmoJogy and vulcanolegyi a 
deseription of the terrible shock which on January 251 1348, 
deatroyed VUlach and shook eehtral Europe, a register from 
the Laibach Observatory, and a reproduction of registers 
for May, 1903, which arq largely those of stations cooper¬ 
ating with the British Association, together with reviews 
and notices relating to seismology, complete Dr A. BeUr's 
useful KHjrnaJ. 

In No 10 of the PublicaUons of the Earthquake Com¬ 
mission of Vienna, Dr E. v. Mojslsovics gives a general 
account of the earthquakes recorded in 1902 in the Austrian 
Empire, to which he adds an tnreresting note relatlrtg to 
records obtained from a pair of Wlechert'a selamdgraphs 
established at Pribram, one of wMch .is on the surface and 
the other at a depth of 1115 m, B6th pendufume from time 
to time show pulsatory movements, but the movements 
below aro less than Biose on the euHace. 

In the records of earthquakes with distant origins the 
details of the seismograms from both instruments enactly 
agree, with the exception that the am|ditude recorded under* 
ground is somewhat lesp khan that recorded on the sprface, 
which may mean that pne inmtrufiient hat a smaller sensi¬ 
bility than the other. 

No. 20 contains the earthquake register from Rcubeur- 
Ehlert pendulums at Trieste, whilst No. ai gives similar 
records from KremamUn|ter, both catalogues referring to 
190a. 

In Ncn 6 , vol. Iv., of the BQUeHino deUa SociietE rumo- 
legKS Ilolfiiiia, earthquake, registera are brought up lo tba 
end of June, 1903. In the latest register Issued by 
htfrg; ivfikh refers to June, 1M3, wo find the dura^n of 
the earthquakes recorded at Straisburg and tbe tinae. 
their commeflibenieiit. In addition we firut the " comhMkfioe- 
ments '' for t^tseisme as recorded at varknia statloiia round 
the worldjT which fiQr the nwat part ara reproduced froin 
the registers isnisd by ths Britlah Aaaocla^. ^ In the 
Ldbich feglatert there are shnlUr bat morg coipptfle 
prodtfetloAB. The comp^ reproduotlods, cWefnitag 
not only the times' of oommencement, hut qlso dmek w 
GU^lnJ^aseeof fhotion, duraj^, add utwltiktoi iFq thdM 


CVmUI pumwi wav wwwfkwmi 

inthe'BblMffftia. Aaheet thatAhly i^vsMhethtifaat 
nif^quakes bdve'coimiienced has o vgtue, but ibis would 
be egpnnouriy enhanced by dddkig' btner detalte. 
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CHLOROFORM ANMSTHESIA.' 


^HE Khnlniitration of chloroForm » a aubject that ii of 
^ peTBonal and direct Interest to everyone In thii prevent 
age of civilisation. Sooner or later either we ourselves or 
those dear to us gladly accept the relief from suffering that 
IS offered, and that chloroform shall be given so that no 
unavoidable risk is run is a necessity that forcee itself on 
our attention 

That much remains to be done in the direction of safety 
IS only too evident. We confess to perusing the diagram 
of the yearly increasing deoth-^rate from chloroform on p. 14 
of Dr Waller’s lecture with a feeling of horror, and that 
IS deepened when we read the instances given of such 
deaths, and supplemented by othcra which have come to our 
knowledge independently, where chloroform has been given 
for a trifling operation to an otherwise healthy patient, and 
where the phrase “ Death from -cardiac syncope " has 
acted as an anssthetic to the conscience of the ignorant and 
careless anssthetist- It is plain that aome vital factor in 
the problem of safe chloroform administration has been 
overlooked, and what this consists In is readily seen when 
It IS pointed out to us The student of anssthetica Is taught 
to regard most carefully the minor details of the process; 
the observation of the state of the pulse and the condition 
of the conjunctival reflex is reduced to a flne art, but the 
most Important detail of all, the amount of chloroform 
administered, is dismissed with the remark, made in our 
hearing by a professional anasthetisi, I judge of the dose 
of chloroform by the effect' on the patient"’ I 11 Yet if 
strychnine or arsenic were given without a measured dose, 
the folly of the proceeding would be manifest, and the 
possibility of such a remark, made by one who had spent 
some time in the study of the subject, shows at least that 
this study had been misapplied. 

To replace ignorance of knowledge it is, however, 
necessary to do more than talk, and the lecture now under 
review gives an outline of the research that has been earned 
on in the physiological laboratory of the University of 
London on chloroform annsthesia. It was apparent that 
there was a great lark of quantitative measurement in the 
process, and the first step consisted in obtaining a reody 
and accurate method for the estimation of the percentage 
of chloroform In air, and this was accomplished by the 
" densimetric ** method. It then became possible readily to 
ascertain .— 


(1) What percentage of chloroform in the inspired air 
was sufficient to cause anssthesia. 
fa) What percentage of chloroform caused death. 

13) How this death was brought about. 

(4) By taking the percentage of chloroform In the expired 
air as well as in the tnspirea, together with the amount of 
air breathed, to measure the total quantity of chloroform 
used in any experiment 


Proceeding in this quantitative way, it was found that 
though death from too much chloroform can occur In either 
of two ways, yet, so far as the experiments lead us, neither 
way can occur when chloroform is given regularly In a per¬ 
centage not greater than a, and bo before we can claim 
that a healthy patient has died fronfi " idiosyncrasy ” or 
” cardiac syncope ” it Is incumbent on us to show that we 
have not given him too much chloroform, and to ascertain 
that the cau^e of death (in at least the great majority of 
caaes) arlaea from this easily remediable source, and not 
from oome mysterious accident, is a very great advance 
towards safety. 

We shall await the results of further observations on the 
human subject with Interest, as well as the records of the 
use of the Dubois apparatus, which appears to be well 
adapted for clinical uee. But meanwhile the facta here 
recorded merit the moet careful consideration, and cteariy 
point out the lines on which further reseerth must be carried 
out 




THE FJE5T INTERNATIONAL CONGRIfSS 
FOR SCHOOL hygiene, 

T'HAT It should be possible to hold an interai^iiil' 
^ congress on a subject which a few years ago l^ad 


but little attention paid to it shows the enormous stiM^ 
which have been made in the knowledge of the hygleoaof 
children attending schools. 

The first International Congress of School Hygiene wa# 
held at Nuremberg from April 4 to 9, and the credit for 
starting the congress must be given to Prof. Grieibach, the 
president of the " Allegemeln deutschen Verelns fUr S^ul- 
gesundheitspflege ” ' The energy and determination with 
which Prof G^esbach overcame all obstacles are proved by 
the fact that every European country, except Italy and 
luikey, was represented at the congress, and In addition 
to these European countries America and Japan were also 
rei^esented. 

The congress was opened formally by Prince Ludwig 
Ferdinand of Bavaria, and the work of the congress was 
carried on in sections How extensive the work of the 
congress was may be gathered from the fact that there were 
seven sections The first dealt with school buildings and 
the furnishing of the school-room, the second with the 
hygiene of residential schools, with the methods of hygleqlc 
investigation and research in schools, and with the physi¬ 
ology and psychology of educational methods and work 

The third section dealt with instruction In hygiene lor 
teachers and scholars, the fourth with physical ^ucatlofi 
and training in personal hygiene, the fifth with contagioua 
diseases, Ill-health, and conditions affecting attendance at 
school The sixth section dealt with special schools, In¬ 
cluding those for the feeble-minded, the blind, deaf, dumb, 
cripple, Invalid and exceptional children, and the seventh 
with out of school hygiene, holiday camps and schools, tho 
relation of the home and the school, and the hygiene of the 
teaching profession. 

The sectional meetings were held in the Royal Industrial 
School, a building well adapted for such a purpose An 
exhibition of apparatus necessary for school purposes Woa 
held in the same building Excellent arrangements had 
been made for the accommodation of those attending the 
congress, and also for obtaining information Nor the 
social side of the congress been neglected, and every facility 
was glvpn to visitors to see those things in which they took 
thr greate<it interest. 

Great Britain was represented by a committee with re¬ 
presentatives from various societies Interested in education 
and hygiene, with Sir Lauder Brunton as president 

The next International Congress of School Hygiene will 
be held in l..ondon in 1907, and Sir Lauder Brunton has 
been elected president of that congress. 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCB. 

At the graduation ceremony at the University of Ediii-<- 
burgh on April 9 the honorary degree of LL.D was con¬ 
ferred on Prof. Alexander Macahster, F.R.S. 

Dr. Rose, H,M. Consul at Stuttgart, contlAuea blR 
account of German technical education in No.. 603 of the. 
misceiianeoui series of the dfpkmiatic and ooneutgr ti- 
ports Issued by the Foreign Office. The recent report fa on 
technical schools for special branches Of the metal loduitrli^ 
Dr Rose finds that In Germany for certain special touched 
of the metal and other Industries the practical instnMtiOn 
given to apprentices in the workshops qf factotiea It often 
incomplete end not mogrcsslvely arraiq^, and the theo¬ 
retical instruction given in evening and wnday coqrimi'i 
at Ion schools Is generally InsulBclent and not eVemoUlgatM- 
In ell eases. At the epeclal technical schools 
industries the tnotruetion ft complhle and 
arranged, pMcrioe and theory hejng cgrefally ftid 
combued. As the schools, ntoreover. are iw 

midst of the fndbstries they are Intended to pMMtBi thtv 
an kept In the ctosest po^le ^fth ib acl4#^ein: 
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md ttw AXomiiMtioM at each of the twelve technical schooh 
fckr bnuchea oi the mefol industrwB which have been 

^Voi^Uhtd in Gennaay. 

thirty-ninth annual catalogue of the Mauachusetii 
Ihfohtte of Technolo^ at Doaton ffivea full particulars of 
tbe/'ihultltudinoUa couraea of iniitructlon provided and of 
tfla''edinplete laboratory accomniodatlon and equipment avail- 
for every branch of acientiAc technology In addition 
to the opportunltlea for advanri^ study and investigation 
doniwcted with the Graduate School of Engineering Re- 
f^rch, the institute now oJfera excellent faclAtiea for purely 
•cientific research In all ita laboratories. For research 
work in physical chemistry and sanitary scieme two new 
laboratories devoted exclusively to these subjects have been 
established during the past year Researches m the re¬ 
search laboratory of physical chemistry are carried on in 
part by a staff of research assistants and associates and in 
part by graduate students working under the direction of 
the professors connected with the subjects of theoretical 
or physical chemistry A number of advanced lecture 
courses are olf^ed by the members of the laboratory staff 
By the generosity of an anonymous donor the institute has 
recently established upon land specially secured for the 
purpose a sanitary rescarrh laboratory and sewage experi¬ 
ment station, provided with facilities for demonstration of 
fhe more Important methods employed on a large and a 
■mall scafh for the purification of sewage and water, and in 
eonnection therewith well equipped sanitary, chemical, and 
bacteriological laboratories. 

Thb Department of Agriculture and Technical Instruction 
for Ireland has issued, In the miscellaneous series of its 
BullettnSf a report on some features of American education, 
by Mr. Robert Blair, the assistant secretary in respect of 
technical instruction to the department Mr. Blair was a 
member of the Mosely Education Commission, and part of 
this report appears in the recent conjoint report of the com¬ 
mission Some Interesting statistics collected by Mr, Blair 
at to the openings for students trained in American 
technical institutions are summarised in the report It 
appears that in the Westingbouae shops and offices 160 
ooUege-bred men are engaged, out of a total of 10,000 
employees At the Carnegie Steel Works, where there are 
7QQO hands, there were about 100 technically trained men, 
7 of the 33 leading officers being college graduates Of 
116 engineers on the staff of the Rapid Transit Railroad 
Commissioners of New York City, who are constructing 
d city underground railway, B4 per cent, had been college 
students; of 75 petty officers, 58 per cent, were college 
trained. In the Baldwin Locomotive Works, 43 ; on the 
Pennsylvania r Ail way lines west of Pittsburg, 5a, " nearly 
all being graduates "; at the Schenectady works of the 
General Electric Co., 364, the Illinois Central Railroad Co, 
employ aoo men who are " either ^aduates of a technical 
Institution or have had some training In that line", and 
a aimilar proportion Is true In the case of the employees of 
Che Baltimore and Ohio Railway. Facts such as these are 
the 1 >esC proof of the belief of the American people in higher 
education, and it is to be hoped that British employers of 
lolNMir will aoon follow a similar course. Given suitable 
openings fdr qualified technical students In this country, and 
"ihe increase in the number of students in our colleges would 
soon be apparent. 


SOCIETtBS AND ACADEMIES. 

l^imONi 

Itoyal 4clc|at7p Febniky t8.—“ Atmospherical Radio- 
aMvlty In Latitudes." By’ Geonm C. <Slmpaon. 

1851 Eidi^Hion Sctiolar, Owens Ccllefe, Manchester. 
OtnbnunfcabMl by Arthur Schuster, F.R.S. 

111 ipQi Elster and GefMI dleoovered a rodfb-actlve gab In 
iho earth's atmosphere, and devaleped a method of detecting' 
lit, dito an aririttary staodutl by which It can be ttieabareo' 
paper'thb author gives tike' resuUs df a serieb'of 
tikSttbuiWMAti carried 6ut on Elsteif|udrGMtb1'b^pl«i M t^ 
fg of l^arpejok, Laptahd. Tnb ffieeffurendew were 
thtieb a day. aitd contifined (uilnterricfffed lor 
A0W NeNROMr aj to 

“"I'lM Itol.iuh illd not riw ibMa Itorbon. 
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The chief result obtained is the very high value which the 
radio-activity attains, the mean value for the month 
fAaioa) being nearly six times, and the maximum vahkO 
(A>=43a) nearly seven times greater than the corresponi^^iti 
values found for mid-Germany by Elfter and Geitel 

An analysis of the results shows that the means of the 
morning, and afternoon observations are very near 4 ne 
another (87 and 88 respectively), while the mean of those 
for the evening Is very much higher (131), thus showing 
a dally period. 

The effect of the different meteorological eldmente Is fully 
investigated, but no connection can be detected between the 
radio-activity and the height of the barometer or the 
temperature, although the latter extends over the wide rahge 
from —35^* to +25° C. On the lontrary, the amount of 
cloud does appear to have an Influence, the radio-activity 
for no clouds being A = 130, for detaihed clouds A™ 107, 
for completely overcast sky A = 76 Measurements of the 
potential gradient, which were made bv a self-registering 
electrometer concurrently with those of the radio-activity, 
show no direct relation between the two. The aurora also 
appears to exert no inllucncc on the radio-aitivity. 

These results are of peculiar Interest owing to the 
northerly position of the place of observation (69" ao' N. 
and 35" 30' E.), and will throw some light on the 
graphical distribution of atmospheric radio-activity. The 
hard froxen state of the ground, with Its covering of snow 
for more than 100 miles round, are uniform conditiona which 
should help to a proper understanding of the source of the 
radio-active emanation in the air 


March 10.—On Electric Resistance Thermometry at 
the Temperature of Boiling Hydrogen " ^ By Prof. James 
DMittr, M A , LL D., F R S 

In his Bakerlan lecture the author adverted shortly to 
some results obtained in low temperature resistance thermo¬ 
metry, and gave a table (Roy Soc Proc., vol, Ixvlil p. 363) 
of numerical values deduced from experimental observations 
for some of the more prominent metal resistance thermo¬ 
meters In the present communication the experimental 
records of eight additional electric resistance thermometera 
are given, and the resuJts 0/ the observations on all the 
resistance thermometera used during the investigations are 
collected and compared 

Two facts seem to result from this Inquiry, viz (i) that 
the resistance of an unalloyed metal continually diminiahei 
with temperature and in each cose appears to approach to 
a definite asymptotic value below which no further lower¬ 
ing of the temperature seems to reduce it, and (a) that the 
parabolic connection between temperature and resistance la 
no longer tenable at very low temperatures. 

Of the different thermometers constructed on the electric 
resistance principle, fifteen were serviceable throughout the 
investigations, the others broke or failed from verloue 
causes. The metals employed were platinum, gold, silver, 
copper, palladium, iron, nickel, and two alloys, platinum- 
rhodium and German silver. Every endeavour was made 
to attain the highest purity in the samplesd In the Bakerian 
lectura A table (Roy. Soc. Pros , VM. Ixviii. p, 363) was 
, given contauiing the constants of seven of these thermic 
meters, add In t^ present ^per similar results are tabulated 
for the remaining eight. 

The observed resistances, afm alfcorrections weretnode, 
were reduced both by Callendor'e and by Dickson's imfthods, 
and Che results are in close accord, ^ 

Platinum, gold, silver, and copper show a remarkable 
agreement between the two methods of reduction In the 
pbttmim and gold groups the centigrade temperature, at 
which the resistance Would vanish, rises with the purity. 
This is still seen Ih coimr, but something of the revorse 
appears in the ease of silver. However, the generaj fule la 
' again apparent in palladium. 

Jt IS Vso retfiBrhObld.that In thb capbf of dH thd ftiMnaac 
metals examined, their resistances dalVulat^d 'by either 
method ol reduction vanish at temperaturOa myb -‘S7l° C. 
As m^surers of temperature gold and 'silver seem to he 
tha J»eit metals. 1 ‘ 

, 'Ai a matter oMnterest, one llor iJw taUe Which 
I acotmipi|jSi« (ha papet records the 

ved iavS!^'i£T" ^ ^ ^ 
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resistance of each metal at o° C- is reduced on cooling It 
to the boiling point of hydrogen This seems to be a 
quantity showing no connection with other properties of 
metals 

While the results obtained may be considered from the 
point of view of metals as thermometers, yet the question 
of the general relation between resistance and temperature 
in metals Is of greater importance 

The temperatures at which liquid oxygen and hydrogen 
boil under atmospheric pressure are known to within one- or 
two-tenths of a decree, namely, — 183**5 C and —253° 5 C 
Further observations made with the constant-volume 
hydrogen gas thermometer lead to the conclusion that 
hydrogen freezes about 5° below its boiling point. In the 
present experiments the author has been able to get eight 
observations in liquid h)drogen boiling under pressures 
varying from 5-50 mm , and the temperatures of these 
observations may be taken as (say) 4” below the boiling 
point. If the law connecting resistance with temperature 
be parabolic, the very gentle curvature at the boiling point 
of hydrogen will allow the rate of drop in resistance per 
degree of temperature for the 4° below the boiling point of 
hjdrOgen to be considered as roughly the same as that 
between the boiling points of oxygen and hydrogen (^o**), 
so that the ratio of these two drops on this supposition 
should be about 4 70, or say one-eighteenth 

These ratios all prove to be much smaller than one- 
eightcenth, hence it is inferred that the curves have taken 
a more or less quick turn in the neighbourhood of the boil¬ 
ing point of hydrogen, or perhaps above it 

The observed resistances are displayed graphically in the 
paper, and the curves thus obtained show some instructive 
peculiarities. The magnetic metals present the most 
striking curves, beln^ at first sight quite unlike any of the 
others. But closer inspection shows that this is not so, 
and in fact they give the clue to the general connection 
between resistance and temperature in metals The curves 
of the other metals are all concave towards thoi axis of 
temperature, for the arcs extending from the boiling point 
of water, through the freezing point, down to the boiling 
point of oxygen, while below the boiling point of oxygen 
these curves ore convex to Hus axis. On the other hand, 
gold and the magnetic metals are already convex to this 
axis from the boiling point of water to the lowest tempera¬ 
ture reached 

It appears that In no case can anything parabolic connect 
resistances and temperatures ranging from the boiling point 
of water to that of hydrogen The two parabolas for high 
and low temperatures are not only different, but also may 
differ from each other by any amount, within certain limits 
depending on the nature of the unknown curve of tempera¬ 
ture and resistance. 

Entomoflogicnl Society, March 16 —Pror. E. B. Ponlton, 
F.R.S., president, In the chair.—Mr. G. T. Porrftt ex¬ 
hibited a pair of j£tchna isosceles, taken by him with 
others in the 'Norfolk Broads last summer The species had 
been regarded nS almost lost to the British list for many 
years —W. J E. Oollln exhibited Phora formtearum, 
Verr , which is parasitic on the ant Lasius mger, tfbCiined 
by sweeping the herbage In a paddock at Newmarket. 
These flies belong to the genus Phora and to a hitherto 
unnamed spades which has not been found or recQ^sed 
b> Continental dipterologlsts He also exhibited ^om 
•p. found In a garaen at Newmarket, running about,it 
the entrance to the nest of a spades of Booibus, SpedmeHs 
received from Dr. Sharp, labelled from Bombus neMii," 
are also the some aj^cies. It la evident that Iti Ilfe-Mstory 
Is in aome way connected with that of the Bombus, but 
because of the different shape and form of the female ovi¬ 
positor, It is probably not paraaitic on the bee like formf- 
eafum is on the am, but acts at a scavenger by living on 
the dead pupa In the nest.—Coinmiiuier J. iWMMr 
exhibited a series of Buprestlda from Sydney, N.S.W., 
comprising about lao species, of vhkh 70 belong to the 
genus Stlgmodera. Mwo a dried apedmen ot dngefhorn 
cord^elSa^ Cay-, a aaiall tree of the am^aJ order Mfyctama, 
the flowers of which are the great ottnactldn In Now Sduth 
Wales for lha Quprbitjda, as wel) as for very many ofcber 
C^aoptera; spacWMia of the bwng" moth. AgroUi 
sfuna, GueMe^KdkoflrJflrvlf Bay, (referred to A the 
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previous meeting); and Cafthcca saturn^ideM, a 

markable moth from Perth, W.^ , referred to the CeoBi^n^ 
but possessing an extraordinary superficial resemhU^ to a, 
Saturniid —Mr A. J. Ohitty exhibited a specimen of 
Perihalus vernalts, Wolff., a rare bug of which oniy dva or 
six specimens appear to have been taken, and pointed*'out 
that as the records in Saunders's '* Hemlntara " incUidett 
Cumberland and Weston-super-Mare, and his own speslipeA 
was taken at Huntinglielcl, Kent, it was probably over¬ 
looked.—Dr. F A. DlBoy exhibited a remarkable pale form 
of Mamesira hrassteae, taken by Dr. G, B. Longstaff and 
himself at Morthoe, North Devon, on July ib, ipoj.—Tlw 
president, Prof. Poulton, read eome observations on thv 
gregarious hybernation of certain Californian insects, com¬ 
municated to him by Prof. Vernon L Kpllogi of thw 
Leland Stanford Junior University, California He also read 
a paper on the hill-top habit of some Insects—Mr O. E. 
Janson contributed on behalf of Mr. F. P. podd a nota 
upon maternal instinct in Hhynchotaj and Mr 11. RowJamt 
Brown read a note on Oncoptera intricata, a moth extremely 
destructive to pastures in Tasmania, by Mr F M Llttldi^ 
of Launceston, Tasmania. He also exhibited examples of 
the imago and larva of the species, the latter closely re¬ 
sembling that of a Hepialid 


Chemical Society, March 16 ^Proi.W A Tilden, F R.S.^ 
president, in the chair —The following papers were read 
Mercuric nitrite and its decomposition by heat P! C. Hdy. 
Mercuric nitrite, obtained by evaporating in vacuo the solu¬ 
tion left by decomposing mercuric chloride with silver nitrite, 
occurs in groups ol light yellow needles. The solid salt 
is largely decomposed by water. When heated It decom¬ 
poses for the most part into mercurous nitrate and nitric 
oxide —Note on the higher glycerides * J B Hwniaay* 
The higher glycerides, as represented by purified stearin, 
olive oil, linseed oil, castor oil, cotton-seed oil, rape oil, and 
earth-nut oil, are all capable of entering into direct com¬ 
bination with lead oxide, forming new compounds of wax- 
like consistencn and character In the case of the olein 
derivative, the composition may be represented by thv 
formula CaH.Oj Pb,(C,.H„0,)j, the three atoms of lead 
replacing six atoms of hydro^n, three in the alkyl anil 
three in the acyl portion of the molecule —Isomeric change 
of diacylanilldes into acylaminoketones transformation of 
ths dibenzoyltoluidines into the isomeric benzoylamino- 
methylbenzophenones F D OhAttaway and W. H. 
Lawlo.—The action of ethyl fl-iodoproplonate on ethyl 
disodiuethanetetrararboxylate ' O ttllbarrwd.—The heat of 
formation of glucmum chloride. J. H Pollok. A sample 
of ground beryl from Limoges was employed in the pre¬ 
paration of pure glucina and ultimately of the metal. On 
dissolving the latter in hydrochloric acid It was found that 
the heat of formation of gluclnum chloride in solution wax 
■99 5 calories, whence that of anhydrous gluclnum chliwide, 
was found to be 155 calories,—A note on the composition 
of distilled oil of limes and a new sesquiterpene: H. E. 
Bursaao and T H Pava. This oil was found to contain 
]-terpineol, an isomeric terplneol of lower boiling point, and 
a new sesquiterpene, llmene.—The nature of a sofutfon of 
Iodine in ^ueous potassium iodide ^ C H ■ar g aao and 
D. L. Ohapman. The authors confirm Jakowkln's sCato- 
ment that in such solutions a dissociable compound -Kli 
exists.—The reduction of 2 fi-dlnitrOtoluene with hydrogen 
sulphide: J. B. Oohan and J. Iflarahall. In Iba ooursa of 
an experiment in which a trinitrotoluene was reduced by 
hydrogen sulphide In alcoholic ammonia, a quantity OT 
a-nltro-^-amlno-m<rasot was obtained, togOflHir' Wills 
fi-nltro-o-toluldlne.-hAcid Mters of methylsucdale aclAt i 
W. A. Bona. J. J. BuBbayoushf and C, H. G. ipnpBit-' 
Hag. An enumeration of the principal physical conatflitfea 
of these esters is given,—A note on paaoyldlmethyfuByV 
ammonium compounds: A. W,, liBPwew«--£stlinaiiok' 
hydrogen peroxloe in the presapee of potasdum 
by means of potassluEn penrianganata * J^ ^ 

It Is shown that falfly oecuratb estlmatloh* nigy ba,4 
if (j) the time of tUrothm Is ihort, (s> fhs vo* 
is small, and (}>, Um conceatratton pC die aidta 
fairly great.—A qomparlm of tjUa fcoduatg pTU. ^ 
of pQijato starch with those ohtakml xiMr weA i _, 

J. Uls ehown 

lysis of potafo ator^ by dlflSMi Wif 
larionahlp to Hiose yielded hf tht edr^ 



14,1904] 


\nature 


575 


lto74l VHtiroMOplcal Society, Mtich i6.-i-Dr. D. H. 
^iSbeit, FktiiS*, prefioent, In the Aeir «Prof. A E. WrlvhC 
eommu^teilpa the purport of him paper on eome new methode 
meaaulrUf the magnifying power of the microicope and 
of leMhf generally. Hli remarks Included the description 
of a piM of apparatus which he had Invented for taking 
tto megnlfylng power of the microscope and for the rapid 
tneasOliWedt of microscopic objects. The Instrument la 
plac^itt^orer the eye-piece without disturbing any of the 
adjustments of the Instrument, and the object on the stage 
^ can be Instantaneously measured.—A short note by Mr 

E. B. atringwr on the separation of ultra-violet light was 
read-iy fhe secretary —Mr. Abraham Plattom exhibited on 
the screen a series of sixty hand painted lantern slides illus¬ 
trating botanical histology 

Mlneraloglcal Society, March aa.—Piot. H. A Mlers, 

F. R.S., vice-president, In the chair.—Irregularly developed 
crystals of zircon (specific gravity 40) from Cevlon L. J. 
S^noar. The crystals were sent recently by Mr A. K. 
Coomdraswdmy to the British Museum for cietermination, 
and at first were thought to be rutile They are of a 
dark brown colour and almost opaque, the specific gravity 
Is 4>09, and U unaltered by heating. A section cut perpen¬ 
dicular to the principal axis shows interesting variations 
in the optical characters, successive portions being Isotropic, 
unUudai and biaxial, the mean refractive index is about 
a 0. After failng heated to redness and cooled, the material 
is bright green in colour, and a crystal section Is now 
entirely biaxial, although the interference figures and bire¬ 
fringence vary in different parts —Notes on " feather-ore ” 
identity of " doiningite " (s** warrenite ”) with Jamesonite . 
Li J. BpsnMr. “Feather-ore" is usually considered to 
he a variety of jamesonite, but since the latter has a good 
cleavage perpendicular to the length of the fibres, only 
brittle “feather-ore" can be included in this species, on 
tha other hand, “ feather-ore," the fibres of which are 
ffeidfile, may be either stibnite, zinckenite, plumosite 
faiH)S.Sb|S,), boulengerite, or meneghlnlte " Warrenite” 
is a brittle " feather-ore," and further has the same chemical 
formula (iPbS.aSb^Si) jia that originally given for the 
meavable Cornish jamesonite—Note on the indices of re¬ 
fraction of antimonite A Hutohlnsofit A prism, of 
refracting angle 8° 51', was found sufficiently transparent 
CO red light for the refractive Indices to be determined in 
the usual way* The results obtained are 4'ia9 and 3>a73 
for rays vihrating parallel to the axes of Z and X re- 
Bpectlvely Measurements of the deviation of the ultra-red 
rays Indicate high dispersion in this region of the spectrum. 
The investlgatroa;? 4 s being, continued.—^The connection 
between the atonr'krrangements of the crystals of certain 
allied carbon compounds W. Barlow. Using balls of the 
same relative size as were employed in his previous work, for 
Instance, in models of calclte, the author forms a carboxyl 
stab. By uniting such riabs with balls representing 
barium, a structure is obtained which has the symmetry of 
barium formate Again, by uniting the slabs with balls 
representing hydrogen, a structure with the symmetry of 
osudk arid Is tomM. The author showed that in certain 
eassi^ lA order to effect close packing, a relative shift was 
dacessAry between successive layers He also briefly dis- 
■cueeed m tairtaric adds.—On the construction and uee of 
m morlogrpm: G, F. Herbert Bmith. The morlogram is 
^ diagram devised by the author for the graphical determin¬ 
ation of the angles between tautozonol polM, obeying the 
tew of radonaj mIccs —Note relative to the history of the 

tr meteorite I L PIMBhari F.R.S.-pOn the meteoric 
I of Bctba>>ff River, Springbok River and Great 

Rivar. South Africa f'L. blwtoMr, F.R.S—Prof. 
, F.R*S„'eihlbltad two Gardette twins of quartz 

_March at.—Dr. K Man, F.ltS., 

the MOliia gneisses of the East- 
.Mlooda and their position In the Highland 
. ,G. PBWWUi Communicated by penniarion of 
4ftif of H.M. Geological. Survey. The paper is 
ihto m parts- Tha first ^dasla with the poratfel- 
- giW RoriMOi or gaeiisose fioiatoncd' of the Ptf 
"HbSt ^MrdaenililrB districts^ ^ch, In tMr 

gnto of Hmm a. Mm la 

^0^.' VoL. 60I 




and about the Garry in Perthshire, and this is foUowed by 
a brief account of the same rocks in the ground to the 
east and north-east, extending to the Forest of Invercauld, 
north of Braemar in Aberdeenshire. Special attention Is 
directed to the fact that towards the eastern end of the 
area large masses of highly quartzote gneiss occur, whUdl 
are really part of the Central-Highland quartzites In what 
rhe author conveniently describes as a " Moine-phase," and 
should not strictly be included in the typical ^nded grey 
gneisses at all In the second part, dealing with the mode 
of ending off of these gneisses to the southeast, it Is shown 
that they cease to be recognisable as Moine gneisses, owing 
to the fact that they thin away and also become more finely 
banded, while at the same time they become leas crystalline 
or cease to be gneisses To prove this, an account is given 
of a series of-sections lying cdong a belt 40 miles in length, 
extending nearly from Blair A thole to the east of Balmoral, 
111 Aberdeenshire 

Royal Aatronomical Bocialy, Apnl 8 —Prof. H. H. 
Turner, F R.S., president, in the chair —The secretary read 
a paper by Mr. H C Plummar on the optical distortion 
of the microscopes of the Oxford machine for measuring 
I astronomiral photographs Dr. Russell and Mr. Hlnks ax- 
I plained the form of the microscope of the Cambridge 
I measuring machine, and the Astronomer Royal described 
that which was employed at the Royal Observatory, 
Greenwich — Mr F. A Bullamif read a paper, being en 
analysis of the results of measurements of the 1180 (dates 
m zones -f-as® to -1-31“, allotted to the University Observ¬ 
atory, Oxford, In connection with the International Astro- 
graphic Chart.—Mr. Thomas Lowla gave an account of 
nis memoir, measures of the double stars in Struve's 
" Mensurs Micrometnca:," cnilecicd and discussed—Prof 
Tumor read a paper on the Rousdon variable star observ¬ 
ations. in the course of the paper was a consideration of 
the sun as a variable star The evidence appeared in favour 
of the sun being bnghter at |>erlods of maximum activity 
of 9un-S(Kits than at minimum —Sir David Qlll Hpdkm upon 
recent work at the Royal Observatory, Cape of Good Hope. 
He gave an account of an Improved 8pectrosco(>e which the 
observatory owed to the generosity of Mr McClean, illus¬ 
trated by photographs of the instrument and its accessories. 
He specially described the electrical apparatus by which the 
sfiectroscope was kept at a uniform tem[ierature during ex- 
(Xtsure of the plates. He also showed slides from a series 
of photogra(>hB of the 8[>ectra of stars token with the instru¬ 
ment, with comparison spectra 

Dubun 

Royal Dublin Society, March iS-^Prof J A. McClelland 
in the chair.—Prof ^N F BArrutti F R.S., read a |M(Mr 
in continuation of his researches, in which he has the co¬ 
operation of Mr. W. BrovVn and Mr K A HadfMtfi on 
the physical properties of the alloys of iron The (taper, 
which forms part iv. of the series, deals with (a) micro- 
structure, and (b) thermal conductivity—Mr. P. E. Boma 
read a paper on the structure of water-jets, and the effect 
of sound thereon The paper was illustrated by photo¬ 
graphs. — Mr J J HutOhlnoon described a simple arrange¬ 
ment for determining the maximum pressure of va[»ours at 
different temperatures 

Fxius. 

Aesdimy of ScleDgoa, April 5-—M Maieart In the 
chair.—On the pathogenic agent of human Inmanosomlasis. 
M A LBvomn. A com(iaratlve study of Tr, gamhiense 
of Ford and Dutton, and Tf uganaemse of Caetellaol, 
showed that grown under similar conditions the two are 
mor(riiologicairy Identical. The study of the pathogenic 
action on various anhnala, tht. action of human sevum and 
arsenious acid, and the fact that animals rendmd fmnuine 
to the one ore also immime to the other, also lead to the 
same conclusion, 1 he author suggests that the nfime 
slmmping sichnmia, since It reimsents only the ter^nOl 
phases of the lnfectkm> should be abandoned, adopting the 
aame huvUm trypanosomiasis, os applying to all the wrtia 
of the dlssM.—O a a pecessary condition for the rtahtttly 
of |Lf» unlimited vitreous medhim: P. Dim yi p < Wteeerv>' 
, attoes of the sun, mode at the Ljons Obaorvamy wM the 
16 mL Brunner equatorial diuiog the fnrtH quarter'of 
' 1903: ft BmitauNMi The icsutts ore Sumnariaed' ph 
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three tables ^vlng the Hun-spots, their distribution in lati¬ 
tude, and the distribution of -the faculs in latitude.—On 
a class of multiform transcendentala * Pierre Boutroini-— 
The polanstrobometrograph, or a self-registering polari- 
meter Oaston Oalllmrd- In order to follow the rate of 
chemical reactions actoinpanied by a change in t^e rotatory 
power^ a combination of a Laurent polarlmeter and kine- 
matograph was designed, capable of giving from five to ten 
Images per second, details of which are given —On the 
satellite rays in the spectrum of cadmium Ch Fabry. A 
close examination of the cadmium ray 508 h, by the Inter¬ 
ference method previously described by the author, shows 
that in a tube without electrodes there are three rays, verv 
close together, with intensities of the same order In a 
tube fitted with electrodes the middle ray is very intense, 
the second is much enfeebled in mtensii>, thb third being 
absent The necessary condition for the clear appearance 
of the satellite rays is the absolute purity of the luminous 
gas, this condition being more easily fulfilled in tubes not 
fitted with electrodes —On the structure and affinities of 
trypanoplasmu Louis Lifivvr.—On the anomalous values 
of gravity in the eastern region of Etna Oaelano PlatBfila. 
»The geological ronstitufion of the fna5.si/ of Khakhadian 
(Soudan) If Amndauu. Ihis part of Africa is com¬ 
posed of sedimentary rmks of unknown age, probably old, 
containing andesite tufas of volcanic origin, they are 
traversed by eruptive rocks of a varied nature, especial!} 
by granite —On the origin of lactose Lfrologiial re¬ 
searches during pregnancy Ch PerelMr and M Oom- 
mandwr.—On the origin of precipitines' R Nmue and 
C. Ldvaditl. The conclusion 19 drawn that the precipitines 
are made by the white corpuscles of the blood, the latter 
being probably the principal source of these anti-bodies 
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TilURSPAY, APRIL 21, 1904 


< THAMES ESTUARINE FISHERIES. 

Kint tmd Essex Sea Fisheries Committee, Report on 
the Sea Fishertes and Ftshmg Industries of the 
jrhatites Estuary. Prepared by Dr. James Murie 
.Ordered to be Printed at Meeting of the Kent and 
Essex Sea Fisheries Committee, 'December 7, 1903 
Part 1, Fp, 250 (London VVntcrlow Brosi and 
' Layton, Ltd., 1903.) 

T his report has been prepared primarily for the in¬ 
formation of the Kent and Essex Sea Fishenes 
Committee by a subcommittee of that body appointed 
" to investigate the fisheries and recommend such 
steps as they may from time to time think best for their 
development." 

The Subcommittee's idea as to the scope of the re¬ 
port Which tliey asked one of their members, Dr. 
Murie, to draw up was to select some typical fishing 
station and report on the conditions there, " instead 
of merely outlining what should be the basis of facts 
to be acquired at each special station " Leigh, in 
EaseXj an important fishing centre on the north shore 
of the Thames Estuary, was the locality selected for 
the purpose, the selection being doubtless influenced 
by the fact that at Leigh rraded Dr Murie, who, 
4^id|||||being an active member of the committee, is 
accomplished zoologist, and has long been in close 
vplch with the fisheries of his neighbourhood. Dr 
^ne was accordingly appointed to report on the 
fisfieries of Leigh. He, however, found it necessary 
extend the original plan of the work and to make 
It inore general. The subcommittee was unanimously 
agreed as to deficiency of trustworthy Information in 
regard to the coflji|ltions under which the various 
fisheries in the district are conducted. Further, as 
these conditions are dependent on certain biological 
data, it was necessary that some account of the natural 
history and inter-relations of the marine animals in 
the district should be presented The present volume 
(gBtrt i. of the report) is devoted solely to the marine 
biology of the Thames Estuary Information in re¬ 
gard to the fisheries themselves and a discussion of 
their economics are i eserved for part li 
Although deep-sea trawlers work from Ramsgate, 
DovoTp &c,| the main interest of the Kent and Essex 
lOptrlct centres in the estuarine fisheries, that is to 
la/jiin the operations of shrimpers, whltebalters, &c,, 
en^ln the great shell-fish If^ustries. In such an area 
tho ^torests of one class of fishermen are sometimes 
at^vartdnco with those of another class. In consider¬ 
ing^ daitns of one against the other, it is necessary 
ta bring a knowledge of biology to bear on the sul^ 
it lb not enough to weigh the evidence of (he 
themselves. 

iMuine Dr. Murie gives a very readable and 
" JQy^accurace account of the natural htitory 
I’^fUe^ltnats Inhabiting the Thames Estuary* 
Is a^M^ than a mere fauna of the areap ftlt 
CQoridered especially in their relation 
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and the general physical and biological conditions 
obtaining therein are first described Dr Murie then 
proceeds to explain the influence of tides and winds 
and of North Sea currents in determining the drift of 
fish food and fish eggs, and hence tlie distribution of 
the fishes, concluding the section by remarking that 
" a paucity or abundance of fish is indissolubly linked 
With the less appreciable presence or otherwise of 
minor (often microscopic) life extant—not, therefore, 
ns frequently emphasised, solely owing to objectionable 
instruments or methods of capture " 

In the next section are described the rise in the 
fisheries of Leigh and the various changes which have 
taken place in methods of fishing from early times up 
to the present day in that locality Then follows a 
large section on natural history proper, comprising all 
the known <}ata which are of interest from a fisheries 
standpoint with respect to the various forms of animal 
life found in the estuary, a list which begins with 
porpoises and whales and ends with shrimps and 
prawns 

The author deals ui no amateur fashion with these 
topics He is thoroughly acquainted with the literature 
of fish and fisheries, both of early and of recent date 
He has, for instance, made good use of such reposi¬ 
tories of research as the scientific blue-books of the 
Scottish Fishery Board and the Journals of the Manne 
Biological Association His own observations on the 
distribution, rate of growth, spawning and iseasonal 
fluctuations of the food-fishes, molluscs, and Crustacea 
are of considei able value. On such matters as the 
locauoii of the spawning places of the flat fishes, he 
seems inclined to lend too ready an ear to the opinions 
of fishermen, although it is not shown that the latter 
are capable of distinguishing with sufficient accuracy 
degrees of ripeness in a fish. A fish with a "full 
rood " ovary may be a long way in time and space 
from actual spawning. Even Dr, Munc himself does 
not seem to be very clear on this point When he 
speaks of a fish the ovary of which was in the " pinky 
vascular stage " as being in " a moderately advanced 
stage," we are not satisfied with so vague a descrip¬ 
tion; we require a more definite criterion of ripeness 
for scientific purposes 

Probably few experts wUl agree that the evidence 
which Dr. Murie adduces of spawning of flounders in 
' brackish water is adequate The presence in a given 
locality of full roed females, and later of flounder 
larvae half an inch long, doe^ not appear to prove, or 
even to suggest, that flounders spawn in that locality 
In regard to the rate of growth of various food-fishes, 
the author furnishes some interesting data, but he has 
not dealt with these in a sufficiently detailed way to 
render them of much use as a contribution to the 9ut»- 
ject He has not adopted, as other modem investi¬ 
gators have, Petersen’s method of separating the fishes 
into annual groups or generations by the principle of 
die midrslze. » 

Altogether the book tains a mass of valuable and 
detail^ uiformatlon respecting the marine tfiolggy of 
this important estuaiy, Such informatidh is an In- 
dispennble preliminary to an intelligent grasp of those 
practical 4»roblems to which 'die attentlori of the com- 
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mittee and of others interested will be directed in the 
second part of this report 

Dr. Mune confirms what has often been stated for 
other focaliliGs, viz that the shrimpers destroy enor¬ 
mous quantities of the younj^er members of valuable 
species of flat fish 'Whether the destruction alluded 
to is justified by the apparently unfailinfr perennial 
abundance of the brood fishes is doubtful As has been 
pointed out by Dr Petersen, there may be plenty of 
cffRS and young- fry of n given species, and yet the 
number of the larger and relatively much more valu¬ 
able fishes may be seriously declining, as is maintained 
by many to be the case with plake and soles The 
question rather is whether the little flat fishes which 
escape the shrimpers in the Thames Estuary are 
numerous enough to replenish the stock of the larger 
fishes in the deeper waters ofT shore. In ^his connec¬ 
tion local interests ought to be subordinated to those 
of the country in general, and therein seems to He the 
danger of a too concentrated attention to purely local 
interests to which sea fisheries committees arc 
naturally liable. 


A STVDY OF GESWS 

A Study oj Bfiiish Cemus By Havelock Ellis. Fp 
\iv+3QO (London Hurst and Blaikett, Ltd , 
1904 ) Price 7J, bd net 

R HAVELOCK ELLIS points out that owing 
to the completion of the ** Dictionary of 
National Biography it has at last become possible to 
obtain a comprehensive view of the men and women 
uho have built up English civilisation, and in order to 
aster lam the composition of these elements of in¬ 
tellectual abilily w-hich the British Islands have con¬ 
tributed to the world, and as a help to the study of 
the nature of genius generally, he has freely made use 
of this monumental work 'fhe author took as a 
basis o( eminence those to whom at least three pages 
are devoted in the Dictionary,’' but he also intluded 
some about whom less was said if they had shown 
intellectual ability of a high order, and conversely he 
eliminated those about whom much was written if they 
did not possess intellectual ability The final selection 
yielded 975 British men of a high degree of intellectual 
eminence and 55 women. These 1030 persons are dis¬ 
cussed from various points of view, and in appendices 
lists are given of their names, their activities, their 
places of origin, the occupation of their fathers, and 
other data 

Apparently the counties that have contributed most 
largely to the making of English men of genius are 
Norfolk, Suffolk, Hertfordshire, Warwickshire, 
Worcestershire, Herefordshire, Budcinghamshire, 
Cornwall, Dorsetshire, Oxfordshire and Shropshire; 
perhaps Somerset, Devonshire, Q-loucestershire, Wilt¬ 
shire and Essex should be added to this list Mr. 
Havelock Elhs recognises three great foci of intel¬ 
lectual ability in England;—(1) the East Anglian 
focus; (2) the south-western focus; and (3) the* focus 
of t^ Welsh Border. The first of these is the most 
recent and the most mixed ethnoioglcBllyj^as East 
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Anglia IS verv open to invasion, and all kinds Of 
foreigners have settled there. The second is Ihe- 
largest and the oldest, and the population has much 
darker hair; it may be called the Goideli^lberian dis¬ 
trict The district is defended by Wansdyke and 
Dokerley Dvke. The third is termed the Anglo- 
Brythonic district. The AngJo-Danish part of 
England—Lincolnshire, Nottinghamshire, Derbyshire,. 
Yorkshire, and thence into Scotland—has its own 
peculiar ■inthropological characters Its children have- 
usually been more remarkable for force of character 
than for force of intellect* East Anglia is productive 
of great statesmen, ecclesiastics and scholars, and of 
muMcal composers and painters. It has no aptitude- 
for abstract thinking, its special characters seem to be- 
humanity, patience, grasp of detail, and love of 
liberty. The people of the south-western focus arc- 
sailors rather than scholars, and courtiers rather than 
statesmen; they are innovators and pioneers in the 
physical and intellectual worlds, and, above all, are im¬ 
pressive, accomplished, and irresistible personalities. 
The genius of the Welsh Border is artistic in the widest 
sense, and notably poetic; there Is a tendency to literary 
and oratorical eloquence, frequently tmg^ with re¬ 
ligious or moral emotion, and there are no scientific 
men of the first order The genius of Scotland has. 
been mainly produted bj the tract between the Cheviot*- 
and the (xrampians 

In science Scotland stands very high, tfeland 
extremely low It is in the exact sciences that 
Anglo-Dane triumphs; but the science of the di>tri 9 
1$ not exclusively mathematical, and geology especially 
owes much to the Anglo-Dane. The East .\nglian is 
a natural historian in the widest sense, and shows 
little or no mathematical aptitude It is not easy to 
see anything specific or definitely Brylhonic in the 
scientific activities of the Welsh Border; at most it may 
be said there is some tendency for science here to take 
on a technological or artistic character The scientific 
characters of the south-western focus are quite dear; 
what wc find here 1$ the mechanical impulse, and more- 
especially the physiological temper; inventors are 
numerous. 

This is only one of the vjrious subjects dealt with 
in this interesting book; in the chapter on heredity and 
parentage we find it stated that inheritance of ability 
IS equally frequent through father and mother; genius- 
producing families are apt to be large, and the meri 
of ability tend to be the offspring of predomincUiUy 
boy-producing parents, and p^aps women of ability 
tend to belong to girl-produdng paretits. There U 
a tendency for men of ability to be either the youngest 
or more especially the eldest of the family. Tlifr 
fathers of our eminent perms have bm pre-> 
dominantly middle-aged or even elderly, vthild tha 
mothers have been at the period of greatest vigour 
maturity. 

Eminent persons have frequeedy sbMn jK^Ittsd conr^ 
stitutional dellcapy in infancy'and eaiiy^Hfe,' but 
developed quite exertional {ihysical htUtth and 
The dtiM feature in chUdbocHl, brought out by 
sent data, is precodty, and this 
at some length. The relation of enunenee^^iMt|^ 
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logical conditions is duly considered, and Mr Havelock 
Ellis summarises his conclusions as follows -— 

‘*We cannot, therefore, regard genius either as a 
purely healthy variation occurring within normal 
limits, nor yet as a radically pathological condition, not 
even as an alternation—a sort of allotropic form—of 
insanity. We may rather regard it as a highly sensi¬ 
tive and complexly developed adjustment of the nervous 
system along special lines, with concomitant tendency 
to dfifert along other lines. Its elaborate organisation 
along special Vines is often built up on a basis even less 
highly organised than that of the average man It is 
no paradox to say that the real affinity of genius is 
with congenital imbecility rather than with insanity ” 

The rnticism will doubtless be made that in many 
cases the individuals dealt ivilh bv Mr Ellis arc too 
few in number to give trustworthy results; but this 
is a matter that was beyond Jus control, and no one 
can say that he has not made the most of available 
rnatenal. 


TEXl-hOOKs Of Pin^IClL CHhMISlRW 
Introdurtfon to the .Study of Physical Chenustty By 
Sir William Ramsay, K (J.B , FRS' Pp 4!^- 
(London , Longmans, Green and Co, JQ04 ) Price 
15 net. 

The Phase Rule and tls Apphcalwn^ By Alex. 
Findlay, M A , Ph.D , D Sc. Pp. Ixiv + 313 
(London . Longmans, Green and Co , 1904 ) Price 

5 «- 

I T will be readily admitted that there is on the part 
especially of our younger cheniists, a growing 
appreciation of the methods and re««ults of physico¬ 
chemical investigation, and the issue of a series of 
text-books of physical chemistry under the able super¬ 
vision of Sir William Ramsay will be a welcome 
Stimulus to the prosecution of study and research on 
these lines. Dr Findlay’s book on the phase rule is 
the first of the senes, and other volumes are promised, 
dealing respectively with stoichiometry, relation 
between chemical constitution and phv sical properties, 
electrochemistry, spectroscopy, thermodynamics, 
chemical dynamics and reactions. The advance being 
made in some of these departments is much more 
rapid than in others, and the plan of having a volume 
for each branch of the subject w’lll make frequent re¬ 
vision possible where there is a call for it. 

Taken altogether, these volumes will be an accept¬ 
able addition to our chemical literature, for up to now 
the English student of physical chemistry has been 
dependent chiefly on translated text-books for detailed 
treatment of certain advanced portions of the subject 
One or two of the promised volumes, it is true, will 
coyer well trodden ground, but they arc requisite in the 
intorestB of the treatise as a whole, and the editor will 
doubtless see that harmony and uniformity are pre¬ 
served in the several parts. He has written a general 
UltMuCtion to the series, giving avrapid survey of the 
Knee along Whicfi the development of physical 
Aptollltry has proceeded, and indicating the sco^ of 
to be dealt with in the special voluinei. 
mere mention of phese nde usually strikes 
in' tfio heart of the non-machemactcal chemist, 
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but it may be said at once that Dr Findlay’s treat¬ 
ment of the subject is almost entirely descriptive. The 
phase rule ran be formulated in a simple enough 
manner, and its application can be appreciated even by 
those who may not fed at home w'ith Willard Gibbs 
Its merit is that it has rendered possible the classifi- 
cation of the various kinds of equilibria on a rational 
and scientific basis The parallelism between many 
cases of physical and chemical equilibrium becomes 
intelligible; the phenomena of polymorphism, as ex¬ 
hibited, for example, by sulphur, tin, and benso- 
phenunc, can be treated systematically, and the con¬ 
ditions of stability of vanous polymorphic forms caa 
be dehnilely formulated; the equilibrium between solid 
and liquid in binary systems can be fully interpreted, 
even when the two components form mixed crystals. 
In th^ exposition of these and many other points Dr. 
Findlay has done excellent work, and he has succeeded' 
in producing an interesting and comprehensive esti¬ 
mate of the v^alae of the phase rule in the classificatioa 
and interpretation of equilibrium phenomena 

It IS a very gratifying feature of the book that it 
contains full and up to date references to onginak 
work, and it is to be hoped th.it this feature will be 
prominent also in the subsequent volumes After all, 
the best text-book can serve only to introduce the 
student to the actual workers in his science, and the 
more of such contact the better Dr. Findlay has very 
properly been liberal in the reproduction of figures, for 
the exposition of the phase rule would be a difficult task 
indeed without those graphical methods of represent- 
ation that hitve been so characteristic of its applica¬ 
tion Tables of numerical data, taken from original 
papers, are abundant, and assist materially in the 
realisation of tlic actual experimental groundwork 
As a result of the physicochemical activity of the last 
tw^enty ye.'irs, and of the corresponding introduction of 
mathematical methods of treatment, more demands 
than formerly are made on the reasoning powers of 
the chemical student This is probably true also in 
connection with the phase rule, but no one who con¬ 
siders the material collected by Dr. Findlay will doubt 
that the application of these exact methods has secured 
a rich harvp'^t of coordinated knowledge, 

J C, P, 


OUR BOOK SHELF. 

Notes on Electrtc Railway Economics and Preliminary' 
Engineering. By W. C GotshalJ. Pp. iv+251. 
(New York McGraw Publishing Co , 1903.) 
Engineering Preliminaries for an Inierurban Electric 
Railway. By E Gon2e|ibBrh Pp. 71. (New 
York ; McGraw Publishing Co , 1903.) 

Tns economic side of engineering is one which the- 
student is generally loft to pick up as best he can on 
his way through life. Little attention is paid to Jt as 
a rule in the course of his technical training, ic 
IS not until he starts on practical commercial work that 
he begins to realise that pounds, shllhngs and pence 
enter as much into the engineer’s fotmulB as the 
I funilamesital units of length, mass and time. These 
two books should be ve^ useful, therefSre, not only to- 
the budding electric railway englneeri but also Co alt 
studcqfs of engineering, as serving to show^the many- 


580 


f^ATURE 


[April 21, 1904 


things needed besides technical knowledge to make a 
good engineer 

Mr Gotshall’s work is distinctly the more ambitious 
of the two, in that it seeks rather to point out the 
general principles applicable to all cases of electric 
railway projection, whereas Mr Gonzenbath confines 
himself lo the consideration in outline of a [particular 
case The student will derive from Mr GotsIialJ*s 
book a good idea of the importance of every detail m 
the original si heme, and will see how greatly the 
operating costs and the dividends may bo affected by 
careful design throughout He will also be able to 
glean some useful hints on the methods of dealing with 
promoters, landowners, and so forth, with whom, if 
he is ever called upon to draw up .i scheme for an 
electric railway, he is likely to have much to do 
Many of the details and particulars in both books are 
naturally not upplicnhle to this country, but this doos 
not materially detract from their value M S 

The Pests and Blights of the Tea Plant Second 

edition By Sir G Watt and H H Mann Pp. 
xv+42g (Calcutta, 1903) 

This work first appeared in 189S as a report of par¬ 
ticular investigations on tours, but is now a large 
volume of more than 400 pages, with numerous illus¬ 
trations The amount of information collected is 
enormous, and one may understand that no tea-planter 
can dispense with the work, the more so since such 
subjects as hybridisation and the different races of 
tea seed, weeding, tilling and cultural operations 
generally, drainage and manuring of tea, pruning and 
plucking, &c , are fully dealt with, in addition to the 
enumeration and description of the multitude of insect 
and fungus enemies w'hich the long suffering shrub 
harbours 

By means of conspicuous marginal notes the authors 
have undone most of the disadvantages inevitable 
from their general method of lumping together scraps 
of informanon derived from all kinds of sources, the 
relative value of which, moreover, is generally capable 
of being sifted because the references are given; in 
spite of this, however, and indispensable as the cncyclo- 
pa^ic information is, wc think much might be done 
in improving the style if the materials were better 
woven into a more narrative and continuous form 
Why is it that the introductory sections on general 
physiology of plants—the fundamental study without 
which the sequel is useless—are so often badly done 
in such works as this? Does it mean that the great 
schools of science have even yet not impressed I heir 
learning on the officials entrusted with such important 
treatises, or Is it that an older generation of workers 
not familiar with modern researches dominates the 
situation ^ 

Highways and Byways m Sussex. By E. V. Lucas. 

With illustrations by Frederick L Grigf?s Pp 

XX+ 416 (London : Macmillan and Co , Ltd., 1904.) 

Price 65. 

Mr. Lucas himself aptly describes his book He tells 
the reader —** My aim has been to gather a Sussex 
bouquet rather than to present the facts which the 
more practical traveller requires," and he has 
succeeded in writing a delightful, chatty account of n 
county in which Londoners have an especial interest. 
The history, architecture and folk-lore, the animal and 
plant life of the county, and the customs and 
characteristics of the people are all noticed by Mr, 
Lucas and skilfully woven into a pleasing narrative 
The illustratiiins, of which Acre are nearly eighty, 
are excellent, and add greatly to the chnrm ^ Ae 
book. 
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LETThUS TO 1 HE EDITOR. 

[The Editor does not hold himself responsthU for oHni^ns 
expressed by his correspondents Neither can he iifiderldli^ 
to redirn, or to correspond with the wfiteri of^ refected 
I intended for this or any other part of NaturB. 

No notice is taken of anonymous communications j 

Learned Societies. 

Tiilue arc two other tlefetts ot the present system of re¬ 
porting on paperii to whkh 1 desire to direct attention. In 
Lhe I'lrsit place there arc Lcrtain mathematicians who re- 
semblr the Athenians in the time of St Paul, who spent 
their time in nothing else, but either to tell, or to hear some 
new thing *’ 'Ihey are consequently averse to reporting 
in f.ivour of a paper unless iC contains new results. Against 
thia exu ssive l raving after novelty I emphatically protest 
Many intere'sling lesuUs frequently drop out incidentally in 
the Luurse of a long and complicated investigation, whilst 
others have been originally obtained by some cumbrous, 
troiiblesomp and antiquated process,' and in my judgment 
d p.ipcr which supplies roncisc, simplified and improved 
I deriionstr.iiions of results of this chara(ter is quite as vd^u- 
[ dbk .Ts one \\hith is devoted to the investigation of new 

In the nc\t plncp, as a general rule, none of the 
couiuillurs present have read the paper unless any of them 
happen lo be referees Moreover, a good many of the 
icimrillors present, even if they hdd tried to understand the 
paper, would be quite incapable of expressing an opinion 
a«. to its merits, and 1 well recollect that 1 myself have 
sonietiints e\perienced considerable embarrassment when 
invited to vote oHinally as a counrillor against the publica¬ 
tion of a paper which lay ouLsiilc my own line of reading, 
.ind 1 have sometimes got over the diflTiculty by abstaining 
I from voting,^ 

1 regard Prof Bryan's suggestions as altogether im¬ 
practicable. In the first place no person possessing Quinary 
10111 moil sense would run the risk of adverse criticism by 
cnnsenling to report on a paper relating CO a subject with 
whiih he was only slightly acquainted In the next place 
no author, except a very junior one, would consent to 
^uhjcLt his papers to the extensive revision, which Prof 
Hr) an appears to contemplate, at the suggestion of an 
iffi/?iiotrin and possibly n very junior referee He would 
probably regard such suggestions as a piece of Impertinence 
(and I recollect one such case in connection with a foreign 
iTiPtlu-maticmn), and he would make short work of them 
by insisting on the society printing his paper as it stands 
or returning the manuscript for publication elsewhere 
1 believe that every Royal Academician possesses the 
privilege of hanging a certain number of his ^ctureS'every 
year, and 1 see no reason \^hy a similar privilege should not 
be extended to members of learned societies with regard 
to the publication of their papers. A. B. BaasbT- 

Flcdborough Hall, April i6 


Department of International Research in Terrestrial 
Magnetism of the Gsmegie Institution. 

Tilt trustees of the Carnegie Institution at Ihelr annual 
meeting last December authorised the establishment of what 
is to be known as the '' Department of IqternaClonal 
search in Terrestrial Magnetism " An ollotment of tifciiity 
thousand dollars was made with the expectation that if ^ 
proposed work should be successfully organised, a SimUaf 
sum would be granted annually for Ae period requisite Id 
carry out the plan submitted by the writer as endor^ by 
leading investigators, and published in " Vear-book " Ho. 

2 of the Carnegie Institution 

The undersigned has been appointed director df the 
parlment, and has been given full authority tq 
It, beginning with April i Arrangemente have loUe. peiiil 
made so that the magnetic survey and mognefjfe 
atones of the United States, oondiketed dvider fiiii; Coast '^adid , 
Geodetic Survey, will remain In hli choygd as bdjreMdrfr- 

> Thfl mttfaod by which BuIh'b •qastldni for tbs MuuEob of a 

10 be prevtf in on ^ ^ ' 

be I 

■nm’i piper 


tea lo oe pravao in on axninpM. ',. 
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Th« general aim of the wtftk la ‘ to Investigate auih 
prbbleiDe of world-wide interest as relate to the magnetic 
and alectfic condition of the earth and its atmosphere, not 
JpeCificalty the subject of Inquiry of any one country, but 
of internadonol concern und benefit " 'ihe prime purpose, 
therefore-, of this department is not to supplant any exiil- 
iM organisation, but rather to fu/»/>feiTicnf, in the mubi 
eSKtive manner possible, the work now being done, and 
ito ei^ter only upon sulH investigations us lie beyond the 

K iwera and scope of the Loiintnes and persons ailively 
terested in ter resin al magnetism and almospheru 
aJectrJmty 

At Arse principal stress will be laid upon the complete 
reduction, discussion and lorielmiun of the existing observ¬ 
ational data, and upon early publicaiiun of the results in 
suitable form, in order to exhibit the present state of our 
knowledge. In this way will be revealed the gaps to be 
riled, and Ihe direction of future and supplemcntury investi¬ 
gations will be suggested While, however, this will 
constitute at first the chief work of the department, ii is 
likewise proposed to embraie favourable opjiortunitics for 
bupplementmg, by observation, llie existing data and to co¬ 
operate with others in the observing of such of the earth's 
magnetic and electric phenomena us arc of nionientary 
occurrence, and the investigaiion of whuh is of great iin- 
portame • 

Details as to the method of work lo be follov^id by the 
department and the Investigations undertaken will be made 
known later It is proposed that, whenever feasible, these 
having certain pieces of work already In hand shall be invited 
tJ associate themselves With the department 

A word of explanation as to the " inlcrnotional " churatter 
of the undertaking As oil the funds are supplied by 
the Carnegie Institution, it will not be possible to organise 
this department in accordance with the customs governing 
orgamsations the funds of which are contributed by various 
nations in concert, such as, for example, the International 
Geodetic Association, the Aiternational Caialogue of 
Scientific Literature," &c While, however, the basis of 
organisation cannot be " international " in the sense usually 
dehned by such bodies, it is the intention to conduct the 
work with the counsel of an advisory board composed of 
nspresenlatlve persons, irrespective of country The work 
itself, as already stated, 11 not confined to any one country, 
and in this sense the department is to be truly " Inter¬ 
national." 

That an important step has been taken by the Carnegie 
Institution will be patent to all who are interested in the 
development of our knowledge of the earth's magnetism 
and electricity Prof Neumayer, one of the representative 
Investigators who endorsed the underUking und promised 
support, expressed himself thus when this project was sub- 
mkicd to the Carnegie Institution — 

1 am of opinion that if this plan reaches its fulfilment 
it la the most Important step ever taken for the develop- 
merit of our knowledge of the earth's magnetism, Ihe 
thought which underlies ft must appeal to everyone who 
has ever been engaged in geom^netic investigations In 
no other branch or geophysics is it more essential to extend 
the inquiries over £e entire earth. Magnetic research, to 
be succeisfuli requires the cooperation of the most competent 
Invesdgators of all countries." 

AH communications intended for the department should be 
addressed as below L A, Baulr, 

Department of Terrestrial Magnetism, Carnegie 
Institution, Washington, D.C. 


> j The Pormnlion of Coral Rsefs 

In Nsturb for February 18 there is a paper by Mr. J b 
giving a concise account of his theory of coral 
r^i^ A more extended paper by him on the same subject 
appeared in fhe Geographical Journal for iqoa, and was 
fbUq^ed last year by one by Mr. GUnther on erosion on 
^ Wbst ooflst of Italy; the latter author proves, on a coast 
a vbry strong sand scour and Vitb loose, calcareous 
' on the fore-shore, that below " wind am water " 
} erosion to any appreciable extent goes on. Mr. 
'I obspfvations coincide with those of every day 
jSabi^, Mi should no one have already protested against 
views, will you let me record my most 

*7p9> 69 I 



Vigorous dissent^ Ihe principles of geology are so little 
understood, and ii requires such a level head in sorting out 
Lhe true from the false from among the apparently con¬ 
flicting evidences that one has to deal with, that 1 think 
when suih n glaring mi scone epCiun of the processes of 
nature as that of Mr Gardiner's is repeated in scientific 
journals some sinnd should be made before more mischief 
la done Ic is a disadvantage on my part not to have 
worked on coral reefs myself, but 1 have been working for 
ten years on .1 coast which is fringed with coral reefs only 
11 short aa\ from where 1 have seen it, and 1 have there- 
foie been able to study the base of the reefs without the 
disguising covering of coral limestone 1 have seen bearhea 
I ruwdc*d ujih the shells of animals still living m the adjoin¬ 
ing spa, raised two and throe hundred feet above sea- 
level, .md n tihori distance away 1 have seen consolidated 
sand-dunes going far below so.i-levoi, while from the 
submerged plateau ihe edge of which is called the Agulhaa 
Hank, Ur, Gilchrist has dredged large water-worn bouJdera 
far nut to sea. South Africa generally is a rising are.!, hut in 
a sinking area the exuit lonverso is true, namely, that with 
a general binking local elevations must occur. 1 hiS last la 
nut a now staiemeiit of fart, but a well established experi¬ 
ence, and one that has been treuled of again and again, for 
instance, by Suess, m his " Antlilz der t:rde,'”vol 1I. 
chapter 1 , and i" one which I behove can be proved on any 
ioast—it IS well brought out m Mr Gunlher’s paper, and 
in many desiriplions of coral islands, wiih such a state¬ 
ment before one, 1 am at a loss to understand where the 
room coiiirs in for Mr Gardiner's theory, or where are the 
dilTiculties which led to the manufacture of the hypotheses of 
M( stirs. Murray and Agassi/ 'iho one fundamental idea 
that dominates the whole conception of the earth's struc¬ 
ture is that the crust is never at rest, hut la incessantly 
rising and falling, and a corollvy is that each great rise 
or fall is never conlinuoua, but is the result of the surplus 
of a series of + und — movements If we are to adopt 
Mr Gardiner's view that submarine erosion can cut down 
solid rock to aoo fathoms below the surface of the water, 
geology niust be deposed from its pedestal as a science, and 
lelegated to the class which includes gnostic theology and 
suih like Ernesi H. L. Schuarz 

South African Museum, Cape Town, March 9 


Mb SchwahZj us fur us 1 understand him, queaiions the 
effects. If any, of submarine erosion and the necessity-for 
any view except that of subsidence to explain the formation 
of Loral reefs. 1 fail to see the parallel between the west 
coast of Italy and the Maldives, but it is obvious that 
wherever submarine currents exist there must be erosion, 
Its extent depending on their force, Ac 1 would refer Mr. 
Schwars to the detailed work on currents and the effeeta 
of organisms in my full paper on the MaJdive and Lacca¬ 
dive Archipelagoes in the " Fauna and Geography of dbt 
Maldives and Laccadives " He will And there certain refe^ 
ences, but in the same connection he 'ahould read Prof. 
Agassiz's numerous papers issued from the Museunl of 
Comparative Zoology at Harvard, and trot Max Weber's 
and Captain Tydeman’s reports on the Siboga Expedition. 

In common with most recent workers on the subject X 
have treated of my difficulties in respect to the acceptance 
of the subsidence theory in the paper atready cited and In 
my report on Fiji, and Mr Schwarz will pardon me if 1 
do not feel disposed to re-state them The nntlemen he 
refers to have probably stated theirs We are doubtless well 
aware of the general facts inentiomxl by Mr. Schwarz, and 
1 feel sure that we shall be only too happy If he Will explain 
our difficulties and assist us in arriving at the truin on 
this important question. 

f may take this opportunity of pointing out that, accord¬ 
ing to the report o! the Coral Reef Committee, Funafuti 
has probably been largely formed by subsldeocei and banco 
may be an example of the fourth mode of formation 
.mentioned in my article ]. Stanley Gardimbr. 

Zoological Laboratory, Cambridge, March 31. 


DsmonRUatioo of MagnetoalriGtion. 

In a recent number of Naturr (Mar^ 34) Prof. 
Nagaoka describes a method for demonstAting ibe rhaiwa 
ofmgth of an iron wlr-e by magnetisation, 1 have for 
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bevprdi yedfd used the following arrang^ement for this 
purpose 

A small weifrht Is suspended by an iron wire constilutinf^ 
a torsion pendulum Direct current is sent throug'h this 
suspending wire nnd through a magnetising coil which 
■surrounds it This direct mrrent is reversed m the 
magnetisinf^ coil (or in the suspending wire) in rhUhm with 
the free oscillations ol ihe peiiduluin Thii laiises the out¬ 
side portions of the suspending wire to be magnetised 
successiveh along right nnd left helual lines, nnd the 
armmpanjing changes of length along the lines of magnet¬ 
isation cause the w^re to twist slightly to right and to left 
with the reversals of current After 5e\eral ie>ersals of 
furrent the oscillations of the torsion pendulum bo oine 
easilv perceptible \\ S raisKLiN 

Physical Laboratory, Lehigh Lni\prsih. South 
Bethlehem, I^a , April 0 


Wawo and Palolo Worms 

In \our inleresling note on the palnin worm nf S.'imoa 
(\ati Rt, Minh Ti, p an ciiui li is crept in nlioiil 

the 'icaw'ci of Ruinphius, w'hich '^aul (u be dnubtleiss the 
same ns the PacilU palolo I hanks to the kiiidncs- of 
J’rof Ma\ Weber, the he.id of the Dutch Sjlpogn K\pedilion, 
that explored the seas of the Mala\ hipel.igo during ihe 
\ears iH<)<)-inoo, I had the nppnrtunitv of examining a 
cluster of these worms fiom H.iiitbi where llie\ are called 
riche b\ llip natiip^, especi.ilh in the months of ^^a^ch and 
April, the spLond and third nights after full moon thev 
.are swarming there in great numbers at the siirfacp nf the 
sea 

In the " Riniiphius-gedenkliOeU ” lunseci uteri to the 
memorv nf the eminent naturalist nf Amboy na, who cued 
two hundred vears before, which was edited b( the Koloninnl 
\iuseum at Haarlem in Kjoa, 1 published a short descrip¬ 
tion and some figuies of this interesting worm 1 hough, 
like the Pacific palolo, a member of ihe faniiK of 
Kuniridflf, the ii’au'n or oi'lic belongs to the gpniii» Lvsidice, 
aiid IS n rather small worm, mea.suring about 65 milli¬ 
metres in length Nearly all the specimen^ were in a state 
of sexual inaturit\, their bodies crammed with sperm or 
oia, but without showing an\ epiLokal rliaraiters, the 
number of males and females appears to be nearly equal 
fn our preserced specimens ncaily all the loloiir has 
lanished, hut during lifetime males and females un¬ 
doubtedly ar6 differently colouretl, probably giccn mill red, 
as siat^ bv Mr \an Hnsselt, the assistant-iesideiU, 
who crrllccted the woriiiH R llORsi 

Museum of Natuial History, Lc\den 

(fiiL writer of the notice merely followed the ongin«'Ll 
auilior, Mr Woodworth, in identifying the “wawo” with 
the palojo On referring again to Mr. Woodworth’s article, 
he linds the mode of expression somewhat ambiguous, so 
that It might poisiblv bear another interpretation — Foitor ] 


The Baee pf Nepiei'e Logeritbmar 

In lour issue of March 3 (p 409) I read — " The base of 
Burgi's logarithms is nearly c, and that of Napier's nearly 
'* In the “ Encyklophdic der Elementarpn Algebra iind 
Analysis,” by Heinrich Weber, Leipzig, icjoj, p 108, I 
read —“ Die Basis der Nepersthen Loganthnien stimmt 
also sehr nahe mit der Zahl e uberein ” 

Can vour reviewer kindiv explain on w'hich side lies the 

Auoifo Bossktii, 

Turin, ftal\ 

Whvt Napier actually gives in his table is a senes of 
natural sines with a corresponding series of logarithms 
w'hich diminish as the sines increase, If a Napierian 
logarithm Is considered to be the logarithm of the sine 
Opposite CO which u stands, the base is approximately , 
but we may. if wc like, regard the logarithms as logarithms 
of cosecants, and the base is then approximatelv e. Or 
again (as m “ Encycl. Brit xvll , 179) we may take 
Napier s sines as actual integers, and use log Nap n for the 
logarithm piace^ opposite n m the table, then we Ave 
approximately 

log Nap rt=io' log. (loVn) 

NO. 1799, VOI 69] 


Thus opposite 5000000! which Is entered as the sine of 
30" to radius 10' we have a logarithm which, read as an 
integer, is approximately 10^ log.a. Inspection of Napier's 
tabic gives more information than any brief description can 
do, as will be seen from what has bM Said, the definition 
of a Napierian logarithm and of its base depends to some 
extent upon how w'c translate his phraseology inlo modem 
not.ition G B. M 


BORINGS INTO A CORAL REEF.^ 

'"p H E w ork before us consists of a senes of reports 

* b\ different authors in connection with the three 
expeditions that were sent to Funafuti in 1896, 1897 
and 1898. Their object was to obtain by boring a 
verticjl core of at least 100 fathoms from the rock of 
a typical atoll, to settle, if possible, the vexed question 
nf Its lorm.Uion Naturally the different parts 
of the work .irc of unequal value Indeed, all must be 
regard* d as of quite subsidiary importance to that on 
the core, .end aic of interest mainly in so far as they 
throw light on its composition 

Little modern scientilic work shows a better record 
of di terminal ion and thoroughness than this The 
first expedition under Prof Sollas was a failure, but 
the experience gained in its two borings of 105 and 72 
feet made possible the subsequent success of the later 
expeditions, and the reports qf its members threw a 
flood of light on ihe atoll itself, its fauna and flora 
The most valuable direct result was the production of 
a iliart giving ,1 more thorough and detailed survey of 
an atoll ih.in had ever before been attempted llie 
gre.it r.ire exercised by Captain Field and ihe officers 
of H,M S Pengum in this work has made feasible, 
by fi re-survey of the atfill in a few decades, a com¬ 
parison to show the changes that are at present in 
progress To it we owe the possibility of the detaiM 
geological survey of the atoll by Prof David and Mr 
Sw'fot (Section v ), which will be of material assistance 
for the same purpose The magnetic survey, too, 
worked out by Captain Creak (Section in ), by point¬ 
ing out in the areas of greatest disturbance the prob¬ 
able positions w'here magnetic rocks might nearest 
approach the surface, suggested the idea of driving a 
boring doivn through the bottom of the lagoon, Sub¬ 
sequently brilliantly carried out by Mr. Halligan with 
the aid captain and oflicers of H.M.S. Pofpotse 

(Section vii), Fig i 

The second expedition carried the bore to 698 feet, 
but was uns.atisiactory in view of the small amount 
of core obtained. It,' however, completed the geo¬ 
logical survey of the islets Finally, the third expedi¬ 
tion drove the same boring beyond 1100 feet, the greater 
part of Its core being almost continuous, and put down 
a second in the lagoon to a depth of 24c feet from the 
surface. Collections were also made from the outer 
slopes to 200 fathoms, and the biology of ihe atoll 
was studied by Mr Finckh (Section vi!) 

The latter section is, perhaps, the least satisfactory 
part of the whole report, mainly because the e?tamin- 
ntion of the core suggests so many questions to which 
no answer is given. Its most interesting observations 
are those on the rates of growth of various organisms, 
a mass of Halimeda three inches in height and 
ness in six weeks being quite remarkable. Aftentipn 
is directed to the barrenness of the eastern or vin^'’ 
ward reef as compared writh the western or Msuaipi. 
reef No explanation beyond thatof an ** epi4ein|d^^ia 
afforded, though whether any Is necessary bbybtid the 
known effects of sediment on coralline life and the 
undercurrents on exposed reefs, 'both far more Im*'' 
portent to windward, is doubtful Hie seethoti 

^ "The Atoll of Bilnf tlw Ropari of iht Colsl Rm^ CM* 

Sl35i5 X.*7?ibllS!3^y 
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the idea that the Funafuti reefs are ^o^^ very dilTcrent 
from what they were when the core v^as bring- formed 
Practically Lithothamnion, Hahmoda, Heliopora, 
Mlllepora, Porites, Madrepora and PtKillopora an* 
stated to be the only sedentary organmms of ini[K)rtance 
at the present day. the section being little more than 
an essay on them We look m vain for precise 
accounts of upgrowing shoals more th.in two or three 
fathoms deep, of the silting up of the lagoon, and of 
the outward extension of its encircling reels Does the 
boring nlga Cliona occur in the living nef lornls, and 
do boring worms ufTeit them''' 

The detailed account of the collei (10ns from the ruiter 
slope is not included in the present re[Kirt, a nialti r 
of regret when one considers their importanii in con¬ 
nection with the depth of formation of the core and 
with certain theories of loral reef (onslruclion. As it 


' but the dredgings -nerc evidently too few—the 
' naturali*;ts had only an open row boat—for deductions 
to bi' drtinn as to the occurrence of individual species 
' and gunera 

i 'I he mrtin part of the work, that on the boring, 

! appropriately commences with a gener.il introduction 
' b\ Prof Judd, in whose hands its supervision was 
' placed. From the main hole, 1114! feet, about 3H4 
leet nf cui^* was obtamed ft was carefully labelled, 
find boxes of sand collected at intervals to fill up its 
' gap-* From the middle of e.ich piece of rock a slice 
v\ris taken longitudinally, the total length of these 
being the toUl length or the core These slices were 
I then examined, and from all portions which presented 
difliculty microscopu sections were ground The 
, corals of much of the core b( ing m the form of casts, a 
set of w’ax impressions of recent forms was made for 



Fig I —Tha Ligoen fionni AppuAiiu on H M S. Por^isw, 


is, the general r^>ort on them forms one of the most 
tmeresting sections of the volume, and it is greatiy 
to be hoped that the specimens will subsequently be 
deptfslte^lth the core. The face of the cliff, 40 to 
1:40 fathoms, is apparency composed mainly of the 
mnains of the same organisms as form the shelf 
above, while the area at its base, from 140 to 200 
fathoms, is covered by a talus of the^ same. A few 
AtM,cords and some Halimeda (orse piece ^ fathoms) 
"iff'fctPe' obtain^ below ao fathoms, but this depth is 
ebnUHiered to be about tneir true limit. Lithothamnion 
Pblytrdiria grew in abundance from the sutface to 
while Cycloclypeus. a foraminlferan 
SmWv. present in the core between 370 and 1^0 
> tOUi^ from 30 to 200 fathoina. In addition 

corals and other organisms were secured, 

' 799 , VOL. 


comparison. Prof. Judd personally contributes a most 
valuable article on the chemical composition of tho 
core (Section xiii), while to Dr Hinde we owe ita 
detailed examination and the elucidation of the natui^ 
of its organisms, with the exception of the ForamlnU 
fera, assigned to Mr Chapman (Section xi.). l.tastly, 
Dr. Cullis gives a full report on its mineralogical 
changes (Section xiv) 

From the surface lo a depth of 748 feet only 72} feet 
of core were brought up The first ;eo feet gave 26 
feet, consisting mainly of corals and me regular reef 
otfanisms very little changed in any,way. Deteper 
the aragonite of the corals was foufd to have hitn 
gradually dissolved, other organisms of more resistant 
structure persisting, until at about 400 feet such core 
as* ifiere is consists of cavernous Umestone,i formej 
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largely of Foraminifrra with casts of corals, the whole 
cemented together by crystalline calcitc Foraminifera 
predominate still more between 637 and ^48 feet, where 
the rock becomes soft and chalky looking, crystalline 
dolomite largely replacing calcite as the cementing 
material. From this depth to the bottom, 366^ feet, 
the core was 311^ feet long, the rock being a hard 
dolomitic limestone, with frequent cavities where 
organisms had been dissolved out Corals arc only 
represented by casts, and these arc generally very 
badily preserve, though in some places protected by 
incrustations of Pol^trema or Litholhamnion Here 
and there occurs a disposition to form alternate bands 
of corals and Foraminifera mixed with detritus, the 
thickness of the latter considerably exceeding that of 
the former. 

The whole core was divided into in6c lengths, each 
of which has been separately examinr^d and described 


which the various expeditions were sent out to solve. 
Their matured judgment, after examining the whole' 
core, could not but have been of great value. It is 
quite clear, however, that they consider the whold core, 
running through nearly 300 fathoms, to consist of the 
same materials and to have been form^ in the same 
wav Lithothamnion, Polytrema, and certain Foram- 
mifera extend through the whole of it, but also live 
down to 200 fathoms Unfortunately our knowled^ 
of the bathymetrical limits of corals is less certain, 
but, so far as it at present goes, they cannot have 
grown at a greater depth than 50 fathoms^ The 
characteristic sedentary organisms of 50 to 200 fathoms 
are stated to be absent from the core, and, if this be 
the case, it seems almost certain that Funafuti in its 
upper 200 fathoms owes its formation to some change 
or changes of level in the sea floor. 

Had there been such a subsidence practically ail 



Fic ■ —Ocotn Side of Kunafuii laland, frooi tha llvinf UthoihBinnlon Reef i j ihe Harrlcuie Beach, oppoilu the Site of the main Bodnji. 


by Dr. Hinde. The core from the borings of the first 
expedition was similarly treated, as was also that from 
the lagoon kraring, though the latter was largely frag¬ 
mentary in its nature. It was situated about one and 
a half miles from the middle of the eastern rim of the 
lagoon, and commenced at a depth of 101 feet. Two 
borings were made, the deeper reaching a depth of 
144 feet below the floor of the lagoon. To a depth of 
70 feet an uncemented material was obtained consist¬ 
ing mainly ^ Hajimeda fronds and a few Foramini- 
fera. Belowf^his was gradually replaced by a porous, 
rubbly limestone formed of the same ^nera of corals 
as now live in the lagoon, together wi& Foraminifera, 
the whole cemegted by calclte into a hard rock. 

In our opinion It is unfortunate that Prof. Judd and 
Dr. Hinde have not clearly expressed their opinions 
on thy formation of the atoll, really the sole quSsMon 

i^ia 179$. VOL. 69] 


the corals of the core should be in their positiofw of 
growth. Corals are frequently stated in the report tp 
be BO, but the question as to whether they are or are 
not is such an important one that the full evtdenpe 
should have been ^ven Coral colonies differ Inrgefj 
in different parts of their surfaces, but that any Con¬ 
clusions could be drawn from casta as to their poul^B 
of growth seems doubtful. Again, the relatively 
size of the corals found in the cor^^ve or pr 
more corals per foot-nloes not agree with the^uBiieii 
descriptions that have been given cJ' coral' grdw^ 
tn Mtu, and seems better explained by uie cOpsoudatU)^ 
of a heap of dead corals. If the rdw were fprmfid|py< 
a growing reef in shaUow water it should he pbjKfHm 
that no reef similar in its consdtutlbn was fpfhld ^ 
Mr. Finckh. However, the authors evidently choa^ 
that they have proved a.t^rtlcal thickness 
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300 fathoms of roik noi sihowin^r or^.tnisms oilier ih.ui 
livO in the upper 50 lathonis, and in th u cMse the etm- 
clusiqn can hardly be avoided thin, subsideme has lakLii 
place 

The analysis of the core rock slious thnt down to 
about 6|(o feet it is a limestone, between 10 and 35 feet 
contaffling more than 10 per cent of mai^ncsium 
carbonate with two maxima of about 16 per cent., but 
below this averaging about 4 per cent Still deeper 
it becomes dolomitic, containinf;r upwards of 40 per 
c«nt of magnesium carbonate, but m one area, S20 lo 
870 feet, averaging Jess than 15 per lent., with further 
falls at T061 and 1080 feet The presfner of 4 to 5 per 
cent of magnesium carbonate is explained by the 
leaching out (solution) of the more soluble calcium 
carinate, while the magnesium carbonate is left to 
enrich the rock. This factor will not serve to explain 
cither the large amount near the suiface or the 
enormous increases at certain depths, but the reader 
should carefully ronsider for himself Prof Judd's dis¬ 
cussion of the chemical changes 

Considered in its entirety, the work lias been well 
and caref4i]ly done It adds iminensi 1 ^ lo our know¬ 
ledge of the possible means of the formation of coral 
reefs, and shows lh.it subsidence rna\ have at any rate 
played a dominant pai l m the formation of Funafuti. 
The .illustrations are well chosen and all that lould 
be desired The geology is illustrated by an admirable 
seric^ of maps Indeed, the work reflects immense 
credit on all who have been connected with it, and 
cannot but be of great permanent \alue 


THE FORTHCOMING CAMRRIDGK MEETING 
OF THE BRITISH ASSOCIATION 

THE fourth meeting of the British Ass^ociation at 
Cambridge will be held this year from August 
17 tu August 34, In 1833, the third year of its exist¬ 
ence^ the association met at ("iiiiibridge under the 
^sjdoncy of Prof Adam Sedgwiclc; Sir J. F VV 
Hcrschel presided over the si'cond meeting in 1S45, and 
thp third Cambridge meeting was held in 1862 under 
,tlie.presidency of Prof. Wilhs 
'The arrangements nre already suflicicntly advanced 
to admit of n preliminary' forctast of the programme 
of the meeting next August The invitation to the 
association to visit Cambridge in 1004 was prose 11 ted 
by the university and the town, and by the county 
'Councils of CamWidgeshire and the Isle of Ely, .tiid 
thtfise bodies nre all represented on the various rom- 
entrusted with the loial arrangcmenis. The 
( Mayor and Corporation lla^e kindly consented to the 
the Guddhall for the purf/oses of a reception 
rq6in» the Corn Exchange wiW be utilised for the 
president's address on August 17, and the lectun's will 
be given in the new theatre 
The sectional meetings will in most cases be hold in 
the buildings of the several mcicmkc depai tments, The 
secKons are the followang A, mathemetitnl and 
physical science, president, Prqf Horner Lamb, 
XK.S, ; B, chemistry, president, Prof. Sydney Young, 
F‘.R.S. tC, geology, president, Mr, Aubrey "Strahan, 
F.K.S.; D, Zoology, president, Mr. William Bnle-son, 
*PiR 4S. ; E, geography, president, Mr Douglas W 
j Freshfield; r, economic science and statistics, prcsi- 
, dsenU Prof. William Smmt; G, engineering, president, 
Charles A, Parsons, F,RS.; H, anthropology'. 
plNrsMertnt, Mr Henrv Balfour phvsiolngy, presi- 
Fnpf, C S. Sherrington F.R.S.; K,^^botany, 
,Mr. Francis Darwin, F.K.S.; L, educational 
j^^oOi^osident, the Right Rev. the Lord Dishop of 

Handbook to the Natural History of Cambridge- 
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shire,” spctiallv written for ihe meeting under the 
editorship of Dr J E Marr ,ind Mr A K Shipley^ 
will be published bv Lhi I mversilv Press, the syndics 
111 the Press ha\(' decided to presciU a eouy tq each 
[ickei-holdrr, proMded that the number lo be supplied 
for the purpose does not excei d ji>oo topics A S;pccia 1 
edition of Mr J W Clark's " (juide to the Town 
and University ” will be prcscnti‘d to each member 
of the association, also a senes of exiiirsion guides^ 
together with a coloured map of East Anglia supplied 
by the Dm ctor-General of the Ordnance Surveys. 

h'mmanuci College has agreed to eiiltrLain the 
secretaries of sections The majority of the colleges 
have expressed their aviII in guess to enter I am free of 
charge a limited number of distinguished guests, and 
some of the colleges have agreed to place rooms at 
the di.spos.il of members of the ns<»ociatJon, making a 
charge for meals and attendance Girton and Newn- 
ham Colleges, and the Ladies’ Training College, have 
.also agreed lo extend hospitality and lodging accom¬ 
modation Lo British and foreign visitors. 

-A considerable number of favourable replies liave 
been received in answ'cr lo invitations issued to 
American and foreign men of science; it is expected 
that at least km M'^itors from abroad will be present. 

The master and fellows of Trimly College have 
kindly granted the use of the college for n conver- 
sa/ione and rw'eplion to be hold on Thursday, Vugust 
18 The Lord-Lieutenaiil of Cambridgeshire and the 
Mayor of Cambridge will entertain the members and 
associates nt a garden-party in the Botanic Garden 
on Monday, August 22. The High Sheriff of Cam¬ 
bridgeshire has also expressed his Intentioi) of giving 
a garden-party during the meeting. 

It 15 hoped that a table d^hdie lunch w'lll be served 
on week-days 111 certain collcjjfe halls. Light refresh¬ 
ments will be served each day (including Sunday) in 
the Masonic Hall, adjoining the museums and cloite 
to the reception room, from la to 8 p.m It hks 
also been arranged to have an open-air cafd ahd bew* 
garden on ground adjoining the museums, which will 
be 0|H!ii on week-days, from 1 r to 6 

The coininittee has provisionally arranged ^ eleven 
excursions for Saturday, August 20 ITiese indude 
Aiidlev End and Saffron Walden, Brandon and 
Didhngton Hall (hint-knapping industry and Lord 
Amherst’s collection of Eg;^tian antiquities), Cromer 
(geological), the Dykes of Cambridgeshire; Ely, Hot- 
flelcl and .St. Albans, Lincoln, Lynn, Castle Rising and 
S.indringhnm, Norwiih, Wicken Fen, Wi*.beCh and 
Wofid Works 

On Thursday afternoon, .August 16, the registrary 
of the university, Mr. J. Willia Clark, will deliver a 
lecture on V The Ongin and Growth of the Uni** 
versity,” The evening lecture on Friday, .\ugu6t itf» 
will bo on Ripplo-marks and Sand-duno^,’' by Prof* 
George Darwin, and on Munday, August j**, the second 
evening lecture will be delivered bv Prot. Osbornr, of 
Now York, who will give an account of ” Recent Ex- 
plor.ilions and Uesfarches on Extinct Mammalia..’’ 
On Saturday, August 20, Dr. J £ Marr will lecture 
lo the operative classes on ” The Forms of Moun¬ 
tains.” 

On Friday, August U), a garden-party will be given 
by the princiiial of Girton College, and on Tu^iday 
afternoon, August 23, members of the association wilf 
be entertained at N'ewMiham College. 

A classified list of lodgings and hotel arcommodatton 
IS now being prepared foi the use of intending visitors. 
Information in regard to lodgings may be obtained 
fram Mr. A. Hutchinson, Pembroke College. General 
i^uiries should be addressed eithe^ (p the local secret 


tarleSf British Association, or to 
Emmanuel College, Camhndge 


A C 







586 


NATURE 


[April 21, 1904 


NOTES 

notiLP with deep repret that Sir Clpinent Lp Neve 
l*'oster, F R S , professor of niinin]; in the Koval C oIIp^p 
■ of Science, died in London nn Tuesday, ai si\t\-three ^e.irti 
of age 

'\ HE Faraday lecture of the Chemical Soilpt^ was delivered 
at the Royal Institution on Tuesday b> Prof W Ostw'ald, 
his subject being “ Elements and Compounds " ^t the 
end of the lecture, Prof Tilden, who occupied the chair 
AS president of the society, presented Prof. Ostwald wdth 
a medal bearing the image of Faraday, which had been 
Especially struck in commemoration of the occasion A vote 
of thanks for the lecture was proposed bj Prof Oewar, 
seconded by Prof Thorpe, nnd supported bv Lord Rayleigh 

Mh Francis Cialton is about to address a circular letter 
and a schedule of questions to each fellow of the Ro^al 
Society on “ Ability m Families " He asks for a return 
of those relatives In specified near degrees who have 
achieved any kind of “ noteworthy " success Ihis is de¬ 
fined to be a success in any pursuit whate\er that ranks 
among those who follow that pursuit at least as high as 
suercss in gaining the title of F.R S ranks among men of 
science, ^Nothing is desired that is otherwise than honour¬ 
able to members of the family, and nothing that has not 
already appeared in print, though it would be verj difficult, 
if not impossible, for a stranger to hunt it all out for 
himself This new form o'f hereditary inijuir} is expected 
to bo fruitful of results, and will probably be extended in 
other directions after the expeneni-e of the present attempt 

The death is announced of Dr A P Aitken, professor 
of chemistry and toxiLology in the Royal (Dick) Veterinar) 
College, Edinburgh, since 1873 

Mr Pbrcv I^ongmuih. of University College, Sheffield, 
has been appointed junior assistant in the metallurgitul de- 
pai tment of the National Physical Laboratory Mr Long- 
inuir IS a pupil of Prof Arnold, and has for two years been 
engaged In research as a Carnegie scholar of the Iron and 
bteel Institute He will at present assist Dr Carpenter m 
carrying on the work undertaken by the laboratory for the 
Alloys Research Committee of the Institution of Mechanical 
Engineers 

As the searches hitherto made for Baron Tull's polar 
expedition have been in \ain, a reward of 3000 roubles 
(500/ ) is offered bj the Academy of Sciences at St Peiers- 
burg for finding the whole expedition part^, or any part 
of It, and a reward of 2500 roubles (350/) for giMng the 
first exact indications of tracing the partv The expedi¬ 
tion, which was sent out by the Academy of Sciences, left 
the Bennett Island, lying north of New Siberia, on October 
2b (November 8), iqoj, taking a southern direction It has 
been suggested that the expedition may have drifted 
towards Franz Josef I^nd, and it is therefore desired to 
direct the special attention of whalers to this notice 

The Weights and Measures Bill, designed to secure 
greater uniformity in the administration of the law relating 
to weights and measures), was read a second time in the 
House of Cominons on April 15 In moving the second 
reading, Mr Bousfield explained the provisions of the Bill, 
and pointed oU tliQt the fourth section of the Bill had refer¬ 
ence to the metric system It was proposed that after 
January i, 190S, the two abnormal systems of troj weieht 
and apothecaries'awelght should be abolished in favour of 
the metric system This w'ould produce no disorganisation 
«r trade, and would be an instalment of the reform d^lred, 
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which, although a melMurp w'as now before the other Houte, 

It was unlikely that anv Government would make eft bfocj 
as it w'ould at first result in unpopularity-) In the subsequent 
debate many obj'ections were raised to this section of the 
Bill, and It was on the understanding that the Section refer¬ 
ring to the niPtric v,yslein was to be withdrawn that the 
Bill was read a second time 

Wf regret to see the announcement of the death of Sir 
Henry I hunipson, distinguished as a surgeon and by his 
nrtne interest in man\ departments of science Sir Henry 
Thompson was born at Framlingham, Suffolk, on August 
fi, 18JO, and received hi^ early education at University 
Toilcge, London. He gained the Jacksonian prize of the 
Roval College of Surgeons in 1832 and 1B60 for essays on 
surgical subjects In i86b he was appointed professor of 
iliniial burgerv in Lniversity College Hospital; and in 
1H84 he became professor of pathology and surgery to the 
Royal College of Surgeons. He took a leading part in 
the establishment of cremation in this country as a proper 
method of disposal of the dead, and was president of the 
Cremation Society from Us foundation in 1874. 'He was the 
author of numerous works, including volumes and papers on 
the branches of surgery in which he was an acknowledged 
master, on motor car6, horses, diet and death certification, 
and III so of two novel*) For several years he culti- 
\ated astronomical studies, and had a well equipped observ- 
atury constructed at Molese^, but this was abandoned after 
a time, and the two fine refractors were presented to the 
Royal Observatory, Greenwich Later, in 1897, Sir Hertry 
Ihompsun added to his gift the thirty Inch photographic 
reffecLur which bearv his name He was knighted in 1867 
and treated a baronet in iSqq, and was the recipient of 
manv honours and di*^tinctions from professional and other 
learned societies, both at home and abroad 

PRofr r, I Bristol, professor of biology. New \ork 
Lniiersity, asks us to announce that English and Conti¬ 
nental naturalists will be gladU weltomed at the Bermuda 
BiologiL.ll Station foi Research. Harvard University and 
New York University unite with the Bermuda Natural 
llisitori Society in inviting zoologists and botanists to spend 
SIX w'eeks in this tenipoiary biological station, to be situ¬ 
ated, as last year, at the Flatts, Bermuda The laboratory 
U a new building, and is furnished with all the ordinal'y 
glassware, reagmts and apparatus provided In modern 
marine laboratories, but microscopes, dissecting Instru¬ 
ments, slides and cover glasses are not supplied by the 
station The means of collecting include a Eteam launch 
fortv-five feet long and crew, a fish-well sailboat and 
crew, row lioats, u two-horve carriage carrying ten or twelve 
persons, nets, seins, water glasses, towing and dredging 
apparatus, Ac Zoologists and botanists who desire to take 
advantage of the opportunities offered by the station should 
send applications as early as possible, and not later than, 
May I, cither to Prof E L Mark, 109 Irving Street, Cam¬ 
bridge, Mass , or to Prof C. L. Bristol, New York ujif- 
versity, University UeigliLs, New York City 

TifERE is at Durango, Mexico, a great mass of iron ore 
which has figured in story and fable for 300 years, and wM 
thought to be a meteorite by Humboldt, who, htmwerp 6 ! 4 ^ 
not quite reach Durango in his explorations. Mr. Le 
the United States Consul at Durango, now reports tbet t^ 
mass proves to be a remarkable dyke, emerging IrOm a 
rocky plain at the- elevation of 6500 feet, rising from 
feet to 6jo feet in height itself, and forming a mass of Idon 
ore a mile long and one-third of a mUe wide. It bid 
calculated that It oontains 500 to 660 mUHon |rrol» lodiv 
above the Surface, while there are no means of llflowfai^ 
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'WKat may be below Tho ore is* a haul specular hematite, 
‘With, oa^ an average, 60 per cent of metallii. irun, much 
•of it ^oing up even to 67 per cent 

The recent annual presidential address of Mr T Fairley 
to the Society of Analysts has been publishpd as a separate 
pamphlet, a copy of which has reached us The president, 
we notice, directed attention to the fact that we are falling 
behind both Germany and America in research work in 
analytical chemistry, and proceeded to urge each member 
of the society to do his utmost, not only to remove this 
reproach, but to seek to restore to this cauiitr\ a front rank 
Id the cultivation of this branch of chemistn 

There was a considerable attendance nC the triennial 
meeting of the German Meteorological Societ> held at 
Berlin during Easter week, under the presidency of Prof 
won Bezold, the meetings being held at the Jn-titut fur 
Meereskunde Numerous papers were read and discussed, 
(those on April 7 and 9 being mainly meteorological, and 
Ehoae on April 8 electrical and mjgnetical, the one which 
occasioned the most animated discusbion being communi¬ 
cated bv Prof Holdefleiss, Halle—Ueber die metenr- 
ologiBchen Ursachen des Ausw'intern^ des Getreides " On 
Che afternoon of April 7 the memlxTs were conducted o\cr 
Che Meteorological Institute in the Schinkelplutze, that of 
April B was devoted to the Ph)5iCtil Obscrvalor} at Pots¬ 
dam ; that of April 9 to the meteorological and military 
balloon and kite flying establishments at legel, and 
Che evening to the Geographical Societv's meeting, and 
Sunday evening to the Astronomic «il Observatory at 
Treptow At Tegel the Luftschifl militarv section charged 
A balloon of 600 cubic metres within three iinnutes, within 
fifteen minutes it had been attached to its inr, and, with 
two oflicerB on board, had disappeared beyond the clouds. 
The military authorities also tamed out wireless telegraphv 
experiments by means of kites Dr Assmann, in charge 
of the meteorological station, had observations taken at a 
considerable elevation by means of u kite, and also 
dispatched a small rubber free balloon with n set of in¬ 
struments attached. 

In accordance with an imperial decree, Lhe duties of the 
Earthquake Commiltee of the Acadeinv of Sciences of 
Vienna have been transferred to the Central Meteorological 
Office, the director of which is Dr J M Pernter The 
Citle of the institution is now changed to K.k. Zentral- 
anstalt fdr Meteorologle und Geodynamik 

In our issue of December 10, 1903 (p 135), attention was 
directed to some of the leading features of a paper read by 
Dr. H, R- Mill at a meeting of the Institution of Civil 
Engineers on November a.|, on the mean and extreme 
annual rainfall over the British Isles A complete copy of 
tfai# valuable paper has now been received, containing an 
abstract of the discussion upon it U is accompanied by 
(three tinted maps showing respectively the mean rainfall 
In 1870-^9, the masfjifium rainfall in 187a, and the niinl- 
mum fn 1887 There are also three outline maps showing 
poaltloifi of stations used, and the distribution of the 
eiEtrames of annual rainfaU, the years of occurrence being 
stored In the geographical positions of the stations. A 
glanee at the map of stations shows that great care has 
bean fiercised in their selection, and that matenals were 
ihjrtjwortitng (axcept in one or two of the Irish districts) for 

>rfll|t«rlcalily uniform distribution of stations Over the 
of the Islands 

" Tift gmot dusrfkU of February, 1903, has been discussed 
***** R. G. K Lempfert, and the results 
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published in the Quarterly Journal of the Royal Meteor¬ 
ological Sol let} of January last Before the completion of 
this investigation an elaborate discussion of the same pheno¬ 
menon was published by Dr E Hermann, of Hamburg, 
in the Annalen def Hydrographic for October and 
November, 1903 The English authors have approached the 
subject from a somewhat different point of view from that 
taken by Dr Hermann, and have concerned themselves 
mainly with the relation between the fall of dust and the 
larger motional of the atmosphere, illustrated by a series of 
maps embracing the North Atlantic and the western portion 
of Europe They have also paid more particular attention 
to the fall over the British Islands The area over which 
It fell thickly in England and Wales is estimated at not less 
than 20,000 square miles, to the soi.*h of a line drawn from 
Anglesey through Wrexham and Northampton to Ipswich, 
and the total deposit in F.ngland is estimated at not lees 
than ten million tons 'Ihcre is strong evidence In favour 
of the dust being of African origin, and that it travelled 
at a very high altitude The paper includes some interest¬ 
ing descriptions of competent observers, and a valuable note 
of a miirosLOpical examination of a number of specimens 
of the dust by Dr J S. l<lett, of H M Geological Survey 

Prof 11 F Osborn sends us an interesting phonograph 
of the Tasmanian wolf taken by Mr E T Keller, and here 
reproduced The photograph illustrates an interesting 
observation made by Mr Keller that in the resting position 
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the stiff tail ih used to support the animal. Prof. Osbooi 
remarks —“ I have not seen this interesting fact recorded 
elsewhere It is, however, possible that U is well known 
among students of the habits of this animal ** 

The occasional appearance during winter of pipistrelle 
bats, hedgehogs, and frogs, according to a paper by Mr 
C H. Moffat in the April number of the Irish Naluraltsij 
IS, in Ireland at any rate, much more frequent than is 
commonlv supposed. In the same Issue Mr. G C Gough 
discusses the formation of Iron-ore in Lough Neagh, and 
concludes that this Is chiefly due to the decomposition of the 
magnetite in the surrounding rocks 

.Among the contents of the Jahrbuch of the Nassau 
Naturalists' Union, published at Wiesbaden, Is on article 
by the editor. Dr A. Pachenstacher, on the hawk-moths 
and Bombycldx collected by Baron Carlos von Brianger 
during his travels In Sht>a, Gallaland, and Somaliland In 
igoif and iqoi. In another paper Dr ^ Schuster de- 
SLribes the enormous number of long-oared owls nesting 
in the warm Mavence basin- 
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FouLO^vlNG its removal to surroundings better <;uitpd to 
studies of this naluie, Christ's Hospital, Horsham, has 
founded a natural hiBtorv society of its own, the first re¬ 
port of which IS now before us. Naturally, the blurt has 
been somewhat uphill work, but, nevertheless, considerable 
progress has been made, and all the sections are in work¬ 
ing order Funds appear lo be much needed for the 
ivusnuni 

lo the February issue of the Proceedings of the Phila¬ 
delphia Academy Mr J. A. O. Kehn contiibutes a paper 
on the Central and South AmcriLan bats of the genus 
Chilonycteris, in which all the species arc critically re- 
\iewed The mosC striking feature about these bats is the 
occurrence of a rufous and a dark brown phase in each 
species In some the two phases are very marked, but in 
others they are connected by Intermediate shades It is 
not stated whether the two phases (which also occur m bats 
of two ulliod genera) have any connection with locality 

In the report of the Trivandrum Museum foi 1903 atten¬ 
tion IS directed to two dolphins obtained during the }ear 
One has been identified by »ir I^ydekker with TMrstops 
catalama, hitherto known only from Australian seas, while 
the second has been made the type of a new species, SotaZia 
fergusom Descriptions of both were sent lo the Bombay 
Natural History Society. Mr Ferguson, who is about to 
retire from the post of director, summarises the progress 
that has been made in the museum during his term of 
office When he took over the duties in 1888 the collection 
consisted of “ odds and ends," without anv representation 
either of the arts and manufactures or of the fauna of 
Travantore. This “ curiosity shop " has boen replaced by 
a representative series of local arts and manufactures, as 
Well as by nearly complete collections of the vertebrates 

An important paper, by Dr Bashford Dean, on the hag- 
Fishes of Japan, Is published m the Journal of the Tokyo 
University School of Science (vol. xix art a) Two new 
species are described, one remarkable for Its large size and 
rlie noiinal possession of eight gill-open mgs, and the other 
conscitucJng a now generic type (Paramyxine) Japan 
appears to be the most favourable locality at present known 
for the siudy of hag-fishes " In no other known locality 
are four species, representing three genera of these important 
chordates found living practically side hy side—for in the 
neighbourhood of Misaki they occur within a distance 
of 30 kilometres Here, loo, a form of myxinoid can be 
o^tjiniyl in gipaler .ibundance lhan m any locality known 
to me, and there is also a promising field for collecting 
d( I elopfneit.il stages 

IiiE “Nature of Heredity’’ forms the subject of an 
address delivered In April, 1903, before the South African 
Association for the Advancement of Science by Dr A. 
Dendv, which is published in the first volume of the report 
of that body. To give a summary of the author's argu¬ 
ments in such a difficult subject would far exceed the limits 
of our space, but it may be mentioned that Dr Dendy js 
of opinion that the views of the late Prof, tope on heredity 
Lome nearer the truth than those of any other writer 
There are three apecial points'—(1) the importance of the 
eell-nueleua as an apparatus for storing up and giving out 
Stimuli, (a) the possibility of the transference of stimuli 
between somatic cells and germ-cells (or their nuclei) with¬ 
out any material connection; and (3) the extension of what 
may 1 m called Herbert Spencer's principle of equilibration 
lo the ^enomena of heredity and development, to vehlch, 
In Dr^ Dendy % opinion, sufficient consideration has not 
been ^ven 
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The submarine rnUevs Iff the American coast and in. Ihn 
North Atlantic are described by Prof J W Spencer (BuU. 
Gcol Soc Amerira, vul xiv), who sees evidence'jtivtfiaaQ 
drowned kinds of canyons and other deeply excavated 
features 

Some Jurassic fossils from Rikuzen, in Japan, are de* 
hi nbed hy Prof Matajiro Voko^ ama {Journ CoUt Sci., 
lokyo, vol XMii ) These include Schlothelmla, Lytoceraa 
(near to finrnfum), and other ommonites, as well as beleitt- 
niles, also Trtgoma v-cosiaia, and spei'ies of Gpryflka and 
I'crna 

Wx havp received several of the Bulletins of the Geological 
Suivey of Western Australia Among these. No 10 con¬ 
tains descriptions, by Mr R Etheridge, of Carboniferous 
fossils from the Gascoyne district, No 9 Is on the lead and 
copper ores of Northampton, by Mr A- Gibb Maitland; 
and No 8 is on the Murchison goldfield, by Mr. C G. 
Gibson 

In a lecture on Che AssuAn Reservoir and Lake Mocrla 
(E and P. N Spon, 1904), Sir William Willcdcks advocates 
the formation of a modern Lake Moeris to the south of 
ihc ancient lake which for more than aooo years served 
to control the floods of the Nile The new lake would 
occupy the Wadi Rayan depression. In support of his 
argument that further measuros are necessary, he mentions 
Chat since the AssuAn dam was completed the whole of the 
water has been devoted Co special tracts, and the Govern¬ 
ment is reluctantly compeUed co refuse further applicatlona 
for water. 

Tub fundamental facts of statirol electricity are conciaely 
described, with illustrative experiments, by Herr B. Kolbe 
in his " Einfuhrung in die Elektrizitatslehre, I Statische 
Elektrizitdt, “ of which a second revised edition has been 
published by Herr Julius Springer, Berlin 

Messrs. Isenthal and Co , 85 Mortimer Street, London, 
W , have published a new Illustrated catalogue of apparatus 
for electrotherapy The Illustrations and descriptions of tbe 
apparatus arc of a very instructive character. Among other 
instruments included may be mentioned the Rdntgeii ray 
apparatus of all kinds, that for the therapeutical uses of 
currents of high frequency and high potential, and that for 
photo- and therniotherapy 

The Geological Survey of Canada has published a report 
on “ Altitudes in the Dominion of Canada," by Mr James 
White, geographer to the Department of the Interior. 
report is accompanied by an excellent relief map of North 
America, and by four sheets of profiles Three sheets are 
concerned with the Canadian Pacific Railway—this railway 
being chosen as showing the profile of the ^untry along 
the only transcontinental line In Canada—^and one shows 
the River St. Lawrence and the Great Lakes 

Tiif report of the first meeting of the South Afrlagd 
Association for the Advancement of Science, held In 
of last year, has been received It is unnecessary tfr 
enumerate in detail the contents of the volume, whlch''hiM 
to 556 pages, for the chief events of ths naeellog 
scribed In our issue for May 91, 1903 (p. 59). ^Ths 
dential address by Sir David GIU, F.R.S., dnd 
of [he presidents of the four sections into whi^ the 
of the association was divided* are all printed at 
Meteorological papera ware numarous and, |rin|idrtajjlt 
Section A, though the other subjects, chamlAt^; ai|^r^iid||l^ 
mathematics, and physics, with which the 
concerned, are all repraaented. The aubJpBU 
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chiefly of 4 biologriLaUand g^eolofrual churatter, in 
$ei:tjiqti C varioui eng-incenn^ questions wore discussed, and 
in' Section D ^reaC prominence was gi\en to eduration, 
philosophy and sociologj'. The volume deals with forty- 
■wen papers, which are with a few oKccplions printed in 
full or abstraited 

Up to the present the alloys of nickel and Iron have 
^attracted attention chiefly on account of the Tact that alloys 
oontamlng about 35 per cent of nickel have an exceedingly 
unall coeflicient of expansion, which In certain cases may 
even become negative Their elastic properties appear, 
however, to be of equal interest and importance, and a 
paper on this subject, by M Guillaume, in the Stance of 
the Frenqh Physical Society, contains a number of im¬ 
portant data. At ordinary temperatures the modulus of 
elasticity reaches a maximum at 29 per cent and a mini¬ 
mum at 4^ per cent of nickel, and between these limits the 
modulus of elasticity mcfcaiej with the ternpcraiurcj whilst 
two alloys must exist In which the modulus is independent 
of the temperature Ihesc results can bq explained by sup¬ 
posing tyat the change from ^ to 7 iron is accompanied 
by a large Increase in the modulus nf elastliity, and that 
In the alloys referred to this transition is brought down 
to the ordinary temperatures and extended over several 
degrees 

In recent months some attention has been paid to the 
problem of bringing about electrolytic decomposition by 
means of alternating currents The most important paper 
that has appeared on (he subject is that by Le Blanc and 
Schick jn the Zeitschrift fUr physikahsche Chemte, in which 
experiments are described on the dissolution of metals in 
various solvents by the aid of alternating currents of fre¬ 
quency ranging from 72 to 38,600 alternations per minute 
In the simpler cases, such as the dissolution of copper in 
sodjum hydrogen sulphate, the weight of metal dissolved 
Is very aniall, and even at a frequency of only 72 is less 
than one-third of that calculated from Faraday's law On 
the other hand, potassium cyanide, especially in concen¬ 
trated solutions and with a high current density, dissolves 
the metal freely oven with very high frequencies, and in 
one experiment the weight of cupper dissolved amounted 
to no less than 66 per cent of tno tlieoietical quantity when 
the frequency was above 30,000, this result is probably due 
to the formation of complex double cyanides in which the 
metal forms part of the and radicle, and so is hindered 
from being re-drposited on the electrode 

Tm additions to the Zoological Society's Gardens during 
the post week include a Campbell's Monkey {Ccrcopiihecus 
eampb§n() froip West Africa, presented by Mr J. A L 
Campbell, a. Vulpine Phalanger (Trtchosurus vulpecula) 
from Australia, presented by Mr Herbert \ Parkes, on 
AfHcftn Civet Cat (Piuflfra ctvpiia) from Africa, presented 
by Lieut. H. Nelson, R.A.; three Reeve's Pheasants 
(PAosJotiNJ retvesi) from northern China, presented by Miss 
J, Mann; a Bhie-fronfed Amazon (ChrysoUs oestiva) from 
South America, a Princess of Wales’s Parrakeet (Po/yreJis 
atexamdrao) from Australia, presented by Mrs St. Chur 
ChnttopbM; a Bonnet Monkey (Afacacus smiciis) from 
India, a Blackish Macaque (Macacus fusco-ater) from the 
Celebea, a Striped Hyxna (i!fyaena z/riafa) from North 
AIrlea, a Virginian Opossum (Dfdsfphyz vtrgtnianus) from 
North America, a Burrowing Owl {SpeotyUj^ cuntcuhrta) 
America, a Grey Parrot (Pjitfa^us triihacus) 
hlw Wwt Africa, five Eyed Lizards (Locerlo oci-tfafo), 
Mtb European, deposited, a Mouflon (Ovts masfmon). 
fii tha Gaideni. 
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RxruRN OF DnookS's Comrt - -A telegram received from 
the Kiel Ceiitralstellc on April 17 announces that Brooke’s 
comet was observed at Geneva at qh 50m (Geneva M.T ) 
on April lO Its position at that time was R. A. ^ 
ifih 58m Ss., ded ^+44° 10', and it was slowly travelling 
northward. Both a nucleus and a I ail were seen, 

A second telegram received un April 18 announces that 
Prof Kobold observed the romet un April 17, and found 
its position, at iih 34m (Kiel M T.), to be R.A » 
16I1 s6m 238s, decl =+44“ 4l' 47"* 

The above data show that on April 16 the comet waa 
nearly on a straight line joining «■ and 1 Herculis, and 
rather nearer to the former than the latter, also that the 
comet is apparently travelling towards Draco 

Adsorption of Stih-ught by a Comet's Tail —In No- 
3914 of the Astrononnschc Nachnehten Dr. Max Wolf dll- 
cussed a photograph which led him to the conclusion that 
the light of the star B D -1-63^* 1056 was affected by lelectlve 
absorption in passing through the tail of comet 1903 IV. 
on July 25, 1903 

The consideration of later observations has led him, 
however, to doubt the reality of the apparent absorption, 
which he now considers may have been due to a photo¬ 
graphic. elTect produced by the comet’s light on the mm of 
the negative (AstronomiSLhc Xachrichten, No 3934) 

The Spfctra ok Nov^—I n in article published in No 
3917 of the Asifonomischc Nachrtchton, Herr H Ebert ex¬ 
plains how the multiple rh'trader of the lines in the spectra 
of new Stars may readily be accounted for by supposing it 
to be due to " anomalous refraction ” in the layers of 
vapours, of rlifTerent characiers and densilies, through which 
the light has to pass between the source and the observer 
By a number of curves .ind diagrams he shows that in the 
complex strata, which may be reasonably supposed to exist 
in the vapours surrounding a new star, the light would be 
refracted hither and thither until, when it emerged from 
the outer layers, the distribution of the brightness in the 
spectrum would have been considerably modified by 
anomalous refractioni 

The “ shifting " of spectral lines in the experiments which 
have been performed by several observers on the spectrum 
of the spark discharge under various liquids may, accord¬ 
ing to Herr Ebert, be readily explained by this theory. 

Nebulosity Around Nova Pbrsbi. —In No. a, vol xlx , of 
the Astrophysical Journal, Mr Otto Luyties, of Baltimore, 
discusses the theories which have been promulgated in refer¬ 
ence to the nature and the expansion of nebulosity around 
Nova Persei, and points out the effect which the shape of 
the body concerned might have upon the observed velociCiea. 
lie states that the previous estimations of the parallax of 
the Nova nebula and of the rate of its expansion have been 
partly based on the probably erroneous assumption that the 
emanations which caused the Illumination were originally 
propagated in a direction at right angles to the line of sight 
If, however, the mass illuminated were spherical in form, 
the resulting distortion on the photographic plate would 
lead to serious misconceptions as lo the rate of expansiian 
and the nature of the emanation Mr Luyties then dl^ 
cusses the possible effects of such distortion, both for the 
case of radial lUuminatioii from the centre and for that in 
which the emanation proL ceded from a point on the boundary 
of thf* sphere, and show'^ that the correction for such dli^ 
tortion, when a likely value is allotted to the parallax, could 
be made to account readily for the apparent retardation of 
the illuminations, and for other anomalloa which have been 
observed, when the actual velocity of the emanations was 
of (he order of that of ligbt 

Stellar Disfribution —^A communication from Mr. J E. 
Gore to No 34s of the Observatory mves the results 
obtained from a count of the stars of each multitude from 
the third to the sixteenth on a chart of the ralades pub 
If shed in Klein's Star Atlas This chart covers three sou are 
degrees, and Mr Gore finds that the actual valqe or the 
ratio for all magnitudes is considerably less than 4, which 
is the theoretical value if all the stars were equally dis¬ 
tributed in space 

e The total number of stars counted on the chart was isfii, 
and this would give for Che whole ifc^ If of unifo^ rich¬ 
ness, a total of 17,615,031 
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THb MULTIPLE ORIGIN OF HORSES AND 
PONIES ' 


ITHERTO it has been generally assumed that wild 
horiea have been long pxtimt, that all domestic horses 
are the descendants of a single wild species, and that, 
except in size, ponies in no essential points differ from 
horses. 


Now that systematic attempts are l>eing made to improve 
native breeds of horses in various parts of the world, it is 
obviously desirable to settle ome for all whether, as is 
alleged, occidental as well as oncntdl and African races 
and breeds have sprung from the same wild progenitors, 
and more especially if all ponies are merely dwarf speci¬ 
mens of one or more of the recognised domestic breeds of 
horses 


To be in a position to arrive at a conclusion as to the 
origin gf the various kinds of domestic horses, and at the 
same time find an answer to the important and oft-repeai^ 
question, What is a pony^ one must ciear up as far as 
possible the later chapters in the history of that section 
of (he Equids to which the true horses belong 

It IS generally admitted that the ancestors of the living 
Equidac reached the Old World from the New, the later 
immigrants crossing by land bridges in the vicinity of 
Behring Straits. If horses came originally from the New 
World, to the New World we may first turn for inform¬ 
ation as to their remote progenitors 

According to recent inqurries. North America possessed 
in pre-Gtadal times at least nine perfectly distinct wild 
species of Equldx Some of these wore of a conRiderable 
H Equus complicatus of the southern and middle 
western States, and E occtdettlalus of California were as 
large as a small cart-horse Others were intermediate in 
Size—-e g E ftaterfiis of the south-eastern States, and dt 
least one— E tau of Mexico—was extremely small Some 
of the American pre-Glncial Equidze were characterised by 
very large heads and short strong limbs, some bv small 
heads and slender limbs, and Ihough the nidjon'ty con¬ 
formed to the true horse type, two or three were constructed 
on the lines of asses and zebras. 

When true horses first made their appearance in America 
the climate and the land connections between the Old 
World and the New were very different from what they are 
to-day. One result of these differences was that before the 
close of the Pliocene period—i e prior to the great Ite age 
—It was possible for American horses to find their way into 
Asia and thence into Europe and Africa One of the earlier 
Immigrants (Eguu^ rfennnu) has left ils remains jn the 
Pliocene deposits of Britain, France, Switzerland, Italy, 
and the north of Africa While E stenotits was extending 
Its ronge into Europe and Africa, two others {E sivalensis 
and E namodicus) were finding their way into India, and 
vet other species were doubtless settling in eastern Europe 
and Central Asia 

it may hence he safely assumed that as Africa now con¬ 
tains several species of zebras, Europe at the beginning of 
the Pleistocene period was Inhabited by several species of 
horses 


We know that before the beginning of the histone age 
horses had become extinct in North America, but we have 
not yet ascertained what was the fate of the equine species 
which reached, or were evolved in, the Old World before 
or during the great Ice age It is believed by some 
palaeontologists that the Indian species, E sivalensu and 
E namadi^uj, became extinct, and that E stenoms gave 
rise through one variety (E tobusius) to the modern 
domestic breeds, and by another (E Ugens) to the Burchell 
group of zebras B. sivalensis, unlike E stenoiits, but like 
the still earlier three-toed horse Hipparlon and certain pre¬ 
historic South American species, was characterised by a 
depression in front of the orbit for a facial gland (probably 
similar to the scent-gland of the stag), and usually by large 
flCit premolar (wolf) teeth in the upper jaw In some 
recent horses having eastern blood in ineir veins there 
seems to be a vestige of the pre-orbital depression, and In 
some of the horses of south-eastern Asia (s g, Java and 
Sulu ponies), as in some zebras (e g Gray’s zebra and A 
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zebra of the Burchell type foifrid near Lake Barirtgo), there 
are large functional first premolars It Is hence possible 
that Iinral but somewhat modified descendants of E, 5iva- 
lensis of the Indian Pliocene may still survive, and that 
E jivaletisif was a lineal descendant of mpparlon* 

We are, howc\er, more concerned with the ancestors ol 
the domestic horses of Europe and North Africa than with 
oriental horses 

From osseous remains already found wc know horses 
were widely distributed over Europe during the Pleistocene, 
period, and that they were especially abundant tn the south 
of France in post-Glacial times. It has not yet, however, 
been determined how many species of horses inhabited 
Europe during and Immediately after the Ice age, nor yei 
to which of the pre-Glacial species prehlstorit Horses were 
genetically relat^ Bones and teeth from deposits and 
raves in the bouth of England seem to indicate that during 
the Pleistocene period several species of horses ranged over 
the west of Europe The Pleistocene beds of Essex have 
yielded bones and teeth of a large-headed, heavily built 
horse, which probably sometimes measured more than 14 
hands (56 imhes) at the withers- From the elephant 
bed " at Brighton portions of a slender-limbed horse have 
been rerovered, and Kent’s cave, near Torquay, has yielded 
numerous fragments of two varieties or spec|fs which 
diHered somewhat from the Essex and Brignton species 
The “ elephant-bed " horse has hitherto been described as 
very small, but if one is to judge by the bones in the 
British Museum it may very wet] have reached a height of 
50 or even 51 inches (12 a or 13 hands). The Kent's cave 
horses were probably from 13 to 14 hands high One in 
Its build approached the Essex horse, the other the slender- 
limbcd species of the " elephant b^ " at Brighton. If 
there were two or more species in Pleistocene times in the 
south of England (then part of the Continent), it is prob¬ 
able that yet other species inhabited south and middle 
Europe and the north of Afrit a 

As already mentioned, horses were extremely abundant in 
the south of France in the not very remote post-Glacial 
period ' Evidence of the existence of large herds we have 
at Solutr^, where for a number of years there was an open- 
air Palfvolithic encampment Near the Solutr^ encamp¬ 
ment (which lies in the vicinity of the SoAne, about mid¬ 
way between Chntuns and Lyons), the bones of horses * and 
other beasts of the chase were sufEcicnlly abundant to form 
a sort of rampart around part of the settlement It is 
difficult to say how many species of horses are represented 
at SolutrA, but there seems no doubt that the majority 
belonged to a stout, long-headed, but short-limbed animal, 
measuring about 54 inches (13 2 hands) at the withers. 
Though of smaller size, the typical Solutrd horse had nearly 
as large joints and hoofs as the Essex Pleistocene species 
Like the Essex horse, it seems to have been specially 
adapted for living in low-lying marshy ground in the 
vicinity of forests, and for fe<xling during part of the year 
on coarse grasses, shrubs, roots, and other hard substances, 
for the crushing of which large teeth set in long powerful 
jaws were indispensable 

lhat lightly built as well as stout species existed in post- 
Glacial as in Pleistocene times is made evident by bones 
frund In caves and by drawings and sculptures made by 
Palaeolithic hunters. Of the existence of two kinds of 
horses in post-Glacial times, practically identical with the 
stout and slender-limbed Pleistocene species, the cave Of 
Reilhac, near Lyons, Is especially eloquent, ft Is, however, 
mainly by the engravings on the walls of caves in the 
Dordogne, Card, and other districts in the South of France 
that the existence in late PaUeolithlc times of various kinds 
of light and heai^ species of horses is made manifest. 

In the cave of La Mouthe, e.g., two horses are incised on 
the same panel—perhape by the same hand—one of which 
(Fig. 1) has a very long head attached nearly at .right 
angles to a short thick neck, while the other has a abm 
head, Arab-llke ears, and a long slender neck such gs we 
are wont to associate with racehorses 

In the Combarelles cave (Commune of Tayac), the waJJs 

1 An scsount of iIm prihlHOric bofsas of EuroM, by Dr. Robsrt Afaiusk 
will 1 m feund In lb« /Minml, vol, lii mo. 134 . 

> ToiiiuUni,ardiiI^MVfiortearyColl«n»hiiHovsskbaiac SohdtddMlt 

wera fragmenti of ai hast looyooe horsM, ul of wfaleh had bson assA hs 
food 
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of whJcb for more than a hundred yards are crowded with 
jLiSHnal Affures, there are. in addition to twenty-three nearly 
full-sized engraving's of horses, numerous studies of equine 
heads. Some of the Combarclles horses decidedly differ 
from those of 1 -a Mouthe There is, e ^ , a large drawing 
of a heavily built horse (Fig. a) with a coarse head, an 
arched muz^e, a thick under lip, rounded quarters, and a 
tall with long hair up to the root At another port of the 

cave there is what appears 
to be a natural size en¬ 
graving (Fig 3) of a head 
which in outline is wonder¬ 
fully suggestive of an 
Arab, and at yet another 
part of the cave a horse 
with a pony-like head is re¬ 
presented, behind which 
stands an animal with a 
heud like that of a modern 
Shire horse 

In addition to the types 
figured on the wails of 
caves, there are others 
carved On pieces of horn 
and other durable sub¬ 
stances The majority of 
the horses engraved on 
horn are iharactensed by a 
very large coarse head, 
but a few («.g the horse 
from the Kcssprloch cave 
■tear Schaffhausen) are remarkable (or the small size of the 
lifead, ihe Tine muzzle, and small ears 

As already indicated, the men of the early Stone age 
have left us drawings of some four or five different kinds 
of horses, some with large heads and stout limbs, some 
with fine heads and slender limbs, some with a nearly 
straight croup and a well-set-on tail, others with rounded 
•quarters and the root of the tail far below the level of the 
croup! Drawings made at the present day will be of little 
use some centuries hence in providing an answer to the 
<|uestlon, How many species of horses existed in Europe 
■at the beginning of the twentieth century? They will con¬ 
fuse rather than enlighten future inquirers, bwause for 
several generations breeders of horses, like breeders of 
cattle and dogs, have with the help of selection and isola¬ 
tion succeeded in creating numerous artificial strains Is 
there any reason for supposing the evidence afforded by the 
prehistoric drawings is more valuable to us than recent 
drawings will be to our successors thousands of years 
hence, should they desire to ascertain how many species of 
horses Britons possessed at the end of the nineteenth 




^ffiMury? That depends on whether in PalsoUthic timet 
Ithe horse was domesticated in Europe. « 

It Is extremely probable that the (hen of the early Stone 
.gte had now,and again tame horses; just as nowadays we 
uve tt dinjbs tame zebras, but ft is most unlikely that 

hojraea which they aysteniEtlcally bred and 
wi$M Ml afeochmen now breed and rear cattle* 

Ao tjomOfeticatlon of the Horae as nbw understood 
In PalsoUthic tlmta may be inferrt 

>0.1799. yo*-69] 


rl. 


from the fact that the luajoriti of the hor^ps in the Solutrd 

bone-mounds were from fi\e to seven >ejr«i old, Had 

'horses been bred for food a>i we nowadai** breed cattle, 
young individuals would have been niosit abundant at 
' Snlutrd 

If it is admitted that the engravings on the walls of 
caves and on pieces of horn fdirlv occuratelj represent 
animals which actually existed at the end of the Ice age, 
and if ft IS also admiUed that the creation of new varieties 
by artificial selection was never attempted until at the 

earliest the arrival of the Ncoliths, it follows that in ust- 
Glanal as In Pleistocene times there were several perfectly 
dislinct wild species of horses 111 Europe 

For some reason or other it has hitherto been very 

commonly assumed that, as in recent times the wild striped 
horses of South Africa—the quagga and zebras—have been 
gradually supplanted by Occident^ or oriental domesticated 
horses, the wild horses of Europe were gradually displaced 
by domesticated varieties introduced by the Neoliihs. It 
seems to me quite unneces&jrv to assume that the indigenous 
varieties so long familiar to the Palaeolithic inhabitants 
were exterminated 

The advent of the Neoliths, instead of implying the ex¬ 
termination of indigenous varieties, in all probablliti meant 
the introduction of yet other voneties 

I may here repeat that now, as throughout the nineteenth 
century. It is generally assumed that all the domestic breeds 
—snull as well as large —have sprung from u single wild 
species The great French naturalist Cuvier not onlv believed 
that all living horses belonged to one species (the Eqims 
cahallus of Linnxus), but also that there was no sjiecific 
difference between living breeds and the fossil horses of the 
Pleistocene period Prof Sanson, of the French National 
('ollege of Agriculture, in 
his " Trait6 de Zoo- 
technie " (1901), assuming 
a single origin for domentic 
breed<i, divides recent 
horses into two groups--a 
long-headed and a short¬ 
headed group—each of 
which consists of several 
rates, while (!aptain 
Hayes, m his recently pub¬ 
lished " Points of the 
Horse ” (1904), sajs, “ no 
breed of horses possesses 
any distinctive character- 
I istic which serves to distin¬ 
guish it from other breeds," 
and addi» that “ as a rule locality . and artificial selec¬ 
tion are the chief factors m the formation of breeds *' 
Elsewhere Captain Haves states, " As far as 1 ran 
learn, no attempt has been made to separate pomes from 
horses except on the purely artificial basis 01 height "' 
Even those who are prepared to admit that recent horses 
I may have sprung from several wild spet'ies allege that 
owing to domestication, intcrpxisiing, and artificial selec¬ 
tion It 19 no longer possible fo indicate the distinguishing 
characters of the two or ndoie wild species which took part 
in forming the present races and bre^s 

The Wild Horse (Equiu ctbaHus prjevalsku) 

Ihe wild horse may be first considered For many years 
the semi-wild Tarpan of the Russian sieppes was regarded 
as the nearest living relative, of the wild ancestor of the 
domestic breeds, but in i^t iHe existence of a true wild 
horse was announced by the. Russian naturalist Polyakov- ^ 
This horse occurs In the vicinity of the Gobi desert* and 
the Great Altai Mountains, one variety living to the south¬ 
east, another to the west, and a third to the south 
Kobdo. All three varieties are of a Vellotlr-dun colour, thp 
scuth-eastern (Zagan-Nor) form being especially character¬ 
ised by a dark muzzle, dark points, and a dark mape and 
tall, In the western (Urungu) variety the muzzle U ncarl> 
white, the limbs are light down to the fetlocks, and the 
mane and tail are of a reddlsh-browil tint, the southern 
^Ual) form being nearly intermediate in its coloration. 
Tge markings consist of a narrow dorsal ^nd, faint indica- 
rlons of shoulder stripes, and Indistinct bars in the region 
l •• pomti o( ifat Hone," pp 
ib 
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of the Uiie(^ and liuiks in all three ^.inetii's the tiifine i<i 
short 'ind iipni^lil in the iiuliurin, hur h enuutj^h m 
sprinftf to arch to one side of tin lU'ik, iii summer the, 
upper Livo-third*ii of the duik of the tail iarrirs sht rl hair, 
the distal ihiid lon^ hair, uhuh tonliniies to ^row until 
It reacUeh the ^ound« m winter the upper Cwu-thirds of 
the tail rarrirs hair from 2 to 4 inilie** in length 1 he hair 
of the bcHlv and limbs is short in SLininiPi, but under the 
jaw anil over the greater part of the bnd\ mid limbs it is 
from j lo 4 inrhes in length in winter 

fhe hoofs arc narrower and ha\e Iniigi r heels" than 
in the tuinmon horse, but, as in the lommnn horse, eath 
limb IS provided with a chestnut and with an ergot, the 
hind chehtnut (hock callosit>) being very Jong and narrow' 

In the variety (Fig 4) oKiirnng in the Altai south of 
Kobdo-—probably the most primitive of the three—the head 
IS large and coarse, and, ronipared w'iLh the length of the 
body, longer than in any domestu breed In a side view 
It IS notKed that the forehead is prominent (bumpy), the 
lower part of the fme straight or slightlv convex, the under 
lip long, and that the head forms nearly a right angle 
with the short m c k '1 he ries are lateral in position, and 
appear unusualK close to the ears owing Ui the great length 
of Ihe spue between Ihe 1*1 e ,uicl the nostril The ears are 
long unrl geniTallv project obliqiuli outwards (Fig 4), as 
in ninny cart-horse** Ihe iruiip is nearly level, but (he 
hoiks <irp usually bent and turned in Judging by the 
behaviour, during the last two vear**, nf the wild horse 
in my possession, 1 am inclined to think his less remote 
ancestors, though in ull probability members of the steppe 
fauna, lived for a time (perhaps during the Ice age) in the 
viLinitv of forests As 15 the rase with olhci gregarious 
aiiimais, he strongly objects to be separated from his com¬ 
panions, and he also objects to have liis inovenirnts circum- 
SLTibed by fences It lias often been said " nothing jumps 
bettor than n cart colt " The cart colt jumps because he 
has sprung from big-ji mted, broad-hoofod, forest-haunting 
ancestors whose existence often depended on their being 
able at a bound to clear fnllen trees and other obstacles, 
The wild horse when shut up in a loose-hox by himself is 
very restless, and keeps rearing up against the door until 
a»t at liberty; if plared in a paddock awrav from his special 
comrades he geneially succeeds in either scrambling over 
or breaking down the fence 

The wild horse never enioimlprs fences m the Gobi desert, 
but, probably because he had foreSt-bred ancestors vvhiih 
had often to cross fallen trees, he endeavours without n 
moment's hesitation to clear all ohstatles that come in his 
way, while true desert forms endeavour to break thmiigh 
them 

It has been suggested that the wild horse of the (mbi 
desert is not a true wild animal, but only a dnmesticiited 
breed that has reverted to the wild state.^ Against Ihm 
view I may mention (i) that nil the wild horses aro of a 
yellow-dun colour, and that ihoiigh those to the west of 
Kubdo differ m tint from those to The east, the eastern and 
western varieties seem to be lonncLted bv the less specialised 
variety to the souih nf Kobilu , (2) thiit Linvellers in Central 
Asia nil agree m stating that ihe Vlongi |i in ponies varv 
gieatlv in colour--in a ('hinese linim known as the 
'* Emperor's Horses " ns ninn_\ thirteen colours are re- 
feired to, (3) the discendanls of the horses which escaped 
fiom the Spaniards in Ameiica after several centuries of 
freedom were of all sorts of c'olours , and (4) in horses which 
live in sub-AntU areas the hair at the root of the tail tends 
to increase so as to form a sort of taiNlock, which when 
caked with snow protects the hind-quarters during snow¬ 
storms, the complete absence of this tnil-iock—fairly well 
developed In one of my Mongolian ponies—ts a very strong 
argument against the assumption that Prjevalaky's horse 
Is nothing mure than a domesticated breed that has reverted 
to the wnid state 

The w'’iid horse of the Gobi desert is certainly the least 
specialised of all the hordes living at the present day. In 
being of a,yellow-dun colour. In shedding annually the hair 
of^ thy mane and the hair from the upper two-thirda Of the 
tail, in having ergotv and chestnuts on the hind- as well as 

1 li was formerly rtiit the wild horse wu Bin|riy s hybrid bcivAeoB 

Mpii^colue poiiir wn hlani^ 1 recently nbowtid I bet a hybrid Of this Irind 
IB quite diScrant fram the wild horH, See jUjSf Sec. Edin , vel xilv, 
pari V , i 9 o»-i»D 3 i Mid Hatubs, toL IxdlU p 071 
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on tlie rure-liniba, and in Vaving caiunm and fairly IWX* 
Upper lirm preimiMrs, Prjeval'rky's herse is distincHy 
pnniiVcil Onlv in the ail but lOinplete absence of Stripe$ 
.iiid in having very long powerful jaws armed with relatively 
large teeth lan the Gobi horse be said to be appciallsed. 

It IS extremely piobable that Prjevalokv'a h^rafl waA 
fuiiiilidr to the troglodytes who Inhabited the Rhone yaneyln, 
prehistoric times. One might even go further and'My.thdi 
in Fig 1, from an engraving in the cave of 
we have a fairly uccuiute representation of the'head Or 
Pijevalsky's horse. 

It 19, of course, inipussible to suy which of thw^receiit 
bi eed 9 arc most m ti niately related to the Gobi horiOa 
Though the head and ears are suggestive of soma of the' 
heavier occidental breeds, m its trunk and limbs it more 
closely rcsemblea Mongolian and Korean horses, sodAe of 
which, like Prjovalsky a horse, decidedly dilTer from Shires 
and Clydesdales In having a small girth owing to a want 
of depth of body To which domestic breeds the wild borif 
has contributed characters will probably become more 
manifest after he has lived for some time under domestic¬ 
ation 1 hat heavy occidental breeds are not pure de« 
scendants of Prjevalskv's horse is suggested by the 


Pkoioginpk bf M H, Hayn 
Flu 4 —Prof Ewarl'd ypsrling wild hont In BummorcOBt 
(From Hoyoa “ Poinu of tha Home ") 

that cart-horses, like zebras, have usually six lumbar 
vrrcebn£—the wild horse of Asia has only five, like the wild 

I11E Celtic Pony (£guus caballus cchfcus).^ 

From the most primitive member of the Equlds family 
I shall turn to the most specialised, viz to what I haVe 
ventured to coll the Celtic fwny 
In colour and markings a tvpical Celtic pony onlv diHera 
from the intermediate (Allui) variety of die wild norse In 
having n slightly darker mu/zle, a less distinct l^hc riBjg 
round the eye, and a mure distinct dorsal band. The hair 
19 similar in structure, but slightly longer in the Cdtjc 
pony during winter (Fig. 5), more especially under the-Jaw ^ 
—Dimere It forms the ao-calTed beard^over the hiitd-marffllhd^' 
and on the legs. In the mane, tail, and cBlfoaTtlaa''^||lh' 
Celtic pony is very different from tht wild Ckibl 
I'he mane is made up of a mesial portion (nearly twice fKo 
width of the entire mane In an Arab) -oonslsting of etnSng. 
dark hair, and of two lateral portions the haFr of lyiim 
is lighter and finer and less circular in section ih'i^ mb' 
hair of the cehtrf^ portion. The marie in the adul^' 
at the rate of from 9 to to Iriehss per annum, add 
about one-third of the halt Is shed annually, ,thb .imK 
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reachei a cunsidemble length. Owln^ to the great width her head low and to one side, made u rush for the shelter 
of Ihe middle portion the one half of the mane generally of an adjacent wood, the half-bred colt— prevented by her 
foHs to the right side, the other to the left The front Celtic blood from running away—tried in vain one position 

after another, and long before the storm 
ceased looked thoroughly miserable and 
began to shiver as if chilled to the bone 
ft hence follows that the tail-lo<.k is 
not, as I at first assumed, an inherii- 
ance from a primitive ancestor akin to 
the wild horse, but a highly speLlallsed 
structure which eminently adapts the 
Oltic pony for a sub-Arctic environment. 

I need hardly say the caudal fringe is 
not H product of artihiiol selection, for 
even in Iceland, where it reaches its 
maximum development, neither its 
existence nor its use has, so far as I 
can gather, ever been referred to It 
need only be added that to maintain 
u tail-lock of this kind It is necessary 
that the short wiry hairs of which it con¬ 
sists require to be renewed once a year. 

In separating asses and zebras from 
horses, stress has hitherto been laid on 
the difference in the mane and tail, and 
especially on the absence of hind chest¬ 
nuts Ah already pointed out, the wild 
horse during summer in its mane and 
tall agrees with asses and zebras The 
mane and tail are hence no longer of 
specific importance This is also true 
. -AL i « j chestnuts, for in the Celtic pony, 

B „ 1. iifc- ^ IP r j. 11 L ^ ^ as in asses and zebras, the hind chest- 

Pk;. , -A lyiricl C.lilc pony I. .In..r ct. (Note >l» Cud,'’ brdock, ud UiMock ) wIlMil.e.) ore GOmpIptely 

part of the mane hangs down over the face to form a fore- | absent In the wild horse, as in the \ast majority of heavy 


lo^<Fjg 5). 


and cross-bred horses, the hind chestnuts reach a conslder- 


The most remarkable feature of the Celtic pony is the | able size, but in asses and zebras and the Celtic pony 1 
Call. To begin with, the dock is relatively very 
•horl—so short that one is apt to suppose it has 
been docked The distal two-thirds of the dock 
carriee long dork hairs, the majority of which 
eODtlnuo to grow until they trail on the ground. 

During winter and spring the proximal third of 
The do^*-about 4 inches—carries stiff hair from 
3 to 6 inches in length, which forms what may be 
known as a caudal fringe or tail-lock (Fin. 5 and 
6y, In the case of Arabs and other seiiu-tropical 
horses the first 1 or 3 inches of the dock are usually 
covered with short fine hair like that over the 
ll)nd-t]uarters, but In the Celtic pony fine wiry 
hairs from 4 to 5 inches In length extend right up 
to the root of the dock under cover of the body 
hair of the croup The most distal hairs of the 
tail-lock overlap, but are quite distinct from, the 
long persistent hairs rained by the lower two- 
tfilrds of the dock The hair in the centre of the 
fnnge, of the same lolour as the dorsal band 
6)1 projects obliquely backwards, the hair 
at the sides is light in colour and projects obliquely 
Outwards, The presence of this very remarkable 
burtcif of hair at the root of the tail was quite In- 
oomprehenslfale until I noticed what happened 
during a snowstorm The moment the storm set 
in the pony orientated herself so that the snow was 
driven against her hind-quarters. In a few 
^fiit^s the lodt of hair wos spread out to form a 
dffeCf to which the snow adhered, and thus pro¬ 
vided % shield which effectively prevented the flakes 
Aipdbng their way around the root of the tall, where 
tbmr would havb soon melted and effectively chilled 

B clad inner surface of the thighs. Fro- 
i k caudal shield, long thick hair over 
quarters and baric, and a^ thick mane 
NAh sides of the neck and protecting the 
h Celtic pony is practically mow-prOof 
atorm lasted the pony In question stood A JStMrf. 

ItlQi wl^ her head somewhat lowered, rio-tm. »o-bow afl-loek Ih midwlatar. 

s, Uip riMfted het* position as the wind 

ifA qMn-wesfc to north. Very dlSerent was the I* have failed tfr find any nidlmente of hind chestnuts elthsr 
' dd' kh Arab, and a thoroughbred Highland coft | beljprt or after birth Furtherj M the Critic pony the front 
After dying various attitudes, the Arab, tarrying | chestnuts ere small, end, stin kn«e risiharkable, Hie fetlodt 
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(EklloKitiPS (ergols) entirely \anished, in and zebras 
thn ergots are nlwav<i present, and in some cases still play 
the part of pads ihe Celtic ponv is hence nut unl> more 
specialised- further removed frmn the priniiLivc rvpe—in its 
mane and tiiil, luit ,ilsu in having lost the fetlock pads 
(ergots) and the hock (heel) (allositus Naliire makes little 
e/furt to get nd of useh ss \r<;liges, so long as they are 
harmless When an ■ rgot or a ihesiniit ii iKiiilentally torn 
off there is lon^^iderable loss of blood. It is conceivable 
that in the remote past hnr‘*es whith happened to be born 
without ergots proved better adapted for a life in the sub- 
An tii regions—were lesi Iikelv to suffer from injury when 
‘moving rhinugh frnrrn snow and lo beiome a pre\ in 
wolves and heme had a hetbr ihante of surviving and 
It .iv ing dost endants ' 

There is also evidence of spi>i in|i**aiion in the teeth of Ihe 
Celtic ponv In inanv horsi s—i f; ihi horses of south¬ 
eastern Asia the (.anines and uppt'r first preniolars (wolf 
teeth) are well dev eloped, but in the Celtii pony the hrst 
piemulais seem to be inv.uiably abst nt, while the ranmrs are 
I'ltbcr abHent nr very minuLn tven in old mahs In all the 
tvpiial Celiu pomes 1 havi seen the head is small, Arab- 
like m outline, and well pul on to a rel.ilivtily long neck, 
ihe muzzle is fine and Slightly .mhtd, the uiuler lip short 
.ind well moulded, the nostrils are vvidr, and the eyes on 
a level with the forehead, while the ears are short, white- 
Cipped, and carried us a rule in an upright position Owing 
to the shortness of the jaws the pror»ortiun of the head to 
the body is as 1 to s 50 instead of 1 to 2 20, as In the wild 
hr rse 


Except in size I have been unable to discover any differ¬ 
ence betw'een the skeleton and teeth of the Celtic pony and 
those of the small horse nf the “elephant bed’’ of the 
Brighton Pleistocene ]n the most northern part of Iceland, 
where the few pure specimens of ihe Celtic pony survive, only 
a height of la hands (48 inches) is reached—under more 
fiivourablc londitions the height would probably be 50 or 
5a inches, the size of some of the “ elephant-bed “ horses 
and of the smaller variety of the desert-bred Arab, to which 
the small slender-limbed occidental pony dosely approxi- 
n.ites 

In temperament the Cellit pony Is very different from the 
wild horse. Captain Hayes hud no difficulty in handling 
the w'lld horse in my possesbion, but from first to last, 
though giving evidence of marked intelligence, it was abso¬ 
lutely irresponbive and spiritless A Celtic pony, on the 
other hand, rapidlj^ learns what the trainer wishes and re¬ 
sponds with alacrity In its keenness and speed, staying 
power and agility, a pure Celtic pony is as different from 
an ordinary heavy-headed Iceland pony (i c a dwarf horse) 
•IS an Arab is from a cart-horse 

The question may now be asked. Is my most typical Celtic 
pony a pure or nearly pure specimen of a once widely dis¬ 
tributed wild species, or is it at most an approximation to 
an ideal type, living representatives of which no longer 
exist / I regard the pony described above as an almost pure 
representative of a once widely distributed wild species, for 
the following msons —(i) In its colour and markings it 
IS almost Identical with PrjevaJsky’s horse, and not unlike 
some of the varieties of the wild Asiatic ass (2) The hind 
chestnuts and all /our ergots are completely absent. (3) The 
tail-lock is perfectly adapted for its work—were the hairs 
shorter the fringe would be Ineffective, were they longer 
i V pver formed, would rapidly disintegrate! 

(4) The first premolars are completely absent, and only one 
of the four canines is represented, and that only by a 
minute peg which barely projects beyond the gum, (5) 
1 he pony in question proved sterile with stallions belonging 
to hvc different breeds, as well as with a Burchell zebra 
and a kiang. but she at once bred when mated with a 
)eliow-dun Connemara-Weish pony, which closely approxi- 
mates. to the Celtic type (6) ^nles having the more 
striking Celtic Characteristics octur in isolated and out¬ 
lying areas v^nere one would expect to find remnants of an 
"pwles which perchance reached 
the Old World from the New In pre-Glaclal times or during 
warm inter-GUcial penody^in, e.gk, Iceland (which Itas 
been almost completely isolated since the twelfth or 
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thirteenth century), the pEroe Islands, Shetland, thfr 
Hebrides, the wfst of Ireland, and Finland 
^faf-fio£L’d I uricty 0/ the Ceittc Pony, — In the Pserdes, 
the llebnde'f, and in Shetland there are slender-limbed 

G omes which, except in their colour and the shape of the 
pad, and in some coses the form of the hind-quartect, 
iTuscly agree with iny typical Celtic ponv In these pomes, 
the depression below the eyes is more pronminced, add 
extends well-nigh to the muzzle, which is nearly flat. The- 
nostrils look downwards, and the space between them, in¬ 
stead of being arched as in the heland speiimen, is flat, and. 
forins nearlj m. right angle with the face 

Some of these flat-nosed ponies are of a foxy-red colour, 
(itliers are dark brown. According to Landt, the majority 
of the Ptcroe |>onies a century ago were fox>-red-^the St- 
Kilda ponir9, eighteen in all, seen by Marlin at the end 
of the seventeenth century, were also of a red colour^—the* 
others were with few exieptions dark A fo*ty-red Fserdp- 
pony in my possession has neither a dorsal band nof bara 
on the Irg, but it has a light mane and tail, a nearly straight 
croup, .ind well formed hind-quarters All the other foxy-' 
red hcR-roe ponies I have seen or heard of closely resemble 
the one 111 my rollerlion 

The dark Ka.'roe pomes, like the dark Barra pomes, only 
differ from the foxy-red ponies in not having in every case 
a straight rruup and a high set-on tail, while the dark 
variety of the Celtic pony found in Shetland is In build 
more like the typical Iceland specimens than the FsrAe 
\ ui lely 

Herodotus (v q ) says of the horses of the Sigynnac-^he 
only tribe he knew the name of across the Danube—they 
“ are shaggy all over the body, to five fingers in depth of 
hair thev are small, flat-nosed, and unable to carry men 
but when yoked to chariots they are very fleet, therefore 
the natives drive chariots “ Ihia description, so far as it 
gocb, IS singularly accurate of tho foxy-red ^Ecrde ponies, 
even to their being very fleet when yoked to chariots. 

It IS extremely probable that in the red coloured Fsrde- 
pomes we have a remnant of a very old and once widely 
distributed variety, the origin of which Is never likely to* 
be revealed For some unaccountable reason the silver 
iL'ane and tail are as a rule either handed on untarnisbed 
to cross-bred offspring or they reappear in the second or 
one of the subsequent generations It is hence possible 
that various large breeds—such as the Suffolk Punch, the 
white-maned horses of the Hebrides and of the north and 
west of Ireland, certain silver-maned Hungarian and 
Russian races, not to mention Chittabob and other English 
thoroughbreds—have all Inherited their light manes and 
tails from an ancient foxy-red variety of the Celtic pony. 

The origin of the dark brown variety of the CelHc pony 
IS also wrapped in mystery these dark brown ponies may 
represent another old variety from which the Exmoors have 
spiung—a variety which has contributed the tan-coloured 
muzzle and the ring round the eye so characteristic of many 
of the best Highland and Island garrons One of these 
dark brown ponies, brought froin Barra as a two-year-<dd, 
looked for a time like a miniature thoroughbred Now aa 
a three-year-old it might pass for one of the oldest and 
best type of the dark Fa;roe pomes. Neither the dark nor 
the red Fsrde ponies ever possess all the Celtic character¬ 
istics ; at the most they are three parts pure, and 1 may 
add they cross freeJy with Norwegian and other breeds, 
generally transmitting such Celtic " points ” os they 
possess to their mixed offspring.^ It is worthy of note that 
In some of the small-heacied horses engraved Sn the Com* 
barellfs and other caves inhabited in Palsollthlc times, the 
croup Is straight and the tail set on high as in many 
Arabs; in others the tail, instead of being in a JkiQ w)m: 
the croup, looks as If It had been an afterthought—OH 
appendage inserted fairly well up In some cases, lowisr-' 
down in others, as is the case In many large ati4 
horses with rounded quarters. In the engravGigs ihowin^ 
a small-headed horse with a straight croup we sdom ^ 
have the foxy-red variety represented, in wu wlfh 
what drooping quartera we may have a representatioh of 
the dark brown variety of the Goltic pony. ^ 

If one may Judge from ila speduisotion and trim Stf 
being now adapted for sub-Arrtic conditions, the Celtic 
belongs to a variety which at a very remote period WiamMof 
1 See ManhsH sad Aaatndsla, /Viw. CsSL PhlL Osc, voL sit psif 
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off from the main item and phsaibly reached Europe and 
North Africa long before the advent of the Neoliths—to 
become the progenitors not only of occidental but a1<H) of 
African races ^ 

At might have been anticipated, Celtic characters can 
often be identified in British and other otcidental breeds 
Many thoroughbreds, which are an unequal blend of Barbs 
and of Arabs in which Eastern races often prevail, and of 
light and heavy occidental varieties, show traces of Celtic 
ancestors. Many small thoroughbr^s " ride like a pony," 
or have a pony head, or pony legs, some even want the 
erjgots or hind chestnuts, or the tail has a vestige of a 
fringe, or there is the gait and temperament, alertness and 
Intelligence of the pony Many of the Highland garrons 
have pony characteristics, and thi's is also true of all the 
old mountain and moorland breeds, more especially of the 
mealy-nosed Exmoor ponies and some of the better bred 
dun-coloured Connemaras 

Even in Clydesdales of the older type pony tharacters 
sometimes surge to the surface, while in cross-bred animals 
they sometimes predominate Recently 1 heard of a 
powerful active ly-hands horse— with .i wonderful reputa¬ 
tion for speed, strength, and staying power— in which the 
hind chestnuts, greatly to the surprise of the owner, were 
completely absent On making inquiries as to the jicdigree 
of this horse, I ascertained he was bred in Caithness, and 
was the grandson of a Highland pon) 


Tiiii Nor&E Horse (Fquus cahaltrts typicits) 

During prehistoric times in certain parts of Europe a 
tundra fauna gave place to a steppe fauna, which later was 
succeeded by a forest fauna Evidence of this succession 
we espeually have in ihe rock-shelter at Schweizersbild, near 
Schaffhausen In the lower deposits the remains of the 
reindeer, musk-ox, variable hare. An tic fox, and other 
tundra forms occurred Nearer the surface were relics of 
hamsters, the woollv rhinoceros, kiang, horse, and other 
denUens of the steppes, and on still higher layers the bones 
of the beaver, haie, and squirrel, the badger, pine martin, 
and wild boar, the stag, roedeer, urus, horse, and other 
recognised members of a true forest fauna 

In the case of the EquidcC it is often extremely difficult 
to determine to which species any given bones belong, and 
‘hence It IS impossible to state dehnitely that the liorses 
found along^ with the hamsters and other steppe forms 
essentially differed from those which were contemporaries 
of the stag and wild boar and other typical forest forms 
It may, however, be assumed that even In post-Glaclal 
times the maiprity of the inhabitants of the steppes would 
when mature bo quite or nearly whole coloured, while fre¬ 
quenters of the forests would ns often be either striped or 
spotted—that, e g , the horse which frequented the Rhine 
valley along with the kiang and woolly rhinoceros would 
resemble the wild horse {E c ^r;cvaZj^ii) which, with the 
kiang, now lives in the vicinity of the breat Altai Moun¬ 
tains, while the horse which at a subsequent period was a 
contemporary of the wild boar, stag, and roedeer would 
be more or less richly striped, and in its limbs and general 
conformation adapted for a life in or nyar forests. 

That there is Some ground for this assumption will, 1 
think, be admitted when due consideration is given to results 
obtained by crossing various kinds of horses with a Burchell 
xebra. When ponies of the Celtic type—i e pomes which 
in their colour are identical with Prjevalsky's horse, almost 
certainly the tlneal descendant of tbe steppe horse of Palxo- 
Utbic tlines^ 4 ire crossed with a male Burchell xebra, hyta’lds 
gro obtained ablch, while in build strongly suggesting a 
Burchell aebra, are as profusely striped as the great sAra 
Of Somaliland-^ave at least five times as many transverse 
otrlpes across the trunk as occur in their zebra sire. When, 

“ Uw Gsldc pony it akin to tht tmnHw high-cntto Arabt hualmdy 
in hliiMd TIm only nindinitiittl difftrepo^ a|ian from ihe coat, mut, 

1 botwSsn many smill Anbt and a Ctldc pony U in the eora; Iq the 


uiiV are lonk ind oftw incurved at>rlie polSU. The long < 
. .Ji . . .. .. . -nKeKsiilawarliii3i 


. _ _ The 

I Arab ui^ eiihor be due 10 Kaskern blood oTllie Ksulawar hiod or le 
Ibn Doiligan adTatitage to the wild ancesien tbac freqnaolsd lihgamc 
UMabfsissd, is long ean are of sdvaatage to tbs mountabi Mbin,'aBd IS 
'IhrUngiloo ^ihe AuilnilUn both About the Main of the lan|o vaneitSi 
ptairMod with ergoCt. with bind cbennatolThe thoMof' Pii«vah1^l 

^ (ta'bfswoSf 
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however, pony mares of the Norwegian ^pe are crossed 
ivich a Hurihell zebra, the hybrids resemble in make their 
Norse dams, and in their markings closely approximate 
the common or mountain zebra. The explanation of these 
remarkable differenceH beems to be that In the case of the 
Celtic pony hybndb the remote (Cjrdvy-like) ancestors of 
the Burchell zebra control the development and determine 
the plan of the decoration, nhile in the case of the Norse 
pony hybrids the remote striped-horse ancestors contribute 
the more obvious characters—the Norse ponies having more 
influence m determining the plan of striping than the highly 
vfieiialised Celtic pomes, froni which stripes had probably 
all but completely disanpenred countless generations before 
I hey begun to fade on the horses which belonged to the 
lorebt fauna 

it IS probable that the highly specialised Celtic pony, as 
well as the primitive Gobi wild horse, belong to the steppe 
fauna, and it is equally probable that the yellow-dun (Fjord) 
horse, in which a blriped tout may be said to be latent, 
belongs to the lorest fauna. It this be admitted, it follows 
thar rhe environment of the Norse race has been for untold 
ages so difTerent from that of the Celtic pony and the wild 
horse thdC it centuries ago acquired the rank of u distinct 
sprues, or at least a well marked natural variety 

The question now arises, Dors there exist in any of the 
oullving parts of the world (wlicre nrtihcial selection has 
been made use of lo conserve old rather than to create new 
types) horses of a red rather than of a yellow-dun colour 
—-moie like the red deer than the kiang - horses with a 
sufTiciont number of imperfect stripes on the body and ban 
on the legs to indicate descent from ancestors decorated 
after the manner of the mountain zebra? As is now 
general IV known, dun-colourcd horses with remnants of a 
striped cout new and again make thoir appeal ance in all 
parts of both the Old and New World It is also a matter 
of common knowledge that dark yellow-dun horses, some- 
tunes with fragments of numerous stripes, are always to be 
met with in, amongst other plates, Mongolia, Tibet, the 
North-West Provinces of India (es[iecjally m the State of 
Kattlawar), and in the north-west of Europe, more especially 
in Norway, the Highlands and islands or Scotland, and in 
Iceland. With the exception of the Kattiuwars, which, 
probably as the result of rigid selection, stand aport, all 
the others have many points in tommon-^ome of the dun 
Mongol pomes agreeing closely with Norwegians—but they 
all—the kattlawars more than the rest—decidedly differ from 
E c fir/cvalskftt the wild horse of the Great Altai Moun¬ 
tains, and from typical specimens of the light yellow-dun 
Celtic pony 

The movt nchly striped horses I have hitherto come acroM 
occur in the north-west of Scotland, One of these recently 
examined Is afike in make, colour, and markings so unique, 
and looks so little modified by domestication and artlfidal 
selection, that it must, 1 think, be considered ah a falriy 
typical specimen of a once wild species^ Thtf history of the 
yellow-dun striped race, to which the specimen allud^ 
to belongs, has not yet been written, but there is little 
doubt that it was introduced into Scotland from Scandinavia 
about the end of the eleventh or beginning of the twelRh 
century As this vcllow-dun striped race may very well 
have been familiar to Linnttus, It may, 1 think, be taken 
as the type of the large occidental bre^s, and known as 
the EquuB cahaltua typicus A typical specimen of the 
Norse variety is of a dark vellow-dun colour, with black 

points " and a nearly black mane and tail. The mane is 
long and heavy, and tends to fall to both sides of the neck 
as in the Celtic pony Onlv a few hairs at the root of 
the tall are shed in summer, and there is no attempt to 
form a tail-lock in winter, while the footlocks, never very 
long, are limited to the region of the ergots The fore¬ 
head Is decorated witli norrow stripes, which in their number 
and arrangement agree more with the mountain than with 
the true Burchell zebra. A broad dorsal band extends along 
the back to lose itself in the tall, there are stripes on the 
neck, and faint stripes extend a short distance from the 
dorsal band across the body, as in the British Museum 
quagga; while the legs, especially in the region of the 
'* knees " and hocks, are marked by distinct ban. 

The ears are short and are carried in a nearly upright 
position; the forehead (which is not puflcutarly wim), in 
oavlng two ridges extending upwards from the prominent 
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10 niei^c under the lorelock, differs greatly from the 
“ bumpy " forehead of Prjcvulsky's horse and the flat fore¬ 
head of the Celtic pnnv. 1 he spate between the orbit and the 
nostril is relatively longer than in the Celtic pony, but 
sliorter than in Pcjevalsky's horse The eyes pru|ect beyond 
the level of the forehead In the Celtic pony the eyes are 
large and adopted for a wide range, m the wild horse they 
are some distance from the front of the head, in the Norse 
horse th^ are small and look downwards rather than for¬ 
wards The outline of the face beiomes convex above the 

niuzrle, and ends m a somewhat lung upper lip, adapted, 

like the upper lip in the giraffe, for feeding on leaves und 

twigs In the neck and shoulders, trunk and limbs, the 

Nurse variety ma\ be said to resemble a small cnrt-horsc 
of the Suffolk type 

Compared with the wild horse, the withers arc lower and 
the hind^quarters more rounded, and the tad springs more 
abruptly and at a lower lei el, and hence fails to convey the 
impression that it is a direct continuation of the trunk. 
The dock is relatively longer than in the Celtic pony, but 
shorter than in the wild horse 1 he limbs arc short, but 
the joints are large and the hoofs fairly broad, hence in a 
side view of the foreleg a considerable increase Is noticed 
as the thick fetlock joint is reached 

It will be evident from what has been said that the Norse 
horse differs (hielly from the wild Gobi horse in being of a 


I need only nUu that k regard the Norse race «■ thjt 
foundation of what in the Highlands are known a* garroob 
Horses of this type may ver/ well have bten originally 
obtained by blending the old indigenous yeUow-dun striped 
race with Flemiiih and French breeds Imported direct from 
the Continent or introduced from England during the 
middle ages Further, It is extremely probable that the 
Norse raie took part In furniing the small active Clydesdalea- 
of u former generation. 

Other Occidental Horses 

In addition to piiental and African varieties, which doubt^ 
less include several wild species amongst their ancestora, 
there are two or more occioental varieties whith in varloua 
ways differ from the Norse and Celtic races and from 
Prjei alsky's horse 

One of the latter races include Ipng, low, heavily biult 
animals with unusually long heads, another consiiti of 
short-bodied animals with a large head and a pronounced 
Homan nose 

The long-headed variety which occurs in the Hebhdei 
and the Central Highlands reminds one of the horses en¬ 
graved during the htone age on a piete of reindeer horn. 
In one specimen of this variety met with in Perthshire the 
profile IS straight and the distance from the orbit to the 
nostril IB 13 inches, t e 3 inches nioro than m a member 
of the Norse breed of a like size, and 



4 inches longer than in a 14 handa 
Connemara pony allied to the CeltLC 
rare Some of these long-headed forma 
with a straight profile and a well 
moulded muzzle resemble the horses of 
the Parthenon. 

Morses with a pronounced Roman 
nose also occur in the western islands 
and Highlands of brotland, and in 
Ireland, Austria, America, and other 
ports of the world into which breeds 
were introduced from Sjialn. One of 
this Roman-nosed type, of a yellotb-dun 
colour, met with in the Outer Hebrides 
was especially interesting It very 
decidedly differed from members of the 
Norse race In the same district, but, on 
the other hand, it agreed in the outline 
□f the head with some of the engravings 
in the Dordogne caves It Ts hence 
conceivable that the Roman^osed 
variety (from which the modern bhire 
breed may be an offshoot) is a very old 
one—a variety which was firmly estab¬ 
lished centuries before domesticated 
breeds first made their appearance In 
Europe 

SUUHART. 
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Fig 7 richly ilnped du-k yellow-dun hom of the Noru lype, which hsi n fanerel raMinblsnce 
CO ihe Comharellci horu reproduced in Fig a 


darker dun colour, in being far more richly striped, in the 
shape of the head, size of the ears, jposition of the eyes, 
and also In the muzzle, mane, tail, hino-quarters, joints, and 
hoofs. From the Celtic pony the Norse horse also differs 
in the colour and markings, but it especially differs in the 
tail and in the greater proportional length of the distance 
between the eye and the nostril, and in having a 
Lomplete set of ergots and chestnuts It is inconceivable 
that the Norse variety could revert to the Prjevalsky 
horse type, or be regarded as an offshoot from the Celtic 
pony. 

The qucbtion may now be asked. Is there any evidence 

PnImAlStlia rvt tku 17 ___ t _i_ 


with horses of the Norse type? hig 7 gives an imperfect 
idea of a specimen of the Norse race from the wdst of 
RoBS-ahJre. If this figure of a horse still living is com¬ 
pared with Fig a, winch faithfully reproduies an engraving 
made thousands of years ago in the Combarelles cave by 
one of the artist-hunters of the Early Stone age, it vail, 
1 think, he admitted the Norse hor^e probably belongs to a 
veiy ancient race > 
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A s^rt l endeavoured to Indicate that In 
t ffflnerui manblsnce post-Glaclal as in pre-Glaclal times 
there were aeveral distinct species ol 
horscB, and that It ia eatremely prob¬ 
able some of the prehistoric species and varieties have 
persisted aJmost unaltered to the present day. 1 hava 
shortly described three distinct kinds of living horses, via. 
the wild horse of the Gobi desert (E c. pr/ivaUkii^; the 
Celtic pony, which though no longer wild, may be known 
as the E c celhcus; ana the Norse horse, which may very 
well stand os the ^pe of one of the large occidental broods^ 
and be known as E. c, typicus 1 have also pointed out that 
in addition to these three very distinct types—two at leOII 
of which have taken port in forming quite a numbiV'of 
our British breeds—we have a longheaded, heavily l^llt 
variety with a straight profile, and a longThOadOd, 


I have also Indicated that in addition to saverpl.^^iraiML 
varieties there are several Afrlcao ^and oriental 
and 1 niigbi have added that, in so far* as the'EoxM^' 
thoroughbred Is a mixture of African and ov^tal 'HiwSh 
and of occidental light and heavy varieties, it mtgw hn 
Htfd as an exceUenc example of a breed Which 
amongst Its ancestors several wild spddes—a M 

has had a multiple origin. ' 
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AN artkie on atmospheric tides, by Mr W Krebs, who 
IS a frequent contributor to the scientific literature 
of Germany^ ^pears in Oaj Wellall, a Berlin journal of 
Mtronotny, ^ Deiember, 1903. The author points out that 
the astronomer Mtidier demonstrated in 1837 from the 
Berlin barometer observations the existence of an oscillation 
of air pressure In the course of a lunar day. The mean 

range exhibited a minimum pressure in the after¬ 
noon and a maximum in the forenoon of that 
period This occurrence, which was found by Madler 
lor the years 1B20-1835, was eonhrmed by Prof 
Bornstein with reference to the years 1884-1688, and was 
also diown to obtain at other German stations But neither | 
of these physicists ventured to alhrm the existence of a tidal 
movement of the atmosphere in the oscillation which they 
had diuuvered. I 

The hitherto purely statical conception of the o‘;i'illa- 
tiona of air-pressure was an obstacle to such a theory. Ihis 
conception supposed a niaximnni of pressure to lie simply 
the result of an elevation, and a inmimum to be the result 
of a depression of the barometric column According to 
this still prevalent idea, a maximum of pressure mu si be 
expected at the time of the upper culmination, and a mini¬ 
mum at tlfe time of the lower culmination of the moon 
The former was, however, found to ouur at Berlin almost 
exactly five lunar hours after the upjier culmination, and 
the latter about the same time after the lower culmination 
For these reasons Madler thought it possible " that there 
was a third way in which the celestial bodies acted upon 
each other, which was still unknown to uh," that is to say, 
other than by radiation and gravii,ition 

But the atmospheric oscillation in the course of a lunar 
day, first discovered by Madler, appears to be nothing more 
than a wave caused by gravitation, when it is consider)^ 
as a transverse oscillation and explained dynamically Ihe 

S 'eatest rarefaction of the air occurs about half-way after 
e lower culmination, corre^nding to the greatest uprising 
movement of the medium The greatest csompression of the 
air occurs about half-way after the upper culmination, rorre- 
■ponding to the greatest downward movement of the 
medium In both ca^es an attraction of the moon on the 

lower atmosphere of the earth is presupposed The third 
kind of mutual action between the celestial bodies assumed 
by Madler accordin^y reveals itself, in the case in question, 
os simply gravitation, when its effect is only considered 
from the standpoint of the wave theory When applied tn 
the solar day, the author considers that this view of the 
matter completes a missing link in the explanation of the 
double atmospheric oscillation accurding to Kelvin and 
Hann 


ON LEAD POISONING AND WATER 
SUPPLIES. 

'T'HE second volume on the above subject has recently 
^ been Issued by the medical officer of the Local Govern¬ 
ment Board. The former volume contained information 
concerning Dr Houston’s study of waters derived from 
moorland gathering grounds In Lancashire and Yorkshire. 
the present volume gives details of an extensive series of 
laboratory experiments bearing on the general subject and 
conducted by Dr. Houston. They have been published in 
order to facilitate the Interpfeteti^ of the results obtainc<l 
When studying the solvent or erosive power of a water on 
htSd pl^, wnh the view of counteracting these dangerous 
qpalHlaS^ Particular attention is direct^ to observations 
on standards ” (p. 443) in this volume, where methods of 
dieafurbig the solvent and erosive powers of a water upon 
are given enabling an opinion to be formed as to the 
degree of riek arising from the contact of such water with 
lead surfaces. 

rettri is illustrated with drtfwipgs of the apparatus 
to the Investigations, and photographs have, been 
to show the actual amount of deposit reinilnlag 
||U^^ tabes in which the erosion of lead by water had been 
mndsd td taka idaoe. ' 

ifia nntuve of this report It will be understood tto 
tt^Sthbitoiiee of ft bonslsts of the tabulated results, together 
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with brief descriptions of the experimental methods adopted. 
Ihe main conclusions arrived at were stated in the previous 
volume, but a general summary of aii conclusions Is also 
given in Section iv of this volume A reference to this 
summary will be found useful to those who arr concerned 
with the consideration of dangers of lead poisoning arising 
from water supplies. 

Ihe sunnnary starts with an explanation of the meaning 
of the term erosion," and proceeds to state that bright 
lead Is rapidly eroded by ram and by snow water, ns well 
.is by distilled water , rhon follow the names of Rubstanres. 
whirh do noi influence the erosive power of water when 
introduced Into it, as well as of substances which delay 
and inhibit the action, MoorUnd waters are next con¬ 
sidered in regard to thoir erosive property, and the con¬ 
ditions which increase, diinimsh, or prevent their erosion 
are stated. Then follow waters which do not fall under the 
above classilication, together with remedial measures which 
may he adopted to avoid danger A similar classifiLation 
and consideration of waters as regards pi uni bo-solvency Is 
then shortly entered into, and, Anally, the conclusions arrived 
at from chcniicHl and bncleriological experiments as to the 
c.'iuse of acidity in moorland water are given The summary 
terminates with d selection of conclusions which have already 
appeared 111 the fornici volume F C, 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

I)w H H Dixon has been elected professor of botany 
it Trinitj College, Oublin, in success ion to Dr E Percival 
Wright, who has resigned 

'liix Princess of Wales opened the new buildings of the 
St Paul’s Girls' School at Brook Green, London, W , on 
April 15 Accommodation is provided (or a museum, 
chemical laboraiori, and practical physics, 

At the request of the Board of Treasury the following 
gentlemen have consented to act as a committee to consider 
Che allocation of the proposed increueed grant to the uni¬ 
versity colleges giving education of a university standard 
in arts artd Rcience, iiz. the Right Hon R B, Haldane, 
M.P (chairman), Sir F Mowatt, G.C B*, 1 S O., Mr C. A 
Cnpps, K C., M P , the Rev Dr. Woods, late president of 
Irinity College, Oxford Mr Henry Higgs, of the 
Iieasury, will act as secretary 

An annual conimeniuration day was inau^rated at the 
University of Glasgow on Tuesday Sir William Ramsay 
gave a discourse nn Joseph Black's life and scisntiflc work, 
and after the oration stvcral honorary degrees were con¬ 
ferred. At the commemoratinii banquet on Tuesday even¬ 
ing Mr Choate, the United States Ambusaador, remarked 
In the course of a speech that the universities had to do 
their best for the guidance of the councils of the nations 
to which thev belonged 

I HE council fur the extension of higher education in 
North Staffordshire has issued its report for T903. 1 he 

objects of the council are to stimulate interest in higher 
education throughout the district, to assist in coordinating 
institutions and classes for higher and technical instruction, 
Lo aid existing institution^ the provision of supplementary 
and advanced courses of in^cruttiun, and to take steps for 
the establishment of a suitable institution in which to con¬ 
duct a scheme of higher education for the benefit of the 
whole district. The leport gives, among other Information, 
reasons for the establishment as soon as possible of Che pro¬ 
posed North Staffordshire Univ^sitv College, and urges the 
members of the council to join in the promotion of the 
scheme ^ 

Tub United States consul at Leipzig has, says Science, 
compiled a cabin of the numbnr of studenta attending 
twenty-one Gennan universities during the winter 1903^1, 
llie total number of matriculated students at these universi¬ 
ties is 37,834, of whom 3093 are foreigners, the largest 
number ever recorded The number of foreign students Is 
Muivalenr to 8 2 per cent of the total number. Of other 
^dents attending lectures In these umversiBes there ore 
7S74 ineif and 1313 women, so that tm total number 
studenu is 471041 Noteworthy among other lb (he 
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table IS thr numeriraJ preeniinrnie of attendance at Berlin, 
where llir lutal exceede that of Munich, Lcipzit^, Bonn and 
tireslaii combined But per cent, of Berlin's attendance 
is made up of non-iTuitriculatcd students, representing- a 
floating element to a considerable extent Elsewhere in 
Germany this feature is a minor unn in universir\ 
attendance, 

1 \ his presidential address at the annual ronferente of 
the National Association of Manual 1 raining Teachers, held 
at Hastings on April Sir John Cnckburn dealt with the 
psychulogicid importance of manual training It is now 
recognised, said Sir John rockburn, that the hand is one 
uf the best chtinnc'U to the intelligence, and that in training 
the hand we minister most efTectually to the requirements 
of intellectual, moral, and physical development lime m 
giving mtellecruiil studies would be saved if half the school 
hours were spent in the workshop Pupils delect their 
errors m actual work more readily than in abstract pro¬ 
cesses, and learn to despise inaccuracy and slovenliness 
Nothing so clearly demonstrates the difference between right 
and wrong as manual training A lie in wood stands self- 
exposed The construe live imagination is strengthened, ancl 
invention is stimulated by manual work Psychologists are 
agreed that in developing the mind manual troinmg must 
rank os an indispensable element in all primar)' and 
secondan schools 

To celebrate the seventieth birthday of President Eliot, 
president of Harvard University, the graduates and studenU 
of the university have subscribed a thousand pounds for a 
portrait or bust to be placed in the Union A very eulogistic 
letter with ten thousand signatures was presented to Presi¬ 
dent Eliot on his birthday After enumerating the cUs- 
tinguibhing characteristics of his ihirty-hve years of presi¬ 
dency, the letter continues Through you the American 
people h.Ue begun to see that n university is not a cloister 
for ihe recluse, but an expression of all that is best in the 
nation's thought and character brom Harvard Unisersilv 
men go into every part of our national life, 'Jo Harvard 
University come from the common schools, through paths 
(hat hiue been broadened by your work, the youth who have 
the capacity and the will to profit by her leaching 
lour influence is felt in the councils of the teachers 
and m the education of the voiingest child 
Tearless, just, and wise, of deep and simple faith, serene in 
affliction, self-restrained in success, unsuspected by any man 
of self interest, you command the admiration of all men and 
the gratitude and loyalty of the sons of Harvard ” British 
men of science will join in the congratulations to President 
Fliot that he has passed the age of spveni\ with un- 
dimjni>hed power 

At the ordinary meeting of the Society of Arts on April 
1^3( Mr J, C Medd read q paper on agricultural education 
He said it has now been realised that success in fanning 
demands extensue scientific knowledge quite ns much as 
thorough practical training The development in the facili¬ 
ties for instruction since i 8 fl 8 has been remarkable. Figures 
were quoted to show there had been a total outlay by the 
Government and by local authorities of nearly loo.ooof per 
annuni Mr Medd thinks that it is to the evening school 
that the authorities must look for the improvement of the 
labourer and the recovery of the skilled or “ handy " man. 
The paper concluded with a scheme to coordinate and place 
upon a satisfactory basis the rural and agricultural educa¬ 
tion of every county Small village schools should be closed 
and their ihildren conveyed dally to some central school 
Better buildings and equipment, more regular attendance, 
and a more efficient staff would thus be ensured A few 
favourably situated schools should be developed upon the 
model of the ^coies pnmaires sup^rteures A continuation 
school shield be organised in every village Winter schools 
of agriculture and horticulture should be establish^ In 
selwtTO districts according to the particular requirements 
and characteristics of each county, and the services off their 
dir^tors should be made available for all farmers and 
gardeners during the summer Demonstration plots should 
be placed In the charge of men who combined scientlic 
accuracy ^th sonft actual knowledge of practical farming, 
and were In touch with the farmers of the district. 
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SOCIETIES AND ACADEMIES. 

London 

Royal Society, Msreh 17 —** Physical Conilfeoli at Low 
'1 eniperaturc<i (1) The Densities of Solid Oxygen^ 
Nitrogen, Hydrogen, Hec ” By I^rof James Aawmjri M A., 
LL U.. U be , l-.R.b 

'I he observed densities of solid oxygen and nitrogen, lakeli< 
at the boiling point uf hydrogen, are 1 435 and 1 oj6 re¬ 
spectively Similarly the density of solid hydrogen between 
13° and 14° absolute was found to be 0076. From thfr 
observations given in the paper, the “ Matthias Diameter 
l.ine " is deduced in eaih case, and from these the critical 
density and molecular volume at the aero of tempera¬ 
ture follow 1 he molecular volume at zero of oxv gen 
IS 213 , of nitrogen 255, and of hydrogen 342. From 
these results it follows that if solid water could result 
from a combination of solid hydrogen and oxygen taking 
place at the zero of temperature the reaction would in¬ 
volve a volume contraction of 4j; per cent A discussion 
follows of the critical constants of hydrogen in which the 
want of agreement between theory and experiment is pointed 
out The conclusion reached is that in the case of the 
constants of hydrogen a marked variation from what in the 
case uf other substances may be regarded as fotrly general 
results must be anticipated, and that further experiments- 
are required to clear up the difficulties 

Linnean Society, April y.^Prof S H. Vines, F.R.S, 
president, in the chair ^Mr. E P. Itobblnv exhiblteih 
lantern-slides of the metamorphoses of Clama Cramen, a 
Psyihid moth from the Madras Presidency, showing its use 
of its food-plant, Casuanna eguijetf/oha, in the making 
of Its protective case —Mr F Inocli displayed a series uf 
more than fifty slides of natural colour photography of 
living insects and flowers by the Sanger-Shepherd three- 
(.uluur process, the president adding a few remarks on tho 
results —Mr C E Joiim then gave an abstract of hi» 
paper, the morphology and anatomy of the stem of the 
genus Lycopodium 

Faraday Society, April 13 ^Mr. J. Swinburne, vice- 
president, in the chair—Alloys of copper and arsenic 
Arthur J, Hlorna. The object of' the author's investi¬ 
gations w'as to ascertain the exact relation between copper 
and arseniL in binary allovs, and the limit of proportion of 
arsenic that can be retained in copper in the cold solid 
state The addition of arsenic lowers the melting point of 
copper uniformly down to about 14 per cent, when a steep 
fall in the freezing point curve occurs, reaching its lowest 
point at 685° C This alloy contains ig a per rent, of 
arsenu, which corresponds to the formula Cu.As^ The 
alloy with 22 per tent of arsenic freezes at 7oS\ and the- 
temperature gradually rises until the alloy with 2834 is 
reached nt 747“ This is the compound Cu^As. At 810*^ 
another chemical compound freezes, having the chemicaff 
formula CugASg, it contains 32-2 per rent* of arsenic. 
Beyond this point the temperature gradually falls again to 
a mininiuin at the alloy with about 35 per cent, of arsenic 
The curve then rises to another summit at 740", forming 
the compound Cu^As, with 37 24 per cent, of arsenic From 
this position the curve descends to 703“ with Che alloy con¬ 
taining 41 per cent of arsenic, this is nearly the practical 
limit of the direct combination of copper and arsenic^ 
Experiments with a new primary cell; E. G. P BainflMd.' 
The cell consists of an inner porous pot containing nitric- 
acid and a carbon pole, and an outer vessel containing 
sodium hydrate solution and a metal pole, preferaUy cltic, 

I e with a solution of from la per cent, to 15 per gent.; ua^ 
solutions of maximum conductlvlu with zinc and carim 
poles on open circuit, an E.M.F. of a 6 volts may bft 
obtalni^ Not only does the cell possess this comparuivtiy' 
high E.M F., but It may be short^lrcuited far lonM ijiair' 
most cells before it runs down. A cell shcMt^toKS^ 
thmgh a total resistance of o-6i ohm fata a CiiHtilt ot 
4 If amperes, which fell to a-61 in an hour, 8*38 In si'h^n' 
and 175 in 6 hoiira. A smaRer cell gave a raliir oonstikiit 
current of about o-8 ampere for so or ae bmirs* Djscbanfer 
curves are glyen In the paper,—Mr. tOao oA- 

trlbuted a note on determining accuraialy llie perednta^ 
of ozone In gases not dissociated moderate heat. 
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Mattaeinftilcal Bodsty, April 14 —Dr E W. Hobion, 
vic»-pres]deiit, in the chair —Mr G. B Mathews communi¬ 
cated a paper by Prof. F. Morlay on a plane quintir curve. 
The curve is the locua of the points oi contart of tangents 
from a fixed point to a pencil of cubits It is of maximum 
genus (deficiency), viz b, and tho 45 tangents at points of 
inflexion pass by nines through 5 points —Mr (1 M. 
Mwotfonald gave an account of his recent researches con¬ 
cerning the singularities of functions determined by Taylor's 
keriea. Unless special relations hold among the coefficients 
of the senes every point on the circle of i-onvergence is a 
singularity, and attention hab been directed to the problem 
of determining the coefficients in order that the function 
may have singularities at prescribed points on the circle 
only —The following papers also were cominunirated — 
Note on u system of linear congruences Rev J. Oullan. 
—The tile theorem Dr W H Youngi—Note in addition 
to a former paper on conditionally convergent multiple 
senes G H Hardy.—On functions generated by linear 
difference et|uatinnb of the first order Rev E W. Barnea. 
The simplest solutions of linear difference equations with 
meromorphic functional loeRicients are one-\alued func¬ 
tions With sequences of poles tending to infinity \Vhen the 
coefficients ore one-\a1ued functions with essential singu¬ 
larities ihe solutions generally have sequences of such 
singularities These functions cannot in general arise as 
the integrals of differential equations of any finite order and 
dimensions with coefficients which arc not derived from the 
function itself. Thus linear difference equations give rise 
to classes of transcendental functions which lannot be 
generated by differential equations —Mathenidtical analysis 
of wave-propagation in isotropic space of ^ diinensionh 
' 1 . H HAVBleck. In the case of three dimensions certain 
methods of integration of the equation of wave-propagation 
were found by Poisson and Kirrhhoff These are connected 
with the analytic expression of Hu>gens’s principle. In 
two dimensions the corresponding integrolb are more com¬ 
plicated, and the interpretation of them shows that in 
general the waves generated at a temporary source have 
no definite rear surface, but leave a trail behind Corre¬ 
sponding integrals are obtained in the paper in the case of 
any number of dimensions, and it is shown that this dis¬ 
tinction of properties extends to all cases of uneven and 
even numbers of dimensions —On spherical curves, part li 
H Hilton.—Perpetuant sy/ygles of degree four P 
Wood.—Extension of .Sylow's theorem Prof G A Minor. 
—(i) Transformation of the function F([a] [^] [7] x) , (2) 
The extension of Neumann's addition theorem for Bessel 
functions ' Rev. F. H Jookoon.—The following informal 
communications were made —Behaviour of a power senes 
near a point on the circle of convergence at which the series 
diverges' Dr li F Bokor.—^Transvectant operators in 
connection with binary forms R J DbIIm.—F actorisation 
of 13** — ! Lieut-Colonel A Ounnlfif ham. The factors 
are 43, 3.61, 1803647 53 364031 , 577451346626H1* 

79.1093.4603.31841, where the semicolons separate the 
afgebraic factors and the colons separate the Aurlfeujlllan 
factors The factor marked with an asterisk has not been 
resolved 

Mamchestbr 

LHerary and Phlloanphlcal Society, January 5 —Prof 
W. Boyd Dawkins, F R S , president, in the chair —Note 
on a method of preparing hydrobronuL acid . R I. Taylor. 

January 19 —Prof W Boyd Dawkins, F R S » president, 
Jn the chair.—The specific heats and specific volumes of 
^toln alloys. H, E ^Bchmlta. Ihe calculated and 
Aierved values in the cases examined agreed very closely. 
—On ^enomena dqe to repetitions of stress, and op a new 
testing machine: F. Poator. When a metal is strained by 
afteody stress, the crjstaU of which it is composed undergo 
no change until the elastic limit is passed, but then an 
In^nal slipping takes plara, which Is permanent. The 
some slipping takes place if a stress much less than the 
elaetlt, limit Is applied and removed repeatedly, and Is due 
pfobdity to hysteresis In the exten^on of the metal In 
fiiirther to study these phenomena, the has 

J^qafgked a new testing machine capable of subjecting' Bie 
under test to « great variety of conditions. , 

■^jfeh^iat^ s.“^"Prof*Boyd Dawkins, F.R.S., prerident, 
>"10 tjie dullr.—A diagnostic key for the genera of reeSnt 
^^aochlite Cephalopoda t Dr. Hoyl*. 
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February 16 —Mr Charles Bailey in the chair.—On a 
suitable arrangement for determining the capacities of con- 
'densers by the successive discharge method H Morrla- 
Alroy and E D Bponoor. The rotating commutator 
generally employed in this method was replaced by an 
electrically exili^ tuning fork, the prongs of which carried 
aluminium riders making contact in mercury cups By 
this means it was possible to obtain perfectly regular dis¬ 
charges Ht a much bigger rate than is usually possible 
with rotating commutators —Note on the spectrum of the 
glow discharge at atmospheric pressure Dr G A. 
Homoalcfech. With an alternating discharge the spark 
spectrum between metallic terminals is affected by heating 
therfl, the glow then being obtainable at cither pole 

Special Meeting, February 23 —Prof W Boyd Dawkins, 
F R S , president, in the chair ,—1 he Wilde lecture, on 
the evolution of matter as revealed by the radio-active 
elements, was delivered b> Mr F Soddy (see p. 418). 

March 1—Prof II B Divnn, F R S., in the chair — 
The ionisation of air Prof A Bohuatavi F.R S The 
author described a method of observation which allowed 
him to determine the number of 10ns which ora constantly 
being formed in the atmosphere, All experiments which 
have hitherto been made only determined the total number 
of ions present, but not the rate at which they re-comUned 
or formed Some experiments made in a field near Roch¬ 
dale on February 28 gave 2400 for the number of lone in 
each cubic I'entimetre of air, and a formation of 18 new 
ones in each second, while on the roof of the physical 
laboratory at the Owens College on February 39 the 
numbers were 3600, with a formation of 38 fresh ones each 
second 

March 15 —Prof W Boyd Dawkins, K R S , president, 
in the chair --The Falkland Islands revisited Rupert 
VAllontIn. The principal zoological, botanical and geo- 
loglLal features of the district were described —Mendel’s 
principles nf heredity A D DarblahlrA.—On photo- 
chemitally active chlorine D L 

Paris. 

Academy of Scieocei, April 11.—M Moicart in the 
chair —Theory of the quudrifilar azimuth balance 
H PoIncarB, An investigation of the equations of sensi¬ 
bility and stnbiliiy of the qundrlfilar balance described by 
M Cr^rnieu —Note on the graphical method applied to 
human pathology M. LannAlonriM. The graphical 
method, the use of which i^ described in detail in the paper, 
can be applied with advantage in u number of cases where 
photography or radiography would not give the same 
results —A new general theorem m the theory of analytical 
functions G MlttBB-l-«4ll«r. —'Remarks on the com¬ 
munications of M A Charpentier, and the questions of 
priority to which they have given rise M. d'ArmonvAL 
ihe results of Charpentier are held to be new, since it is 
one of the characteristics of the radiations which he hai 
discovered that they arc without effect on a photographic 
plate, whilst (he work of others claiming priority in this 
matter has been mostly carried out by means of .photo¬ 
graphy.—On a' partiLXilar class of persistent conjugate 
systems D. Th Bsorov^-On groups of operations G A. 
Minor.'— On the equations of geometry and the theory ol 
flubbtitutions £d. MaBlBt.—A quadnfilar azimuth balance 
V Crdmloui A description of an entirely new form ol 
balance, in which the beam is supported by a plunger float¬ 
ing in mercury, and in which the pointer of the ordinary 
balance is replaced by a system supported by four wires in 
torsion attached to the ’beam. The theory of this balance 
IS worked out by M Poincar^ in a previous paper. Instead 
of using a rider, differences below a centigram are measured 
by means of the electrodynamk repulsion produced betwjeen 
two bobbins, the current being adjusted by means of s 
resistance until the point of equilibrium li reached^On Ihi 
penetrating power of the n,-rayB emitted by certain wnircea, 
and their storage by different substances JuUen MiBgBr 
The n,-ray8, discovered by Blondlot, the effects of wbicli 
aro the Inverse of the itrays, on given off by vocuOus glOM 
tubes, and possess a greater penetrating power than thi 
similar rays given off by a Nerost lamp. Certain substancei 
appear to possess the power of stqflng up these 
ahsmlnium heliig a notable example, and then emit then 
fd% as long as twenty-four hours aherwards.-^n the rartb 
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quilkp in the Balkans, April 4 1 h MouPMUMi^Electrlcal I 
osinoala in methyl alcohol A Baudouln. The method 
adopted by M IVrrm in studying electrical osoiosis in 
aqueous solutions has been applied by the author to solu¬ 
tions in methyl ukohol. 1 lin offects observed are similor 
to the rase of water, but smaller in magnitude, so that 
higher difTercncra of polentiul had to be employed Osmosis 
IS very sensitive to traces of dissolved niatenuLs provided 
that these are electrolytes Non-electrolytes, even in com- 
paritively large proportions, arc without effect —On the 
talc Illation of the heats of combustion of organic compounds 
conUining nitrogen T Lemoult. A general formula for 
snkulating the heat of combustion of any compound con¬ 
taining carbon, hydiogen, oxygen, and nitrogen is worked 
out, .mil numerous cxanipleH ure given of the degree of 
approximation obtained —On the application of the Blondlot 
rays to 1 hemistry Albert Colson. By means of the efferts 
on t phosphorescent screen the author has been .ible to 
detect differences in the intcrailioii of solutions of iiutash 
and rmc sulphate according to the order in which they arc 
mixed, .and these differences have been subsequent!) borne 
out by their chemical hi huvioiir —On a new mode of form¬ 
ation of culciiini carbide L M Buillar. Calcium carbide 
can be obtained by the electrolysis of a mixture of calcium 
chloride and lime, but the method has no commercial value 
—1 he estimation of nitrogen I ^on DObourdoauM. 
Methods of estimating nitrogen based on the production of 
ammoiiiu are all liable to be vitiated by the production of 
animea, notably methylamine Ihe method now deaenbed, 
which iH based on the dry distillation of the nitrogen com¬ 
pound with a mixture of potassium monosulphide and 
potassium thiosulphate, givea ammonia free from amines. , 
A List IS given of the classes of compounds to which this 1 
method is applicable —'The inAuence of hydriodir acid on the | 
oxidation of sulphurous acid A B«iv> Hydriodir otid ' 
may either retard or accelerate the oxidaticm of sulphurous 
ucid according to its cnnccntratiqn Eor a given strength 1 
of sulphurous acid, there appears to exist a strength of ' 
hydriodic .icid which is without influence on the rate of 
oxidation Other substances besides hydriodic acid ran 
affect the rate of oxidation —The chlorination of phenyl 
carbonate In the presence of iCNline Et. Barrel.—The 
action of oxidising agents on the purity of Ir1dustn.1l 
fermentations Henri Alllot and Tjilbert Olmei. Various 
oxidising agents were tried with a view to see which exerted 
the greatest effect 111 reducing the production of butyric acid 
during an alcoholic fermcntaiio^ Manganese dioxide and 
bleaching powder gave the best results.— On Randta Lujae, 
a new inyrmecophyte and acarophyte of the family 
Rubiaceaa E d» Wlldoman.—On the sense of rotation 
of water eddies in central Europe, Jean Brunheo. In 
more than 90 per cent of the vortices observed m the small 
rapids of central Europe, the sense of rotation was always 
Opposite to that of the hands of .1 watch —New researches on 
the statical work of a musiLe Charles Hdnrv>—fhe Bpecifu 
reinforcement of phosphorescence by extracts of organs in 
physiological exploration Augustin OharpdntldP,—Bio¬ 
logical observations made at Chamonix and on Mt Blanc 
during August and September, 1903 ‘ Raoul Bayaua. The 
quantity of oxyhaniuglobin increases in normal blood wUh 
the altitude, but, on the contrary, the speed of reduction 
of the oxyhmmoglobin diminishes with increasing altitude 
—Ihe amounts of catalase in different animal tissues 
F BAttdill and Mile L. Bt«rn.—On the origin of lactose 
Ch Porohdr.—The agglutination and hsmolysis of the 
biood corpuscles chemical precipitatns M Qonvou.— 
On the yellow spot dispaSe of the cork oak F, BordM. 


DIARY OP SOCIETIES. 

THURSDAY, ArsiL si 

Royal KwstitVTION, bI 5 —DiBmcialion Prof. Dewar, F R 5 
Linrbah Soamr, m B Hniiiih Kreshwster Rhuopods 1 Caiih — 
R^Aihitipnti Driwlagh by MrK. C Rcld of Fruits and Seeds of UnElah 
pre GbcUl and interracial PlnniH II Calydflors; Qesieni Hdd, 
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HETER<ECJOUS RUST-FVNGI. 

Die Wirtswechselnden Rost~pilse, By H. Klebahn. 
Pp. 436 + preface, appendix, bibliography, and two 
indexes. (Berlin: BomtrSger, 1904-) ao 

marks. 

N 1864-65 De Boiy startled the biological world with 
his discovery of the heteroecism of the Uredines— 
with his proofs that the long suspected and often re¬ 
iterated connection between the peculiar yellow fungus 
known as jCddium, growing on the barberry, and the 
well-known rust-fungus, Puccinia, which devastates 
wheat and other cereals, is true in fact, and that the 
winter-spores of the latter germinate in spring and 
develop spores which infect the young barberry leaves, 
whereon are then developed the quite different spores 
of the iGcidium, which in their turn re-infect the 
wheat. 

Investigations along the same experimental lines, 
and supported by the same irresistible logic, soon 
showed that many other Uredines, or rust-fungi, are 
capable of a similar change of life as they pass from 
one host-plant to another, among which were the 
Gymnosporangia of junipers, which develop the very 
different Rsstelia on Pomaces (hawthorns, pears, &c ), 
and the even more remarkable cases of Coleosporium 
on Seneclo, which infects pines and develops thereon 
the curious scldial forms known as pine blisters, or 
Peridermium. 

The list of hetereecious Uredines, or rust-fungi, 
which thus change their hosts and develop a different 
kind of fungus on each host now numbers x6o, in¬ 
cluding a few cases only where the phenomenon is not 
yet proved with absolute certainty by the experimental 
infections, and Klebahn has set himself the task of 
bringing together all the salient biological features of 
these remarkable plants, the economic importance of 
which to mankind is sufficiently indicated by the fact 
that the ravages of these parasites on our cereals and 
fodder plants, to say nothing of plants grown for 
pleasure, amount to many millions sterling every year, 
and that entire planting enterprises have been ruined 
by them. 

But the subject of hetercecism has equally important 
bearings on the scientific philosophy of plant life, 
closely bound up as it is with the large questions of 
parasitism, and the nature and origin of species. 

Klebahn'a book is divided into two parts. The first 
S04 pages are concerned with the general aspects and 
discussions of the whole subject, the rest of the work 
with the special description and biology of each species 
In ^accession. 

^ A mere enumeration of the headings suffices to show 
how interesting and important are the themes discussed 
in part i. B^Uinlng with definitions and the history 
of tke whole qu^sdem of hetercecism, and a summary 
of the princi^^ types of ruse-fungi concerned, the 
author ^sies, ik section iv., to an account of the 

of dbtrlbution, and the conditions of germi|^ 
end l^fecClon of the various kinds of spores pf^ 
Vby them remarkable fungi. 
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Certain controversial questions are then examined 
and answered. Klebahn emphatically declares (p. 43) 
that no evidence of value exists to show that the h^ 
which bears teleutospores can be infected by sporldia. 

He also examines the question of the necessity of 
heteroBcism, and concludes that for some forms it is 
indispensable, though there are many which are known 
to be able to do without it Some of the latter have a 
perennial mycelium, the classical example being De 
Bary's Metdium elatmum^ which induces the witches' 
brooms on silver firs. 

By far the most exciting part of Klebahn's general 
exposition is that which deals with the wheat-rust 
problem and Eriksson’s mycoplasma hypothesis. The 
wheat-rusts are held to be heteroecious, but able to 
dispense with the change of hosts. The wintering of 
ur^o-spores is not regarded as sufficient to explain 
the infection of plants in the spring. But if the 
scidium form is absent, and no uredo-spores have 
survived the winter, how is it the cereal shows infection 
next spring? 

Klebahn insists on the importance of the world-wide 
distribution, in vast quantities, of the rust and of wheat 
culture, and that the wind can carry the spores, as it 
can far heavier particles such as grasns of dust, 
hundreds of miles at a stretch, and Marshall Ward's 
experiments with the uredo-spores of Puectnia dispersa 
prove that such spores may retain their gernunating 
power for sixty-one days. 

Enksson has entirely failed to grasp the significance 
of these facts, and his hypothesis of a latent and un- 
discoverable mycoplasm is not only superfluous, but 
has entirely broken down under the crltldism of 
Marshall Ward’s investigations, which show that the 
so-called incipient mycelia proceeding from " myco¬ 
plasm " are nothing but the normal haustoria of the 
fungus. 

Section ix. deals with the distribution of rust-fungi 
and their passage into new regions. Section x. with 
methods, not only of culture and infection, but also— 
far too briefly—with the details of microscopic prepar¬ 
ation. Section xl. is devoted to the problems of geo¬ 
graphical areas of distribution, and contains much 
interesting information about the rusts of various, 
countries. 

In section xli, Klebahn Illustrates, with ingenious 
diagram tablai, the vagaries of these parasites in their 
choice of ho8^planel, and then passes to the dis 
of the second of the two great burning questions of 
the rust problem, viz. the phenomenon of spedatisation 
of parasitism, with which Eriksson's name must 
always be honourably associated. 

Put shortly, the matter stands thus. Although a 
given spedes of rust-fungus is found on two host- 
spedes A and B, and although no trace of different 
can be discovered with the mlcrasoope in the two caste- 
nevertheless the fungus on A will not infect B, nor 
will that on B Infect A. This has been so ahundanBy 
and thoroughly proved by the researches of Strikteon, 
Klebahn, Marshall Ward and others that there can be 
00 doubt as to the facte. The expianadfnt^ppears to 
be that the fungus on A is ao closely adapted to: the 
iffiysiological peculiarities of Ite^ host ^ that it catutot 
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suddenly alter its habits when plahed* on anoll^er host 
B to which it IS not yet attuned, and consequently fails 
to infect B But, as Marshall Ward showed, the host 
B may be merely a closely related variety of A, whence 
we must infer that the differences of food-material and 
so forth may be very small, and it is not surprising 
that occasionally a spore from A may succeed in in¬ 
fecting B, possibly when the latter is off its guard," 
as It were, and short of its supplies of rcsisiUnt 
materials or unduly lavish of its stores of attractive 
substances, or possibly because the spore in question 
happens to be better equipped than usual with the 
necessary solvents or poisons needed to break down the 
normal resistance of B Bo this as it may, once the 
fungus of A has gained a hold on B, it can now go 
on infecting B by moans of its spores—it has now 
adapted itself to B 

But Marshall Ward showed that, while the fungus 
on A may fail to infett B, it may bo readily able lo 
infect a third related variety of host-plant C, and after 
adapting itself to C it may then pass easily to B, thus 
C becomes a bridging form from A to B 

Klebnhn m sections xiv and xv discusses these 
matters, and the gradations of specific variation and 
their bearing on the theory of descent at great length, 
and concludes, 

** The manifold characters of the existing biological 
species and races appear to have come into being owing 
to the alternating extensions and restrictions of the 
area of nutritive plants These changes, and cspei mlly 
the restrictions of area, have been influenced by adapt¬ 
ation and selection, but many observations indic.iie 
(hat internal developmental tendencies, as yet entirely 
unexplained, have also played a part in determining 
the direction of the evolution " 

Not much IS gained by the latter phrase, but it at 
least show's the lines along which the thoughts of 
modern pathologists arc tending 

Section XVI deals with the question of the origin of 
hetercpcism. Kleb,ihn appears to doubt whether the 
increase of virulence said to be exhibited by /Ecidium 
spores from barberry, as contrasted with uredo-sporcs 
grown on the wheat itself, can be maintained, and in¬ 
clines to the belief that an advantageous utilisation of 
the periodic phenomena of vegetation is rather the 
key to the problem 

The author then proceeds to the discussion of pre¬ 
disposition, and accepts Marshall Ward's researches 
showing that anatomical peculiarities on the part of 
the host-plant do not explain it, concluding that in part 
cheimcnl constitution, m part forces or factors of un¬ 
known nature in the protoplasm, are at the bottom 
of the question 

The roncluding section of this part concerns the 
spermogonia, and views as to the alleged sexuality of 
the rust-fungi The view is maintained that the 
spemuitia are now functionless, and the author doubts 
the sexual character ascribed by Sappin-Trouffy and 
Dangenrd to certain nuclear fusions in the development 
of' teleuiosppres. 

Part II IS essentially a work of reference for investi¬ 
gators, and ieals very thoroughly with all the special 
points in tffc,, biology of the various species of 
heterbeclous Urines raised 1 ^ the Tulasnes, De EUkyi 
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Dictcl, Fischer, Magnus, Eriksson and Henning, 
Marshall Ward and ot^cr workers, including^by no 
means the least Important—the author himself. 

A very complete account is given nf Eriksson's work 
on the rusts of the cereals, and of that of Marshall 
Ward on the bromc rusts, and it is probably not too 
much to s«iy that a more thorough and masterly work 
on the subject has never >et been produced 

That Klebahn's work will have a wide influence in 
furthering investigation into these extraordinary and 
important parasites cannot be doubted 


A STUDY OF RABIES 
Rabtes • i/v Place among Getm-dtseases and its Ongm 
tfi the Animal Kingdom, By David Simo, M.O. 
Pp. xii+2qo (Cambridge; University Press, 1903.') 
Price JOS 6 d net. 

HK admiration with which wc must regard 
Pasteur's studies on r,ibies is increased by the 
fact that the actual microbe which causespthe discast 
IS unknown Pasteur, nevertheless, by a logical 
application of the facts known concerning other patho¬ 
genic microbes, triumphed over this difficulty, and pre¬ 
sented the world with a method of preventive inocula¬ 
tion against hydrophobia He owed this achievement 
to the rigid and laborious senes of experiments with 
which he was scrupulously careful to control his 
theories. 

It IS strange that Dr. Sinie, with this example con¬ 
stantly before his eyes, should have been absolutely 
blind to Its lesson Anyone who seriously proposes to 
add to our knowledge of rabies must follow Pasteur's 
methods. No advance is likely to be made bv the most 
ingenious reasoning unsupported by pracLual demon¬ 
stration ; wc have no use nt all nowadays for armchair 
p.athology Dr. Sime's work is beautifully printed 
and written in oxccllunt F.ngUsh, it bears evidence of 
very wide reading and of careful thou^^fanciful 
thought But it is wordy to an exasperating degree, 
and the perpetual use of inverted commas and italics 
bcLomos almost a nightmare There is no evidence 
from first to last that the writer has attempted to 
substanliatr any one of die remarkable views which 
he sets forth by a single practical experiment 
There is room in the English language for a good 
monograph on rabies, but instead of giving a plain 
and straightforward account of w'hat is at present 
known about the disease, which it is probable that 
Dr Sime would have been competent to do, he presents 
us with a ** study ” of rabies from a number of theo¬ 
retical standpoints, at times embroidered with ex¬ 
cursions into transcendental bacteriology. It must 
suffice here to give n few examples only of the strange 
views supported by the author. The discussion as to 
the order of germ-diseases to which rabies belonga 
is based on a classification with which we are tifi- 
fomilinr Dr Sime sharply divides infective disejtoaa 
into two groups-—those which prot^t ■ against fuUire 
attacks and those which do not ( fair these he 
the singularly unhappy names " prophylactic " and 
preventive ” respectively. Why a disease which, 
does not protect should be called '* preventive Is not 
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of protection can be traced Amongst infective diseases, 
and no iuch sharp distinction exists as that set forth 
by Dr, Sime. We leam that the rabies microbe is 
strictly "preventive," and in the course of the argu¬ 
ment much stress is laid upon a misleading analogy 
between the rubies virus and alcohol—a mistake which 
might have been avoided had the author's studies in¬ 
cluded Ehrlich's work on the fundamental diHerences 
between such a poison as alcohol and the bacterial 
toxins which contain a haptophorc atom-group. 

A chapter is devoted to proving the " multiform 
structure" of the rabies microbe, illustrated by 
diagrams as fanciful as the speculations upon which 
they arc based In a chapter on rabies of the sympa¬ 
thetic system, the virulent character of the saliva in 
paralytic rabies is explained on the theory that the 
salivary glands are invaded through the sympathetic 
nerves. Inasmuch as stimulation of the sympathetic 
checks the secretion of the submaxillary gland, while 
stimulation of the chorda tympnni excites it, we fail 
to follow the line of reasoning In any c.ise Dr Sime 
should have put his views to the test by laboratory 
experiment But perhaps the high-water mark of 
irresponsible speculation is reached in the chapter on 
the relation of bacterial agency to secreting organs, in 
which the novel view Is propounded that not only 
poisonous secretions in animals and plants, but even 
digestive secretions owe their existence to a bacterial 
commensalism in the tissues As regards the origin 
Of rabies in the animal kingdom. Dr Sime doubts its 
prhniLive canine source, and Is inclined to trace it to 
the " intensifying " division of animals, and in par¬ 
ticular to the rabbit, which, exhausted by being hunted, 
contracts the disease in some unexplained manner from 
the M)U, especially when its cars are frost-bitfen We 
fear that wp must regard this book as an example of 
the unscientific use of the imagination, and we should 
not have devoted so much space to it had it not been 
issued by the Cambridge University Press 


MINING AND QUARRYING 
The Elements of Minmg and Quarrying, By Sir C 
Le Neve Foster, D Sc , F R S Pp xviii + 321 
(London Charles Griffin and Co., Ltd , 1903.) 
Price ys 6 d. net. 

NE of the most difficult tasks in the field of 
technical literature Is the preparation of a 
thoroughly good elementary text-book of an industrial 
art, and the difficulty is especially conspicuous when 
the subject dealt with is mining, with its incursions 
into mathematics, physics, chemistry, geology, mlner- 
aldgy, civil engineering, mechanical engineering, 
ele^cal engineering, law, and sanitary science. It 
Is not astonishing that the task has not hitherto been 
attempted. In French and German there are several 
useful works of th& kind; but in English, elemehtary 
teit-boeks have dealt exclusive^ with but one bIranch 
of the subject, the best example befhg the rudimentary 
toaatlse written a generation ago for WcaleV'series 
^^the late Sir, Warington Smyth. 

jii pages the late Sir C. Le Neve Foster has 
KO, lloo. vnl. 69] 


With an intimate knowledge of his subject, he com¬ 
bines great dearness of style and a thorough grasp of 
the beginner’s needs Superfluous detail is carefully 
avoided, and the arrangement of the matter is 
eminently logical Each of the sixteen divisions of 
the subject is concisely expressed by a single word;— 
(1) occurrence, (2) discovery, (3) boring, (4) excav¬ 
ation, (5) support, (6) exploitation, (7) haulage, (8) 
hoisting, (9) drainage, (10) ventilation, (11) lightings 
(12) access, (13) dressing, (14) legislation, (15) healthy 
and (16) accidents These easily remembered head¬ 
ings serve as pigeon-holes in which a student may file 
his notes upon any nunc or quarry he visits Into 
this comprehensive system, subjects from widely 
different fields of science and technology are combing 
by the author, with the result that his text-book forms, 
without undue burden of references, a thoroughly 
trustworthy guide for the beginner in mining, and in 
many respects for the experienced miner, who is apt 
too often to specialise in one branch of mining and to 
Ignore the pro^^ress made in other branches The 
beginner is wisely urged tn deal with the subject 
bioadly, and not to lonfine himself to the narrower 
sphere of the coaUinmer or of the seeker for ores 
After mastering the general principles of his art he 
can spccKilisp later. 

This has always been the method of teaching adopted 
at the Royal Scliool of Mines Half a century ago 
Sir C. Le Neve Foster’s predecessor in the chair of 
mining expressed the view that he would never dis¬ 
sociate entirely the art of working collieries from that 
of working metalliferous mines, since both had much 
hi common, and the one might often profitably borrow 
an idea from the other. He thought, however, that in 
the various districts where schools in the future might 
bo established it would be needful to devote more atten¬ 
tion to one department than to another, and according 
to the opportunities of the teacher to select special 
portions for fuller and more practical instruction 
The success of the broad treatment adopted at the 
RoyaL School of Mines is clearly shown by the large 
number of associates of that institution that are occupy¬ 
ing positions of eminence in the divergent fields of 
coal, ore, and precious stone mining in all parts of 
the world, and by the fact that at the provincial educa¬ 
tional institutions of more recent formation the 
specialised mining instruction is, almost without ex¬ 
ception, in the hands of old students of the parent 
school. 

One of the original features of Sir C Le Neve 
Foster's book i.s that he insists that from the very 
outset the student should seek to acquire some inform¬ 
ation concerning the laws regulating mining and con¬ 
cerning the diseases and accidents Incidental to the 
miner's calling. This new departure deserves waptti 
commendation. Mining differs from most outer 
occupations by being regulated by special statutes, and 
with an uncongenial branch of the subject like law the 
student needs special help The labour question, too. 
Is of so much importance and often so much more 
to solve than the extracdon of mineral from 
!llte ground, that the student cannotofai] to be giMsful 
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for guidance in the task which in his future carder he 
may have to face, of collecting* workmen in inaccessible 
districts, of housing them, and of looking after them 
generally. 

The work contains 281 illustrations, some being 
drawings to scale and others reproductions of photo¬ 
graphs, showing in a striking manner the operations 
of mining and quarrying. All are excellent, and, like 
the letterpress, are exceptionally well printed. A very 
full and accurate index greatly adds to the value of 
the book. B. H. D 


SOME BOOKS OJV QUATEBNIOJVS 

Htude sur les Quantitds math^mattques. Grandeurs 
dmgdes, Quaternions. By Prof. Claro Cornelio 
Dassen, D. es Sc. Pp. vi+133 (Paris. A. Her¬ 
mann, 1903 ) Price 5 francs 
Introduction to Quaternions By the late Profs Philip 
Kelland, F.R.S , and P G. Tait. Prepared by 
C. G. Knott, D Sc. Pp. vii + 208. (London 

Macmillan and Co., Ltd., 1904,) Price ys. 6d. 
Bibliography of Quaternions and Allied Systems of 
Mathematics Drawn up for the International 
Association for Promoting the Study of Quaternions, 
&c. By Alexander Macfarlane, D Sc., LL D., 
F.R S.E., General Secretary of the Association. 
Pp. 86. (Dublin; University Press, 1904.) 

T may perhaps be rather an exaggerated statement, 
but it IS none the less to a great extent true, that 
mathematicians tend to divide themselves into two 
classes, quaternionists and non-quaternionists, and that 
these two classes frequently become involved in 
polemical controversies But at the present time the 
notion of vector quantities is of frequent occurrence in 
physics, and it is important that everyone should have 
an opportunity of understanding the laws and nature 
of vector operations. It is not unfrequently stated that 
forces are vectors, because they are directed quantities, 
and therefore they are compounded by the parallel¬ 
ogram law But the moment of inertia of a body 
about a line is also a directed quantity in the sense 
that Its magnitude depends on the direction of the 
line, although moments of inertia, as every mathe¬ 
matician knows, are not compounded by the parallel¬ 
ogram law. Clearly dogmatic statements about 
vectors are dangerous for teaching purposes. 

Dr. Dassen’s book deals with a much wider field 
than the study of quaternions proper. The first part 
treats of "the concept of quantity," i.e. the funda¬ 
mental Jaws of algebra. The second part is divided 
into three chapters, which treat of directed quantities 
in space of one, two and three dimensions respectively, 
so that it is only in this last chapter that the particular 
system of algebra associated with the name of Sir 
W. R. Hamilton is discussed. 

Prof, Knott's edition of Kelland and Tait’s book is 
a typical English text-boede of a k'md such as writers 
of other nationalities rarely produce. By this we imply 
that it is full of worked illustrative examples, and at 
the eitd of each chapter is a copious collection of ex¬ 
ample* for oxerofee. The first five chapters, extend- 
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> ing up to p. 89, would form an excellent course fbr a 
student whose time is shoft 
The chapter on dynamical applications is an im¬ 
portant innovation which might well be extended lo 
the interest of science student* by the addition of more 
elementary examples Chapter vl., dealing os it does 
with "cones and their sections," possesses little 
interest for the modem student. It would have been 
more useful thirty years ago, when it was the fashion 
not to teach the calculus until the student had learnt 
by heart a series of propositions for the parabola, a 
second series for the ellipse, and a third series (scarcely 
ever properly understoi^) for the hyperbola. Nowa¬ 
days more suitable illustrations may be obtained from 
physical problems without wasting time over these 
elaborate discussions about conics On the other hand, 
chapter vii, dealing with central surfaces of the 
second order, is less detailed in its treatment, and 
consequently likely to be more helpful. 

Dr. Macfarlane is to be congratulated on the very 
complete list of papers which he has sui^eeded in 
drawing up for the association of which he Is secre¬ 
tary. These papers, we notice, cover different systems 
of multiple algebras, discussions on the geometric re¬ 
presentation of complex magnitude, and nearly every 
book, pamphlet or paper on mathematics or physics 
in which quaternions or allied systems of mathematics 
play any part whatever, such, for example, as Clerk 
Maxwell’s " Matter and Motion" or Minchin's 
"Statics." The only improvement that can be 
suffS^sted is a classification of the papers by which 
those merely containing references to quaternions 
should be separated from those which treat of a sub¬ 
stantial portion of the general theory of algebras of 
vector quantities. 

_ _ m _ 

OUR BOOK SHELF. 

A Manual of Zoology, By Richard Hertwig. Trans¬ 
lated and edited by J. S, Kingsley. Pp, 91^704, 
(London . G. Bell and Sons, 1903.) Price las, 6a, 
net. 

Thb English student of zoology has now the choice of 
a large number of excellent text-books, vaimg In 
style, in thoroughness, in wealth of illustration, but 
sufficient for the purposes of his education up to the 
time when his more advanced studies require him to 
turn his attention to the writings of fo^gn authors 
in their original language. To add to the list, die 
^anslation of a foreign text-book requires some special 
justification. It must provide somemlng, some special 
treatment of a subject or some philosophical specula¬ 
tion which has not been provided by those who, widi 
a knowledge of the needs of our own studmts, have 
written text-books for their guidance. The great 
reputation of Prof. Hertwig would lead us to expect a 
text-book from his pen that would justify its transition 
into the languue of any country where xoolDgy Is 
seriouslv studied, and in some mpecte we ore fUit 
disappointed. 

The book opens with a definition of genenil tanna 
and a short history of the development of the eddiMi 
from the time of Aristotle to the toeient da3% Wbfi 4 i 
are admirably concise and clear, ^e Muree 
with merat morphok^ and, .phyrilofm are 
decktedly exceUent, better,, pStAflS, thap aie ^ corr^ 
spending parts of any other modeiti tnbteitir. |K 
the portibn deaUng wttfi q^ectal toofegy, 
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there are many features whioh detract from its general 
merita. We might point out, for example, that the 
description given of the important group Pro^acheata 
is Insufficient, and the statement that the animals in¬ 
cluded tn It are viviparous is erroneous. The classifi¬ 
cation of the Pelecypoda adopted in the text is old- 
fashioned and by no means the best 
llie statement on p. 206 that m Cikata there is a 
micronudeus Is misleading. It should be one or more 
micronuclei. These and many other general state¬ 
ments are unsatisfactory. The book, moreover, is dis¬ 
figured by numerous misprints. Such a misprint as 
Afrida (p. 644) may not be of much consequence, but 
the misprints in the names of animals, such as 
MyZillda (p. 367), Chelefcr (p 450), Machrocheiroptera 
(P- 638), Stron^locentratus (p 345), Saxicara (p 367), 
and a great many others cannot but mislead the 
elementary student of zoology 

k Guide to the Antiquities of the Bronze Age m the 
Department of British and Mediaeval AntiquttieSt 
British Museum Pp xii + 159; 148 figures, 10 
plates. (London : British Museum, I904.) Price is 
The members of the staff of the British Museum who 
are responsible for the " Guide to the Antiquities of 
the Bronze Age," which has just been published, arc 
to be congratulated on having provided the public with 
a most excellent little manual which is not merely a 
guide to the collections in our National Museum, but 
is at the same time a convenient text-book on the 
Bronze age. There had long been a lack of authori¬ 
tative handbooks on archseology in English, and in 
this respect we were at a disadvantage compared with 
certain other countries in Europe. Thanks to the 

energy and knowledge of Mr C H Read and his 
colleagues and to the liberality of the trustees, we are 
now provided with two well written, precise, and 
copiously illustrated shilling books which supply this 
deficiency for the Stone and Bronze ages, and we are 
gW to note that a volume on the Iron age is in course 
m preparation. 

In uie closely packed twenty-six pages of tfie intro¬ 
duction we have a succinct account of the evidence 
for a Bronze age and its relative chronology; the 
existence of an antecedent Copper age is discuss^, and 
it is admitted that some countries do possess a distinct 
Copper age. The author leans to the view that bronze 
was first discovered in China in the fifth millennium n.c. 
The Aryans are treated to a brief discussion, and the 
position is taken " that the Aryan language was forced 
upon the aboriginal inhabitants of Europe towards the 
end of the Neolithic period by a stalwart race with 
short skulls and fair hair, w 4 io radiated from some 
point in south-east Europe ^ . the new comers are 
sometimes known as the Alpine race," 

The bulk of the little book is taken up not with a 
mere catalogue of objects, but with an instructive 
guide to the objects in the collection, and for the further 
elucidation of the culture of the Bronze age descrip¬ 
tions and illustrations are given of hut-drcles, brochs, 
and a barrow. A consicun'abte amount of space is 
taken up with objects from various countries on the 
Continent, and by this means the finds in our own 
islands can be placed in their relative position in the 
cbltural histofy of Europe. The numerous illustra- 
tldns in this book are carefully chosen and well 
eitecuM, and the book can be highly recommended to 
cui^tors, students, and the general public 


Care of Animate, By N. S* Mayo, M.S., D.V.S. 

' ' {Rural Saenoe Series). Pp. xvl+459. (New Y^rk : 
. Wacihlllan Company; London: Macmillan and 
ttd-, 1903.) Price s*' net „ , , . . 
Tio; agricultural reader who possesses Prof. Jprdaik’s 
ammm teat-book "The Feeding of AnlmaU " will 


welcome this addition to the " animals " section of the 
Rural Science Series Tlie writer, Dr. N. S. MajrOi 
professor of veterinary science m the Kansas State 
College, indicates his standpoint in the following two 
sentences taken from the preface. " The day of the 
' horse-doctor ' book is passing Prevention, sanita¬ 
tion, careful handling are more important than mere 
medication." 

The first section of the volume, treating of the 
general care of animals, is a little disappointing. 
There is much common sense, but there is also a 
suspicion of padding. The illustrations of farm live¬ 
stock in chapter 1. have no particular point, and one 
feels that a dozen pages of illustration and letterpress 
transferred from the first three chapters to the chapter 
on veterinary obstetrics would have been an advantage. 
W'hcn the writer comes to his own subject, the care of 
sick animals, there is a great improvement, and 400 
pages are filled with just the kind of information that 
the stock-owner wishes to have. The chapters on the 
indications of disease and the nursing of sick animals 
are excellent. The descriptions of ailments, though 
quite free from medical terms, are pointed and so clear 
that even in the absence of professional assistance the 
farmer is likely 10 be able to recognise many of the 
diseases. The advice given is plain but guarded. 
The writer does not forget that there are medicines 
which may do harm, and he has given special promin¬ 
ence to the use of simple remedies; he urges the owner 
of valuable stock to take no risks, and when in doubt 
to consult a skilled veterinari.'in For those unable to 
do this there is a short chapter on common drugs, 
doses and recipes The book Is likely to be popular in 
the British colonics, and its usefulness for the colonist 
I would be increased if the sections on drugs and recipes 
. were extended. In its present form, however, thix 
addition to our agricultural text-books deserves- 
popularity. To the stock-owner whose province it Is 
to " nurse '* rather than to " treat" the sick animal 
Prof. Mayo's volume will be most useful, and should! 
be most welcome. 

A TexUhook of Ceramic Calculations, with Examples,. 

By W. Jackson, A.R.C.S, Pp. xviii+67 (London : 

Longmans, Green and Co., 1904.) Price 3s. 6d. 

net. 

This little book is designed to supply students in 
classes in pottery and porcelain manufacture with a 
collection of problems and examples to illustrate the 
application of mathemadcal and chemical methods ta 
the solution of the problems with which the potter 19 
constantly confrontra in his work The prelinilnftry 
lists of chemical substances—with their formuke^ 
atomic or mnlecular weights, and specific gravities-^ 
and of minerals important from the potter's point of 
view should ^ove useful. The heading on pp. 12— 
14, " List of Elements," is unfortunate, seeing that 
the substances tabulated are mostly compounds. More- 
exercises for the student to work out might have been 
supplied with advantage, for instance, to chapter ix. 
one problem only seems to be given. 

Botany Rambles Part i. In the Spring. Pp. iv + 

120. (London: Horace Marshall and Son, 1904.) 

price lod. 

Thx anonymous writer of this book for children giw 
the following excellent advice to the youngster bem- 
nlng to read the little volume: " If you have not tiitw 
to read this little book and go out as well, then don’t 
read it, but go out IniteacL" The information 
idded is given in dear, simple lanmiage, and to of a 
kind that a sympathetic adult taking a chik) for a 
ounhle would strive to make the young botafitot find 
out for himself. The pholograplip of trees In the 
book are very good. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold htmself responstble for opintoM 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond the miters of, rejected 
manuscripts intended far this or any other part of Natuab. 
No notice ic taken of anonymous communicattons ] 

The Complex Nature of Thorium. 

With regard to several letters on thorium and its complex 
nature that appeared in Natuhr of March 24 and 31, April 
7 and 14, and in which ni) name is mentioned, 1 take the 
liberty of adding a few remarks, having had ten years' 
experience in working with thorium 

In 1897, at a meeting of the British Association in 'ioronto 
(Canada), 1 read a paper in which I pointed out that 
spectrum evidence proves the complex nature of thorium 
In 1898 (Chem hoc Traus , p 953) 1 isolated from some 
thorium fractions an earth with an atomic weight of 225 8 
(tetrad) Knowing the difHcultirs of the separation of 
rare earths (1 have been engaged in this kind of work 
since 1H78), and not wishing to publish a premature con¬ 
clusion, 1 did not declare this to be a novel constituent of 
thorium, but said that foreign earths were present, in spite 
of the fact that the reaction used ought to have separated 
them 

In 1901 I published another short paper (Proi Chem 
Soc , March ai, 1901, pp 67-^), in wluch I said that 
" my experiments may be regarded as proving the complex 
nature of thorium " Thorium was split up Into Tha and 
Th^ With Th0 I obtained so low an atomic weight as 
Rft — 330, yhe fractions lha gave by the analysis of the 
oxalate, though It was prepared by pouring the thorium 
salt solution into an excess of oxalic acid, in order to xvoid 
the formation of a basic salt, the high atomic weight 
Ri''=;a3b3 But I stated expressly, and I feel obliged to 
repeat it, that these fraitions show a great tendency to 
form basic salts Assuming these to be normnl, a higher 
atomic weight than the true one is obtained. 'Jhis is true 
especially in regard to the oxalate 
The splitting up of thorium into 1 ha and ThjS was, of 
course, not so sensational an event as the iinnounrement 
from .America of the splitting up of thorium into " raro- 
linluin ” and " berzelium " Boiihsiav LIraunkk 

Bohemian University, Prague, April 18 


Radio-activity and the Law of Conaervation of Maaa 

Mr Soddy in the Wilde lecture on the " Evolution of 
Matter as Revealed by the Radio-active Elements " {Froc 
Manchester Phil Soc, vol xlviii , part ii , p 29) gives 
two methods of deducing the average life of a radium atom 
The results become concordant if wc assume that the 
complete disintegration of an atom of radium involves the 
emission of four a particles Now the atomic mass of 
radium is 225, and that of an a particle about 2 , the question 
therefore arises as to what has become of the rest of the 
mass. 

There appear to be three possible answers to this 
question. In the first plaie Mr Soddy's estimate may be 
wrong by a factor of ten, although it is hardly likely that 
the data are uncertain to this extent; secondly, the various 
stages of the disintegration may involve the liberation of 
non-radlo-active by-pi^ucts which would necessarily be in¬ 
capable of detection by the methods of investigation 
employed, and, finally, there may be a decrease In the total 
mass of the system owing to the decrease in the velocities 
of some of the constituent electrons 

A prion the second hypothesis appears to have the balance 
of probability m itx favour, as it agrees best with our 

E reaent ideas, but J think the third solution should not 
e dlamlssed ttxi hastily In discussing the matter recently 
with Mr. G. A Schott, 1 found that he also had been led 
to conaidar the tenabJity of this view in connection with 
some theoretical work„on the structure of the atom which 
wUl probably soon be pbbllshed O. W. Richardson » 
Trinity Mlege, Cambridge, April 19 
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Ihfl Atomic Weight of Radium. 

In the Phtlosophual Magaaine for April, igoj, Runge 
and Hrecht work out the atomic weight of radium from 
Its spectrum to be 258, instead of the 225 found by Madame 
Curie. 1 should like to point out that the spectrum data 
of radium support the value given by Madame Curie, if 
handled according to Section v. qf " 1 he Causa of the 
Struiture of Spectra " (Phil Mag , September, 1901). 
There is an important question of principle involved in 
the distinction between the two methods of Using the apec- 
truin of an element for determining its place in the periodic 
classification 

The method adopted by Runge and Precht is founded on 
d slight alteration of the approxlinale empirical law dis¬ 
covered by Rydberg, that, when similar elements have 
corresponding pairs or triplets of lines in their spectra, the 
difference of the frequencies of vibration of the two lines 
in a pair belonging to any one element is proportional to 
Che square of its atomic weight. Runge and Precht alter 
this law by substituting the words " some power of its 
atomic weight " for " the square of its atomic weight *' 
1 hus in the alkaline earth family they give the power as 
^ 1^5997 frequency differences of corresponding pairs 

of lines in Mg, Ca, Sr and Ba, namely, 223, Hoi and 
1691 being denoted by x, the logarithms of Jhe atomic 
weights M of these elements are given by the formula 
log Mrzo 2005-1-0 sc)97 log X As X for radium is 4858.5, 
the value 258 is found by Runge and Precht for the atomic 
weight of radium. But the frequency di(Terences are con¬ 
nected with one another by numerical relations, and not 
directly by their atomic weights. 

The clearest instance of this purely numerlral relation¬ 
ship IS shown by the spectra of Zn, Cd, and Hg- A 
chararteristic set of corresponding frequency differences for 
these elements is 380 4 for Zn, 11594 for Cd, and 4633 3 for 
liff The number for Zn multiplied by 3 gives 1159 2, which 
IS indistinguishable from the value for Cd, nnd la times 
the number for Zn gives 4636 8, which is within 1 part In 
loon of the value for 11 g 

In the paper inentioiu^ I have shown how this numerical 
senes, 1, 3, la, appears elsewhere in the frequency differ¬ 
ences for other families of elements, with a fourth member, 
namely, 28 Now these numbers lire the firbt four terms 
of the series the general term of whiih is i —3H/a-i-7n"/a 
This senes, and not alomir weights, controls the relations 
between the frequency differcncis for the spectra of allied 
elements 

Perhaps the most striking evidence in support of this 
assertion is afforded by some characteristic frequency differ¬ 
ences discovered by Runge and Paschen in the complicated 
spectra of O, S, and Se These arc for O 3 7 and a^oS, 
for S 181; and ii 13, and for be 1037 and 4407, Of 
these six numbers four are the first four terms of the series 
the general term of which is 3 7(i-3fl/a+7N"/3), namely, 
37, If 1, 444, and 1036 The numerical law applies, then, 
to the non-metals as well as to the metals The distinction 
between a purely numerical and on atomic weight relation 
between the frequency differences of allied spectra is funda¬ 
mental, the one implying a kinematical, the other a 
dynamical, origin for the structure of spectra 

As to the bearing of these considerations on the deter¬ 
mination of the atomic weight of radium from its apectnim 
we can represent the differences given above for the alkaline 
earth elements by the formula 638(1, 3, la, ab)-i-3i 6, in 
which ab for Da takes the place of a8 in the standard seriea, 
There are other instances In which a serial number tike 
12 or 28 is reduced by a or 4, a phenomenon probably of 
kinematic origin. For the next three elements of this 
family with higher atomic weights than Da, the frequency 
differences corresponding to those just ^Iveo should be the 
values of 63 . 8 (i- 3 n/a-h 7 «Va)+ 3 ** 6 i Pven when fi-4, 5 
and 6 The co^dents of 63-8 are 51, 81 and itS. Now tine 
48565 of Runge and Precht for radium is 63'8x75-7«f>3i>A. 
Thus the 757 of radium corresponda to the 0 t of the 
regular series in the some way that the a6 of Bf does 
to the a8 of the regular aeries. So the numerical law fbr 
the frequen^ differences places radium two main pDWe 
lower than Ba In the tabifr of elements, and j^i^ea to It, 
therefore, an atomic weight exceeding that of Ea, 
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1371 by About 90. The ipectruiti evidence confirmi then the 
dAtermlnAtlon 335 made by Madame Curie 
Ai quite a number of Investij^atora are workinip at 
relatlODi between spectrum data and atomic weight, it 
nems imMrtant to make generally known the fact that 
mathematical aeries, like that of Balmer'a law or that given 
above, am the main feature in the Uwh of spectra Ihe 
approKlmate law of Rydberg arises from the fact that the 
atmic weights of the elements form a serie« Certain re¬ 
lations between this aeries and the senes belonging to the 
nectra of the natural families are probably the cause of 
Hydberg*s approximate law, which is not suitable for the 
exCrapolafion attempted by Runge and Preiht with their 
modided form of it, unless other better means of estimating 
the atomic weight are lacking All that we are warranted 
In saying at present is that the atomic weights of some of 
the elements in a family are nearly proportional to some 
power of A+B(i—3n/a-f7rt^/a), where n has positive 
Integral values, and A and B are parameters characteristic 
of the family, William Sutherland 

Melbourne, March 


Graphic Methods In an Educational Couise In 
* Meebahics 

1 SHOULD be glad if 1 could, through the columns of 
Nature, elicit opinions from those who have taught 
mechanics from the beginning as to the advisability of either 
omitting graphical methods altogether from on ediii ationul 
course m mechanics or of introducing them at a very late 
stage. 

By graphical methods 1 mean those methods which depend 
entirely on the use of nidthemaliral instruments of pre¬ 
cision, and from which calculation is absent 1 do not 
refer to the plotting of curves from results obtained 
analytically, or to such simple graphical considerations as 
enable one to draw (freehand) a useful working figure. 

I myself, after many years of teaching, have come to the 
conclusion that until the principles of statics and dynamics 
have been thoroughly grasped, it is better to keep graphical 
methods out of sight uUogPtlirr, 

My contentions are as follows -- 

(1) Antilyhca! ntet/iods Rive a grasp of the pfmctplvs of 
statics, while graphical methods disguise them. When a 
body Is at rest and in equilibrium, the obvious facts are 
that it does not move in this direction or in that, and does 
not rotate. Now the idea of a resolute as the effective 
component of a force in anv direction is one readily grasped, 
and the analytical statement that *' the resolutes in any 
direction balance one another " brings vividly before the 
mind the equilibrium as regards translation. Any experi¬ 
ment made suggests this bjlancing of resolutes. But the 
closing of a polygon of forces, on the contrary, does not 
suggest, with anything like the same degree of vividness, 
that there is no translation In fact, the closed polygon ojf 
forces, representing as it does a couple, rather suggests 
that there is rotation An experiment with a body on an 
inclined plane, for example, suggests a balance of resolutes 
and does not suggest a triangle of forces 

Again, ae rega^s rotation The analytical method of the 

balancing of moments " brings clearly before the mind 
the fact that the bod^ does not rotate I am sure that most 
people wlir ome with me when I say that the correspond¬ 
ing graphical propoil^on, that the funicular polygon 
cfoses," will not suggest non-rotation to any ordinary 
CeorneC. 

(s) Analytical methods must he mastered in any case In 
any educational coulde, it Is important that the learner 
shall have to rdy on as few principles as possible Now 
when he has mastered the principles of resolution " and 
*' taking moments," he can be led to attack any useful 
pi^blem in statics without fuiyher theory. 

But he may master the " polygon of forces " and the 
" fuhiculBr polygon," and yet find himself totally unable to 
^ deal WfiK marines and with other constantly occurring ^ 
’'H^dses of''equilibrium. He will find that, while he can 
w^n by j^aphlcal methods the resulUnt of a systeih of 
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forces if the^e be parallel, he will probably fall if the forces 
be not parallel (and non-concurrent), owing to the dlfiiculiy 
of getilng hiB diagram on to a given sheet of paper. In 
Fact, analytical methods must be mastered, while graphical 
methods, however convenient in certain cases, nera not be 
mastered save for special professional purposes. If, than, 
there be not tune for both, it Is the latter that should be 
sacrificed. A student well trained in analytical methods can 
always pick up graphical methods rapidly when he needs 
them for special work 

(3) Analytical methods conned staffer with dynamics. I 
do not think that this contention will be disputed. Re¬ 
garded analvtically, statics are a pare of dynamics; the 
equations are the same and the ideas are the same, only 
the acceleration, in statics, is zero 

(4) Graphical methods confuse learners of statics. Here 
I rely on experience, and report what I have observed. 
I have noticed, over and over again, that, while a learner 
of analytical statics may fait to solve a problem, he yet 
knows what he ib trying to do, and he does not, as a 
rule, lose sight of principles 

But I find that beginners, who have learned something 
of graphic statics, appear Co lose sight of principles 
altogether, and are content to make the wildest " shots " 
They make triangles out of laddcrb, walls, and ground, 
and continually take the lengths of liars or strings to re¬ 
present the stresses in them in Iheir attempts to " get a 
triangle of fortes ” 

1 find no beginner so difficult to teach as one who has 
learned some graphic, statics at a preparatory school, and 
I much prefer those who have learned no statics at all. 
There seems to be something in graphical methods that 
paralyses the learner's powers of thought and reasoning, or 
at least allows them to slumber 

To sum up I have come to the conclusion that graphical 
methods (as defined above) should be reserved tor a re¬ 
latively late stage in any durational course in mechanics, 
or even be omitted altogether until required for special 
work In addition to the reasons given above, 1 may add 
that graphical work consumes an amount of tune that seems 
out of proportion to the mental training and knowledge of 
principles gamed W Lardf.n 

OevonpTjrt, April 


Sunspots and Temperature. 

The following view of this siibject (related to that given 
by Dr Lockyer a short time ago) may be of interest 
Consider the last five sun-^pot waves, as measured from 
the first year after a inijumum to the next minimum, thus 


(I) 1844 Sddjycirs) 

(a) 1857-67 (11 yew*) 

(3) 1868-78 (11 years) 

(4) 1879-89(11 years) 

(5) 1690-1901 (layesM) 


Maximum 1848 
.. iWo 
.. ifiyo 

1883 
n *893 


Using Wolf and Wolfer's sun-spot numbers, and finding 
the annual average for each of these waves, we get the 
curvp marked A (dotted line) in Fig. 1 (p 608) 

Ascertaining next the averages of several meteorological 
items at Greenwich for those periods, we obtain curves 
B, C, D, E, F The Items are -— 

(B) Mean temperature of winter (December-February). 

(C) Frost days in winter (an inverted curve) 

(D) Days with maximum temperature 70^ or more (in 
year). 

(E) Mean temperature of summer (June-August) 

(F) Mean temperature of year. 

The amount of agreement between these weather curvoa 
and the sun-spot curve teema remorkobli. Hu Rud-apol v 
iW8ve with highest average number (that for cenw- ' 

spemds with tha time of greatset warq|th In each enu, 
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thr sun-spot wave with foiuesl number (1879-^) with the 
time of least warmth. If the relative position of all five 
points does not exactly correspond In the aolar and terrestrial 
curves, we should remember the larg-e uncertainty 
necessarily attaching to sun-spot measurements 

We mig’ht smooth these curves with averages of three, 
getting the thick line curves, which indicate general de¬ 
cline (in a wide sense). Thus in the case of temperature, we 
find the grouped sun-spot waves 1, a, 3, associated with 
more warmth than a, 3, 4, and the latter with more than 
3. 4, 5 

It IS known that the recent researches of Nordmann, ex¬ 
tending and confirming the work of Koppen thirty years 
ago, indicate a state of things in the tropics which is 


SunspoiR NumLint 


Mcjin Tempersture Winlar 


Frost Diys Wlntar (invsned) 


Dsys with Msniraum Tempars- 
lure 70' or more 

Ktsn Temperalurs Summer 


Mean Temperature Veer 


1 2 3 4 5 



essentially opposite to that in our region, that is, minimum 
of eun-spdts is associated with much heat (relatively) and 
maximum with Uttle heat 

I may here be allowed to submit for criticism a specula¬ 
tion regarding northern regions. 1 know Little of tempera¬ 
ture conditions in the Arctic regions and of ite in the 
Atlantic, and I suppose very little Is known of these in 
their relation to the sun-spot cycles Let us suppose, how- 
ev<v (and the supposition does not seem a wild one), that 
it Is in the Arctic regions as in the tropics, that is, more 
heat about sun-spot mininta than about maxima, and that 
the Arctic regime is further opposite to ours in showing 
a general rise of temperature (in a wide sense) since the 
'forties. ([ may remark that Nordmann's data for the 
tropics seem to point to a gradual rise in Che last thirty 
years,) What should we expect from this state of things? 
Would not the greater heat with nunima cause more melt¬ 
ing and loosening of ice, a more open season, and more Ice 
to be carried down into the Atlantic? This would have a 
cooling effect on the Gulf Stream, and our temperatures 
would correspondingly deriine. Thus heat in the Arctic 
would mean cold to us, and a gradual rise of temperature 
In the far north would mean a gradual fall In western 
Europe 

I have been told that a certain shrinking of the northern 
ice cmering has been noticed In placet in recent times, and 
I read lately, in connection with the voyage of the Discovery, 
Chat since Rost’s time the Antarctic ice pack has broken 
back some thirty miles. 

There may, howensr, be facts adverse to the above theory 
Perlups some of }our readers may be able to throw llghL 
on the subject ^ Albx. B. MacDowall ^ 
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U P to the year 1868 those rose coloured appendages 
round the solar limb, the prominences, could 
only be observed at the times of total ecUpses of the 
sun The ingenious method for watching these pheno¬ 
mena any Ume when the sun shines we owe to the 
labours of Lockyer and Janssen, and the striking of 
a medal by the French Governn^ent in honour of this 
important solar physical advance properly noted an 
epoch in this branch of astronomy. 

By this new device, which was spectroscopic, the 
positions, forms, structure and movements of the 
prominences that encircle the solar disc could be 
accurately watched and determined, and we owe 
a debt of gratitude to such men as Respighi, 
Tacchini, R'loco, Mascari and others for the great work 
they have accomplished in taking advantage of this 
new line of research by recording daily the state of 
the solar limb in respect to these appendages. It must 
not be forgotten that all this work has been accom¬ 
plished by eye observations alone. Sweeping round 
the solar limb and noting accurately the position, form, 
&c., of each prominence is not the work of moment, 
even if the sky is clear, and it is astonishing what a 
great amount of valuable information has been 
gathered' by this apparently sluggish method. When 
It IS considered that one sweep of the spectroscopic silt 
round the solar limb only makes us acquainted with 
the prominences that exist In a very small section of the 
solar atmosphere and at only one particular moment of 
time, it was natural that early attempts were made not 
only to employ photography as a means of quickly 
recording these, but of devising, if possible, some 
method by which prominences on the solar disc itself 
could be also photographed. 

It is not the object of the present article to trace 
the history of the development of the instrument, the 
photospcctroheliograph, which now affords a means of 
satisfy I np- these and other unloolced for requirements, 
but to give an account of the latest form adopted and 
results obtained by Prof. George E. Hale, of the Yerkes 
Observatory, to whom belongs a large part of the 
I credit of designing and constructing an instrument 
capable of giving most successful results. 

It may nevertheless be mentioned that Janssen 
in 1869 conceived the first idea of the method; 
he was followed by Braun, of Kalocsa, in 187a, and by 
Lohse, of Potsdam, in 1880 In 188^ Hale commenced 
work in this direction, and after him came Evershed 
in England and Deslandres in Paris, who both de¬ 
signed and used instruments which gave exodlent 
results. 

From time to time Prof. Hale has published accounts 
of the design of, and work accomplished by, his former 
instruments, but in a recent publication ^ he gives us 
a very full and detailed des^ption not only of the 
latest form he has adopted, but of the magnificent 
photographs which he has secured with it 
To pass then at once to the modem photospectro- 
heliograph, reference may first be made to the principle 
involved. The feature of the instrument is that it Is 
capable of mving us pictures of the sun in ^ht of one 
wave-len^n, or in monochromatic light 'Ae instru¬ 
ment itsdf differs little in principle from an ordinaiy 
spectroscope if the eye-piece be r^looed by a (secima) 
slit If the solar image be thrown by meant Of 
on the first slit, then after the solar light has pKttted 
through the lenses and prisms of the epectrtHSCdpi 
will fall on the second slit, tvhidi trill onhr allpip^ g 
narrow portion of the spectrum to pass trirou^ it, 


^ PmNicmifwHM of Ut VorNM ObM(VB|arF» 
/avumj; vri. M, How I, p . 41. 
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correspondififf In width to ’’this sUt. The petition of | 
this second Sut is, however, adjustabJe, and it can be , 
made to coindde with any line in the solar spectrum. 1 
Thus any particular line can be completely isolated by | 
this device. If now the solar image falling on the first 
slit be kept stationary, and the whole spectroscope be 
moved in a plane at right angles to the axis of the 
Incident solar beam and in a mrectlon at right angles 
to the length of the first slit, then the light that will 
pass through the second slit will be a succession of 
images in monochromatic light corresponding to the 
strips of the solar image which entered the first slit. 

By adjusting the second slit on, say, the K line of 
calcium, and placing a photomphic sensitive plate 
fixed indnmndently of but nearly in contact with the 
surface or the second slit, then while the first slit Is 
passing over the solar image, the second is moving over 
the film of the photograpme plate at rest and allowing 
the monochromatic calcium K light to impress its 
successive images on the plate. The result is a 

f picture of the sun in K " light. Isolating different 
mes by means of the second slit, various mono¬ 
chromatic images of the sun in different ** lights ” can 
be secured, 

.An instrument made on the above principle is the 
ideal form to be used, but it can only be adopted when 
sunligfu is thrown by means of a neliostat on to the 
lens wmdi forms the image. It may be mentioned, by 
the wdy, that an instrument on this pnnciple has 
recently |wen erected at the Solar Physics Observatory, 
South Kensington, 

Prof. Hale wished, however, to employ his spectro- 
heliograph in connection with the great Yerkes re¬ 
fractor 0(^40 inches aperture, so that he was obliged 
to adopt another method, because the movement of the 
spectroheiiograph, which is of considerable weight, 
across the solar image formed at the focus of this 
large lens would have made the telescope vibrate, and 
produced in consequence bad solar images, 

The method which he eventually adopted was to keep 
the whole spectroheliograph still in relatibn to the 
telescope itself, and to move the solar image uniformly 
across the first aJit by means of a motor wmch actuated 
the declination slow motion of the telescope. Another 
difficulty then arose as regards the movement of the 
photographic hedder, for this had to be made to travel 
across the second slit at the same uniform speed as 
the image over the first slit; this was finally overcome 
hy connecting the plate holder directly with the declin¬ 
ation motor, thus moving them simultaneously. 

Although very similar in principle to the ordinary 
spectroscope, the spectroheliograpfi is different from 
it fn many immtant details. In the first place both 1 
slits, Instead of being steBis^t as is usually the case 
in spectrOBOopes, are curved, and curved to a radius 
which is determined by the material of the prisms 
employed. Agoln, it is most convenient if the two 
tubes, carrying each a slit with its respective objective, 
end cocrespondlng to the ooUimator and telescope 
Cubes of me omnaiy speGtroScope, are arranged 
parallel to eadi otherj Thu is accomplished by insert¬ 
ing between the collimator lens and the prisma (two 
in this case) a plane reflector which can be so adjusted 
chAt the light, after being reflected and passing through 
the prisms, eniergea parallel to the beam falling on 
the reflector or to the collimator axis. 

By the use of the reflector in this position, thus 
r^^ring Che prisms clear of the optical ajus of the 
omlimatoTf the Instrument nuy be enjoyed for 
pootber line of solar research, wcause w$en greater 
dispersion Is required, as will be described further on, 

9 gt'alhig may be inserted in its pldCe. The optical 
mMgement, as briefly described above, cait be seen 
idle BGcompanylng illustration (Fig i), which 
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shows this portion of the instrument alone. To 
indicate the path of the beam of light from the cdli- 
mator objective to the second silt objective a white line 
has been drawn, the direction being indicated by the 
arrow head. 

For further information regarding the details of the 
construction of the instrument the reader may_ be 
referred to Prof. Hale's account, but a few dimensions 
may be given here. Since the solar image formed 
by the forty-inch telescope measures seven inches In 
diameter,^ the two slits, both being supplied with the 
necessary means of adjustment, are eight inches long. 
The collimator and camera lenses are of the portrait 
type by Voigtlander, and are of equal aperture (6^ 
inches) and focal length. These lenses are really Coo 
small for the Urge solar image dealt with, but Prof. 
Hale’s statement that the consiidcrable cost of lenses 
of about ten inches, the required size, rendered their 
purchase difficult explains this defect 

Passing over several important points that are vital 
to the efl^ient working of this instrument, which would 


FiG^i.^bowiDg ihi opitcsl ■rrugcoMnt of ibo SpwlnhollBWi^h. 

here take up too much space even to refer to at short 
length, suoi as a description of the movable plate-' 
holder, the adjustment of the several parts of the 
spectroheliogr^h, the value of diaphragms to reduce 
Qiffuse and refleeced light, the metnod of setting toe- 
Second slit on any particular line in the spectrum, &c., 
we now come to describe some of the results whscji are 
the first fruits of this research. 

It has been stated above that if a line due to cakluiti 
be isolated by the secoad slit then we shall obtain « 
picture of the sun in calcium light; if a hydrogttt or 
iron line be used, then a hydrogen or iron solar plCton 
will be obtained. The lines which are the eaqr 
to employ, and which give the best reaulu, are thtoe 
of H and K due to calcium. These lines in the aoiar 
spectrum (Fig, 2) are broad, of a composite structUiis, 
and are corflposed of three main parts, (1) a 
dark hand, designated by Prof. Hale as H. or KJ 
(2) a comparatively narrow, bright Sne, lylnh At 
the centre of this band at points Oibtiie sun's dbc whf!r« 
the slit crosses hot masses of calcium vapourtH,^, KJ), 
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and (3) a very narrow, dark line ninninf!’ ihroufrh the 
centre of H, and K, designated H, and K, 

Now accordiiip as thp second slit is made to isolate 
any part of either of these lines, so a calcium 
picture of the sun corresponding* to this particular part 
of the line ia obtained. 

It may perhaps be mentioned that the name 
" Aocculi " is here employed to designate the clouds 
of vapour which arc photographed with the spcctro- 
heliograph When the calciuin line is employed 
" calcium flocculi ” are photographed, or if the 
hydrogen line be used wc obtain " hydrogen Aocculi ** 
These flocculi arc, according to Prof. Hale, situated 
at a greater level above the photosphere than the 
**faculec," the latter being elevated regions of the 
photosphere 

As the width of the H and K bands depends on the 
density of the calcium vapour, and the denser calcium 
in the sun is below that of less density, the pictures 
of the sun secured by using dilTcrent parts of these 
lines will correspond to different levels In fact, a 
means is thus employed of photographing sections of 
the calcium vapour, or of sounding the sdalr aOM- 
sphere with respect to this element. Thus, if the second 



Fio. i.-^IUpfwIiiclIoD oFb pholograpli ihowliwtfM H ud K Uim> ol 
akiuni In ilm lolmr ipncurmii vnn Inrse dlipMim li maployed 
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this are lettered the detailed portions of it acoordiM to 
Hale’s nomenclature. Above this are drawn three 
layers to represent three strata of calcium vi^Kj^r 
corresponding to the width of the H line, which Varies 
according to the density of the vapour. To investeate 
the distnbution of the densest layer the portion of 
the H line is used, is employed for the less dense 
layer, and for the least dense. 


alit be set at the extreme edge of Hj or K,, the result¬ 
ing photograph will only snow that calcium vapour 
which is dense enough to produce a line of this breadth, 
In fact, a section across the base of the calcium 
flocculus will be obtatned. If set nearer the centre 
of the line a section of the flocculus corresponding to 
a higher level will be produced 
Further, this calcium picture in the final positive Is 
always bright on a dark background no matter which 
parts of the H or K lines are employed. That this is 
80 can be seen from Prof. Hale’s pictures taken in the 
Hi or H,, or or K, light; this is an important point 
to which reference wiU be made later. 

An examination of several photographs has led Hale 
to deduce that the calcium flocculi when secured with 
slit nearer Hg or H,, or Kg or are more exten- 
aive than those taken near the outer Mge of or K|. 
It U argued frem this that the calcium flocculi are 
most probably in general composed of a series of 
columns of vapour expanding as higher levels are 
reached,^ and possibly overhanging laterally (Fig. 3). 

To explain this point a little more fully p^haps the 
accompanying diagram (Fig, 4) may prove of service, 
la the oeAtre of thtf diagram is drawn (on rather an 
dkaggerated scale) the H line of calcium, and below 
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At the right-hand ^e of Fig. 4 is a sketch of a 
portion of the solar surface taken separately ^th 
H., and H. lines, and we have therefore the Ho 
and Ha flocculi. As, according to Hale, the ^a^^of 
the Hg flocculus ta more extensive than that ol 


what after that drawn above the three ealdum €oee^ 
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fai fact, (he object will take a form which is very like 
a b'ee-like prominence. 

It ia therefore of great interest to examine the same 
region of a large spat as photographed at two different 
levels, as In Fig. 3. 

This illustration shows the region of the large spot of 
October 9 of lost year and (he secondary slit was 



plane reflector used in the optical train of the instru¬ 
ment is replaced by a grating, as larger dispersion of 
the spectrum has to be obtained. By this means the 
! hydrogen or other lines are rendered somewhat 
I broader, and it then becomes possible to isolate them 
I completely by the second slit, the width of which is 
I adjusted to be less than that of the lines employed, in 
I order to cut out the continuous spectrum on both 
I sides Numerous photographs were secured with 
each of the Hfl, H7, and M lines, and comparisons 
' were made with the calcium photographs. 

The striking point which this comparison at once 
, showed was that where on the solar disc the calcium 
I flocculi did not exist the hydrogen fluoculi were most 
apparent (Fig 6), or, as Prof Hale says, “ the 
' hydrogen floixuh are, in general, dark, and that while 
^ they have a general resemblance m form to the bright 
calcium flocculi, the dilTcrGnces are in many ca'ies very 
I sinking.*' 

I Perhaps a short digression may here be made, as it 
j does not seem quite clear, at any rate Lu the writer of 
I this article, what Prof, Hale really means by the terms 
i " dark " hydrogen or " dark ” calcium flocculi, 

I The principle of the speclroheiiogniph is that if a 
j calcium line be chosen to work with, then the rcsult- 
j ing solar diM; is built up of two kinds of markings, 
namely, (a) where the calcium exists (bright), and (b) 
I regions where it d^s not exist (dark) Further, as 
I has already been pointed out, it docs not matter which 
' part of the calcium lines is used, as both the dark and 
bright parts produce bright calcium flocculi on the 


Fus. 4 —DlMsm 10 UluairAtfl ihi nUnlon beiwMn iha various poriluni nf 
lha H crIchub hne, itia Isycra of diffimni daoBiiy, iha rtiuUIng «Lani 
of ihi« cilclum fljcculi ond ihe probabla mppevoDoa (rf ihRir varilcol 
■aclbnii 

placed at the middle of the calcium H| level (lower 
picture), and nt the calcium level (upper picture); 
the plates were exposed at 3h 43m and jh 30m, p.m , 
so that (hey may be taken to represent approximately 
the solar conditions at these two different levels for 
the same moment of time The actual spot itacif is 
best seen at the level, where the flocculi are not so 
extensive. At the level the spot is nearly com- 
ffletely covered up by the flocculi, which are here far 
more pronounced and extensive At this level the 
calcium vapour overhangs parts of both the umbra and 
penumbra of the spot. 

The general appearance of the disc of the sun taken 
In calcium light is shown in the accompanying figure 
4 /- . Under good atmospheric conditions the 
whole dUc is covered with minute structure resemblinf 
somewhat the granulation of the photosphere 
Scattered-along distinct zones in both hemispheres an 
lam bunches here and there of flocculi 
'Hiese masses of flocculi partake of the general 
movement of rotation of the disc like the spots Not 
CHily do their areas Vary very considerably from time to 
dme, bur the positions at which they make their first 
appearance change both as regards latitude and longi¬ 
tude. The enormous extent of these calcium flocculi 
in relation to the solar disc, and their variation in 
aidount from time to time, a fact also known, suggest 
fiiat here we have an indication of solar action that has 
My up to the present time been feebly shown bv spots. 

It is the Investigation of the amount and distribu- 
don of these flocculi from day to day and from yehr 
lO 'fyear that makes the apectroheuograph auch an 
Imppitant litstrument at the prelent moment, for It is 
(he only means existing of recording these iqppoitant 


completed positive Again, if a hydrogen une be used 
\\c have a disc built up of two kinds of markings, (c) 
w here the hydrogen exists (bright), and (d)' where no 
hydrogen exists (dark) • 

bince the existence of each of these spbslances on 
the sun's disc is indicated by bright markings, it is 
not quite clear why Prof, Hale calls (he dark -atches 



OhW bab' Prof. Hale employed the taUhm 
Wpi to WB work, but he has used other dpes,, 
helstoy of hydrogen. For thb investigation fba 


Fia s-^TIh Bun In oaldiim Ushi (Hg kvat), nhtwlBa Uil^ bright es'dvu 
Aoccali, AnetiBi fv, 1903 

.1- 

^rk eiUeium or dark hydrogetl, as in these parts 
Tfalcluto and hydrogen respecuvely are, according to 
the very principle or the ^ectrohelbgraph, shown tdt 
be absent. 
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It seems preferable to say that the radons where 
calcium exists correspond to those regions where 
hydrogen is absent than to say that the bright calcium 
floccuii resemble in form the dark hydrogen floccull. 

To show the confusion to which such a form of 
description as the Inst mentioned can lead one, a good 
instance is given on Plate viii , Figs. 3 and 4, of Prof. 
Hale’s publication. There are shown two illustrations 
of the same region of the sun, one taken with the 
calcium line and the other with the hydrogen 
line (H/^. On each of these there is a peculiarly 
shaped dark patch, evidently the same region on the 
solar disc, and the photographs show that in this 
region neither calcium nor hydrogen is present. 
According to Prof. Hale's notation, this patch should 
be called both a ” dark calcium ” and " dark hydrogen 
flocculus "I As a matter of fact, the marking might 
be due to quite another substance altogether, and 
although it appears dark when analysed with either 



Fjg. 6,— Two pboiegnphi of thm mow nfloD of Ibi Mlor dlic 
lAkeo on tM umt dajri ihowiDS Ihnt vlwro iba br^bl 
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floccuU are absent the bright hydrogim floecdll art 
present, raises a number of Important points in solar 
physics which the spectrohellograph alont ,gt the 
present time can attempt to solve. 

Calcium and hydrogen are not, however, the only 
substances which exist in the solar Btmo»hm. How 
are the other materials distributed? Ine ocHVipara- 
tive thinness of the lines of these other substances in 
the solar sMctnim makes it more difficult to aiielyse 
their distribution over the solar surface, but neverUie- 
less possibly many of the strongest lines may yet be 
analysed. 

It will thus be seen that the new spectrohellograph 
in the hands of Prof. Hale and his co-worker, Mr. 
Ellerman, has opened up a new field of research which 
apparently has no limit. The facts that the sun is 
continually changing in activity and that the sky in 
any particular place is not always dear point out that 
for the study of the distribution of any particular 
element on the disc, one spectroheliograpti at one 
station is not sufficient. Just as in the case of sun¬ 
spots, three stations, widely separated, arg required 
to produce a nearly daily reco^, so with this new 
instrument the same number of stations would be 
required for the study of one element. For the com¬ 
plete study of several elements, it will be seen, 
numerous instruments will have to be employed if every 
advantage is to be taken immediately to begin to gather 
the necessary material. 

So important is it that this new instrument for 
solar research should be employed to tdl us of 
the changes that are taking place in the sun from day 
to day and from year to year, that no time should 
be lost in constructing a sufficient numl^ of them, 
in distributing them where the raw material, sunlight^ 
can be most often procured, and in organiring a 
homogeneous plan of campaign, 

When it is considered that a study of the solar 
changes is vital for the dear understanding of the 
numerous terrestrial variations whidi are so dosdy 
associated with our everyday life, the necessity of such 
a programme is obvious 

Just as in the case of the charting of the heavens, so 
this work should be of an international character, for 
every country would be able to reap equally the benefits 
which such an organisation would bring. 

The Rumford spectrohellograph of the Yarkes 
Observatory having thus shown the amptional value 
of this new method of solar research in the hands of 
Prof. Hale and Mr. Ellerman, future workers will 
find their task very much lightened by a study of this 
magnificent and epoch-making contribution to solar 
physics. It is satisfactory to note that for this work 
in particular among other valuable contributions to 
astrtMiomy by the same author, the Royal Astronomical 
Sodety has this year awarded Prof, Halo Its gold 
medal. Wiluam J. S. LocxVU. 


the calcium or hydrogen lines. It might appear as a 
** bright flocculus " If a line in the spectrum of the 
substance of which it is composed were used. Thus 
if at the particular levels at which the photogrpphs 
wore secured we knew that hebum had been pi^e^t 
In this region, then it would have been shown on the 
ptotograph as a dark patch if the calchun and 
n^c^n lines had been employed, and as a bright 
one if any of the helium lines had been isolated by the 
secondary slit 

Etibugh, perhaps, has been said to indicate that 
Wbdt If .meant by the dark hydrogen or calduin" 
RoocliU^m ilot qqjte dear. 

Ihe (kpf: Jbrou^t out by the beautiful scries, of photon 
graphs of Prof Hale, mat when the bright.cudum 
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COUMSMORATION DAY AT THE 
UNIVERSITY OF GUSGOW. 

lay, April 19, mahy of tie were thiali^' 
Kelvin jubilee, wtuch attracted the k f** 
moat Klentific men of Europe hen La 1896, It is ww 
a fortnight eince the body of graduates ui ^lid puSly 
elected Lord Kdvin to be our acedemc tnlei. - Ill 
1901 the universl^ celebrated tbe nb>tbrlMmed< Pf-iW 
own foundation. On Ao^ 19 dw iMHlitfiMd; dp 
annual cOmmemoTatlDn pay. 

The ceremony opened ejdi a dMrt r^Wiem vSSniW. 
After M Sir V^leiO Rednoy, win 
cpner os a c|iediist.(m<d. diicotMiiA^ J 
the most fambus diemist who w bedn 
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Glai^w, Black was made professor in lytf, when 
he was twenty-ei^ht, and remained here unnl he was 
translated to Edinburg ten years later, ^rof. R 
Dundas Thomson wrote fiftv years ago of Black, 

These two capital discoveries ’'—of the Toss of weight 
when limestone is converted into quicklime, and of the 
disappearance of an amount of heat which does not 
affect the thermometer when water Is converted into 
steam—” have been of greater service to science than 
perhaps any equal number of data ever pointed out 
by philoBophers. Dr. Black was a man of elegance, 
modesty, and indolence. His active life in science 
terminated in his thirty-eighth year, for after his re¬ 
moval to Edinburgh, he engaged in no inquiries, and 
contented himself with teaching the science." Some 
scientific men may look back with regretful eyes to 
the far^ff Arcadia^ of their great predecessor—who 
had two epoch-making discoveries to his credit before 
he was thirty-eight, and nothing but quiet though 
admirable teaching to do for the balance of his ^ys. 
MenMdeff at seventy, and Lord Kelvin at eighty, are 
still incegsantlv at work on the most abstruse and far- 
reaching problems of the intimate constitution of the 
world. Dr. Black’s incisive critic might have remem¬ 
bered that It has been given to very few men of science 
to take an unchallenged place both among the first 
investigators and the most accomplished and success¬ 
ful teachers of his time. 

Wandering, after the lecture, about the university, 
which our predecessors in 1870 thought to have been 
housed so splendidly, one finds Sir Gilbert Scott’s great 
central building surrounded by masses of modem addi¬ 
tions. There Is a huge engineering building which cost 
about 30,oool., a botany building costing almut i8,ooo2., 
an additional anatomy building costing about 13,000! , 
an additional surgery building costing about 10,000!. 
All these were built within the last ten years, but 
before the days when Dr. Carnegie atrapefi in like a 
special providence to help the &ottim universities. 
His benefactions are of two kinds. The firslf provides 
50,000!. a yvAT towards the payment of the fees of all 
students in any of the universities who ask for it 
and who have shown themselves Qualified to profit. 
It was no doubt hoped that this would largdy 
increase the number of the students, and so greatly 
add to the resources of the universities. The 
hope has hardly been realised The number of 
students has not materially increased, and the uni¬ 
versities merely receive the fees of a very large numb^ 
of their atiidents through Mr. Carnegie’s trustees 
Instead 01 from the parents. Many students, of 
course, do not ask for this benefit, but, as a very 
great number do, the fee money which Mr. Carnegie 
has provided goes, and no doubt It was to agreateztent 
meant to go, to the relief of parents who used to pay, 
often, certainly, with difficulty, and it has made venr 
little addition to the resources of the universities ft 
is by the second jo,ooo!. a year, destined for equip¬ 
ments and extensions, inducting buildings, that the 
universities have dflefliy benefited. The trustees 
tstquire Chat the ' umverslty wanting new build- 
for sdentifle teaching shall raise half the requisite 
hUNiey. In which cose they will supply the other 
lulf. ror some reason or other they nave not so far 
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helped the extensive addition—costing probably la.oool. 
i^whkh haa iuit been lawle to the ebemicel 
njpit But, mw are defraytiv half the coat or the 
hmUdlnp for natural ptUtoRO^^, fof 


iliedlcatlurit|irudenoe and j^Ufe heutiit^d tor 
tdrb madua, whldi 'an au w a atnte of iRMialdar- 
I forwardncafi and which will coat aoihe 

WQi^ muat hava Utboratorleafoi; fHra^tical 
ffmft .pud' mpdarn liboratOHei are' aapeitilva to 
Pi and'very eipenaira to nlRlntalh and'to keep up 
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to date. Thera is no more finality in scientific equifH 
ment and apparatus than In irondads, and many 
things which are imperious necessities of to-day will 
be historic scrap iron after a dozen years. These vfist 
laboratory extensions will be useless without great 
additions to the staff, and Che universities will nave 
to look not merely to the Carnegie trustees, but to the 
genera] public for further advances towards mainten¬ 
ance and renewal of equipment. Sdentific students In 
Glasgow and elsewhere ought In the future to be 
taught more practically, but It is by no means certain 
that their numbers will be greatly increased. It is 
certain that there are many non-saentific departments 
which will need extensions, and cannot look to the 
Carnegie trustees. 

1 have perhaps wandered a little from the commem¬ 
oration, but it 18 in these visible extensions actually or 
prospectively completed within ten years through the 
benevolence of Glasgow donors and the generous help 
of the Carnegie trustees that scientific graduates and 
visitors have taken the greatest interest. After their 
look round, they betook themselves to the Hunterian 
Museum, where a medallion bust of the late 
Prof John Young, who was its gsniur loci for thirty- 
six years, was unveiled. No archeBologist, numis¬ 
matist, zoologist or geologist can be ignorant of 
his name and work. " Those who knew him best,’’ 
says his life-long friend and comrade. Dr, Yellowlees, 
" know that tiiey will never see another John Young." 

The commemoration day is now over. It included 
the ceremony of conferring honorary degrees, six 
D D’s and eight LL.D.’s, Including Mr. Choate, 
the American Ambassador, and —in abrenlio—Prof. 
Mendel^eff, the great Russian chemist, perhaps the 
foremost man in modem chemistry, and me fittest to 
connect the chemists of this generation with the 
brilliant young Glasgow professor of a century and a 
half ago whom the grrat Lavoisier was proud to 
acknowledge as his teacher. Mention must, however, 
be made of the banquet in honour of Sir William 
Ramsay, whose Glasgow degree Is not of yesterday, 
and of the honorary graduates of to-day. But ban^ 
quets are, after all, very much alike. W. J. 

THE CELEBRATION OF SIR HENRY 
ROSCOE^S GRADUATION JUBILEE. 

'T' HE ha]f-<entury whidh has elaps^ since ^ Henry 

^ Roscoe graduated as doctor of fMlosophy at 
Heidelberg has been d^oted hf him .uninterruptedly 
to the furtherance of science and education. 

As professor of chemtetry for tiiirn years at Owens 
Colle^, he succeeded by his teaching, writings and 
researches in establlihirtg a great school of chemistij, 
besides earning a wprldpwide reputation as a sdentific 
man; as memter of Parliament he assisted to lay ttM 
founrations of a sdentifle System of technical Mucor 
tion; and as Vice-Chancellor of the University of 
London and a member of the Carnegie trust and 
other bodies, he has speht his later years In the orgai^ 
Isation of sdentific teaching.' It was therefore fimng 
that at the celebration of hie graduation jubilee'^he 
should be greeted by addresses from his old ItudCnts 
and from universities, colleges, and learned sod^fes, 
both at home and abroad, which bore eloq^uent toad- 
mony to the intense appredation which is rdt for'hia 
services to the cause of sdentific and educational 
progress. 

The ceremony took place on Friday last, April as, at 
Manches^i In the Whitworth Hiul of the Oureas 
£<41^, which, by its great architectural bedqty, sets a 
^^ng.toal on the splendid group nl biiudinn whkh 
"'Sir mnqr Rosece has scdi gtow Ufi to replace the eld 
heiDjwin yttgy Street In whknhld first dasSes werehcM. 
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The philosophical faculty of the University of 
Heidelberg’ marked its sense of the importance of the 
occasion by renewing the diploma of doctor of philo¬ 
sophy granted half a century ago, and addresses were 
also presented from the Victoria University of Man¬ 
chester, the old students, the universities of London, 
Cambridge, Liverpool, Birmingham, Edinburgh, 
Glasgow, Aberdeen, St Ancteews, and Montreal, 
University College, London, Yorkshire College, King’s 
College, London, University College, Sheffield, 
Durham College of Science, University College, 
Dundee, Royal Society, British Association, Literary 
and Philosophical Society of Manchester, Chemical 
Society, Society of Chemical Industry, German 
Chemical Society, Bunsen Gesellschnft, Physikal, 
Verem, Frankfort, Kon Gesellschaft, Gottingen, 
Pasteur Institute, Lister Institute, Owens College 
Chemical Society, Chemical Society of Rome, the 
Dutch Chemists, American Academy, American Philo¬ 
sophical Society, and American Chemical Society 
A large number of personal congratulations were 
also received from scientific men all over the world 
To each of the addresses n separate reply was made, 
end in these concise and pointed speeches, each 
embodying some fresh line of thought, the audience 
was delii^ted to recognise the best possible proof of 
the continued mental and physical vigour of the 
speaker 


SIR CLA'Af^M’ LE REVE l^OSTEH, F R.S 

'J'HE tidings of the death of Sir Clement Le Neve 
Foster on April 19 brought to a wide circle of 
friends a great shock as well as sincere sorrow, for all 
hooed that he might enjoy for many years the final 
stage of an active and honoured career His death is 
a serious blow to the public service to which his life 
was devoted. 

Born at Camberwell on March 23, 1841, he was the 
second son of the late Peter Le Neve Foster, who for 
a quarter of a century was secretary of the Society of 
Arts He received his preliminary ^ucation at 
boulogne-sur-Mcr, and obtained his degree of Bachelor 
of Science of the University of France at the age of 
sixteen. In 1857 ho entered the Royal School of 
Mines, and in two years achieved the remarkable dis¬ 
tinction of securing the associateship in the mining, 
metallurgical and geological divisions, as well as the 
Duke of Cornwall’s scholarship and the Edward 
Forbes medal He then proceeded to the mining 
college of Freiberg, in Saxony, which at that time w'as 
suprme in its sp^ial field In i86o he received from 
Sir Roderick Murchison an appointment on the Geo¬ 
logical Survey, and for five years was engaged in 
*^*^^^**fff 1 -h® VVealden beds of Kent and Sussex, and 
the Carboniferous rocks of Derbyshire and Yorkshire, 
In 1872 Le Neve Foster was appointed H.M. 
Inspector of Mines. ^ The new Metalliferous Mines 
Regulation Act, which had just been passed, was 
with a certain amount of disfavour 
by the Cornish miners, and the work of the 
fim ins^tor was particularly difficult, The seventy 
of which Le Neve Foster was sometimes accused bore 
however, remarkable fruit. The average death rate 
from mine accidents in his district was reduced from 
a per i^ooo during the first three years of his inspector- 
^Ip to f 3 per 1000 during the last five. In 1880 
to was transferred at his own request to the North 
Wales detect, where he remained until hla retirement 
in 1901, His tv|pnty-n'ifie annual official reports affM 
emr tomnee of the mass of work that he got through, 

l^ws Tor 

0 * mines have been improved 
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sequence of his efforts. In 1890 he was, on the death 
of Sir Wanngton Smyth, appointed professor of 
mining at the Royal College of Science and Royal 
School of Mines, and continued to hold that appoint¬ 
ment until his death. He largely improved the system 
of instruction, and insisted upon adequate attention 
being given to practical training 

He was a frequent contributor to the Proceedings of 
the many scientific societies of which he was a member, 
and in spite of the exigencies of his official appoint- 
menth he found time for literary work He published 
in 1867 a translation from the Dutch of P. van Dlest’s 
btxik on the tin deposits of Banca, and in 1H76, with 
Mr W Galloway, he translated from the French 
Gallon's ” Lectures on Mining ” He also wrote the 
article on mining in the ” Encyclopadia Bntannica " 
In iKqa he published his great work on ” Ore and 
Stone Mining,” the first systematic English treatise 
nn the subject, of which the fifth edition has just been 
issued, and at the beginning of this year he published 
u smaller volume on ” Mining and Quarrying,” 
noticed in this issue of Nature (p. 603). ■ 

In i 8 cj 5 Lc Neve Foster issued his first annual 
report upon the mineral industij. This formed 
an entirely new departure in official literature, 
and embodied the results of a vast amount of 
labour and technical skill m comparing the mineral 
industries of the United Kingdom with those of other 
countries Its value was so much appreciated that his 
services as editor were retained by the Home Office 
after his retirement from the post of inspector 

Sir Clement was elected a fellow of the Royal 
Society in 1893. He was a juror at the Paris Exhibi¬ 
tions of 1867, 1878, 1889 and 1900, and was creat^ a 
Knight of the Legion of Honour in 1889. He also 
acted as juror at the Inventions Exhibition in 188k, 
and at various other less important exhibitions. He 
served upon various departmental committees on 
mineral statistics, open quarries, slate mines, and 
explosives in mines, as well as upon the Royal Com¬ 
missions for the Chicago Exhibition and for the St. 
Louis Exhibition. His faithful and long continued 
services to the public weal were officially recognised 
by the knighthood conferred upon him on the King’s 
birthday last year 

No man m this, or perhaps in any other, country 
has rendered more conspicuous services to metalliferous 
mining than Le Neve Foster did. In his twenty-nine 
years of Government mine inspection he did much to 
ameliorate the lot of the miner, and by ^is teaching 
and writing he secured for metal mining, that had 
previously been practised mostly as an empirical art, 
a scientific basis D. H B. 


A large number of men of science attended the 
funeral of Sir Clement Le Neve Foster on Friday 
last, among them being the following representatives 
of scientific societies and other bodies:—fflr Norman 
Lockyer, president of the British Association; Sir 
George Armytage, Sir W. T Lewis, and Prof. Hull, 
representing the R^al Commission on Coal Supplies: 
Prof J. W Judd, F R.S., Dean of the Royal College 
of Science, and Mr. J. J. H. Teall, F.R.S., Dirbetur- 
General of the Geological Sufvmf of the United King- 
torn, representing the Royal Society; Mr. 
Wotoward, representing the Geologlral Society; Ur. 
H. Jennings and Mr. Charles McDermid,. represendog 
the Institution of Mining and Metallurgy; Mn Aiibfey 
Strahan, ul- et —jf 

and Mr. 

permanent secretary « _ 

Royal College of Sclent aEtid the Royal 
Mines were represented by the council and 
students. 
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LOXn MILNER ON SCIENCE AND INDUSTRY. 

E notice with much satisfaction that Lord Milner 
is a statesman who recognises that scientific 
knowledge is essential to national progress In a 
spee^ as honorary president of the Chemical, Metal- 
lurgncal, and Mining Society of South Africa, reported 
in the Rand Datly Mail, Jmianncsburg, of March aS, 
he declared himself strongly in favour of generous 
expenditure upon science, and the utilisation of 
the services or scientific men for the development of 
industries The folbwing extracts from his address 
will be read with interest oy all men of science .— 
There is one form of expenditure which is sonirtiines 
called extravagance which 11 not extravagance, and that is 
exMnditure in getting the very best scientific advice 
whatever expenditure we may curtail in the future, there 
is one form of expenditure which I hope we shall never 
curtail, and that is the expenditure upon science And if, 
ai I believe, in the course of a few years you find a great 
Improvement In the agricultural conditions of this country, 
which means an enormous change in the economic posi¬ 
tion, greatly benefiting, among others, the mining industry, 
that change will have been due to the fact that from the 
first moment almost of ordered administration In this 
country after the war we sought to get the best scientific 
advice in all bramhes of agriculture in different parts of 
the world, a matter which does not lead to any immediate 
change, or to any sudden or astonishing rcbults, but which, 
t believe, in course of time will be found to have been the 
most profitable investment possible 
The same principle applies to industry as it docs to 
agriculture—perhaps in a higher degree you may say to 
industry, but then industry here always has had it from 
its beginning—the benefit of first-rate sciencifir assistance 
1 mean that the immediate advantages resulting from the 
scientific treatment of the great industry of this country 
have been so enormous, so obvious, that from the first 
moment that lapitul flowed into the country to develop its 
buried resources, the aid of science has been called in 
Science in the industry has not required that Governmental 
support and impetus which it does require in the more 
neglected branches of our public economy, such am agri- 
cufiufe Science has always been present In the develop¬ 
ment of the great industry of this country through the fact 
that the capitalists who have put their money into it have 
recognised from the first its supreme importance. But 
although private enterprise has done with relation to mining 
a great deal which, with regard to agriculture, for instance, 
only the State could do, there still remains something which 
the State can do even for the highly developed ana highly 
sderttific industries of this countr}' It can do something, 
and I hope it has already begun to do something. 

I believe \ye should all agree that it is not enough that 
Chle great cenitre of mining industry should be able to 
attract, as it does, the highest ability, the highest sclentlflc 
abllf^, from different parts of the world We want to 
do something more than this, we want to grow it for our- 
■afvea, ^ And we look forward to the time when Johannes¬ 
burg will have, among other things, a mining school which 
ahal] be the firat in the world, and it shall have, 1 hope, 
after that, in time, a university and a teaching university— 
not only confined to science—comprising science and the 
arta^-but of which the scientific faculties will be the most 
'•mlfyenf known to mankind. Nbw, you may say that Is 
rathqr hlgh-faluting and It is looking a long way ahead. 
It ihiij be higb-faluting, but It Is my honest belief that this 
cUiy can be accomplished, and it Is my Intention—I am 
nui# It ]i the Intention of the Government, so far as our 
bynibW posters and abilities go—you know our resources 
an Ibe present time are not the greatest—to do as much 
^an we can to begin the foundations of those great Instltu- 
the future 

la a welcome expresaion of b^lef in the imporN 
community of scientific ttudy and orlfaniaed 
^ Of Only on these foundations can a countrf 
a raw state of nature tc 
divUlMtion, or a great nation 
a tka present day. 
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NOTES. 

A PROVISIONAL programme of the meeting of the Inter¬ 
national Association of Academies, to be held in London at 
Whitsuntide, has been sent to the delegates appointed to 
attend the assembly The following are among the 
arrangements announced, but they ore subject to modifi¬ 
cation in detail according to the circumstances which may 
arise between now and the date of the meeting- On 
Tuesday, May 34, the commission inquiring into the 
anatomy of the brain will probably meet at Burlington 
Mouse in the morning In the evening the delegates will 
be entei tamed by the Ro)al hociety at a banquet at the 
Whitehall Rooms Wednesday, Ma> 35, and the morning 
of the following day will be devoted to the business of the 
assembly J-lls Majesty the King has expressed his wish, 
if his engagements wiU permit, to receive the delegates, 
and It IS hoped that arrangements may be made for this 
event m the afternoon of Mav sb On Friday evening. 
May 37, the delegates are invited to a reception by the 
University^)f London, and on the afternoon of May sS it 
N proposed to pay visits to the Universities of Oxford and 
Cambridge On Monday, May 30, the Lord Mayor of 
London will entertain the delegates at a banquet at the 
Mansion House 

Lord Aveburv has been elected president of the Society of 
Antiquaries, and Sir Guilford L. Molcsworth has been 
elected to succeed Sir William White as president of the 
Institution of Civil Engineers. 

A BUBCOMMiTTEB has been appointed by the council of the 
Library Association to consider the question of the *' de¬ 
terioration of modern binding leathers," and to suggest a 
remedy. A circular is being issued to the chief libraries 
in the United Kingdom with the view of ascertaining, 
among other matters, what effective support is likely to be 
forthcoming from librarians In favour of leathers of the 
standard specified by the Society of Arts’ committee 

The Times correspondent at Rome announces that on 
archsological undertaking of an important character is 
about to be set on foot, namely, the complete excavation 
of Herculaneum. It is proposed that this vast work should 
be carried out by the cooperation of Italy with all civilised 
countries, and that there should be a central managing 
committee In Rome with national committees ^sewhere. 

Oil Tuesday nexCi May 3, Mr. L, Fletcher, F R 5 ,, wiU 
deliver the fim of three lectures at the Royal Institutivn 
on meteorites The Friday evening discourse on May 6 
will be delivered by Dr Chalmers Mitchell on anthropoid 
apes, and on May 20 by Prof Rutherford on the radiation: 
and emanation of radium. 

An International Engineering Congreis, under tho^ 
auspices of the American Society of Civil Engineers, wiK 
be held at the St. Louis Exposition during Che we^ 61 * 
October 3 to 8. The congress will be one of a series tif 
international scientific congresses to be held at the ex¬ 
position under the general authority and with the cooper'- 
ation of the Director of Congresses. 

On April 33 and 24 the Society of Genaan Ironmaiceri 
cclobraM at Diissddorf the completion of the twen^-Aftii 
year of Its exlslance, and also of the twen^AFtii 
year of the presidency of Mff Carl Lii^. , The iodety Is 
In a very Aourishlfig condition. It aumhere agsy .ttwvnhciiL, 
ani^of lia Journal, 5 taM-iiR 4 -f«safi, eveg; 
oopidi are. pMbllsbed. The raeetUlg^ wat wiU Op. 

botii ^qra, about eight hundred membeew belifg pmep|r 
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On April 33 paperi were read by Mr. Doveri, on tbe steam 
turbine, and by Mr. R. M Daelen, on the continuous 
open-hearth process. On April 24 Mr. E. Schrbdter traced 
the progress of the German iron trade during the twenty- 
five years of the society’s existence. The announcement 
was then made that a gold medal had been instituted, to 
be called the Carl Lueg medal, and to be awarded for con¬ 
spicuous services to German metallurgy. The first award 
was made to Mr Lueg. Congratulatory addresses were 
then delivered by representatives of the Government and of 
numerous kindred societies The Iron and Steel Institute 
was represented by a deputation of the council consisting 
of Mr A Tannett-Walker, Mr. A. Greiner, and Mr B. H 
Brough In presenting the illuminated address from the 
institute, Mr. Tannett-Walker made a graceful reference 
to the hospitality received from the German society in 1S80 
and in 190a, and rend a characteristic letter of congratu¬ 
lation sent by Mr Carnegie 

M. DE Fonviellb writes —The fourth congress held by 
the International Committee of Scientific Aerostatics will 
be held at St. Petersburg from Monday, August 29, to 
Saturday, September 3 Prof, Hergesell has sent an 
intimation of the congress to the various delegates of 
France, Italy, Austria, and England The official invita¬ 
tions will be sent through the Russian Foreign Office, In 
the name of the Imperial Academy of Sciences, which is to 
make arrangements for the meetings The object of the 
conference, as resolved at the Berlin session, is to establish 
a permanent office with a regular budget paid by the various 
Governments, similar to the Berne bureau for telegraphy 
and that at Pans for meteorology The bureau of the com¬ 
mission IS controlling the monthly ascents which are taking 
place at about fourteen different stations situated in France, 
Germany, Russia, Austria, Switzerland, Spam, and Italy. 
Kite ascents are taking place at Boston and in England 
The results are discussed regularly in a special publication, 
frequently noticed in Nature, printed at the expense of 
the German Government, which has spent for this purpose 
not less than 18,000 marks, and will continue its work up to 
the end of the forthcoming meeting 

Tub first German congress for experimental psychology 
was held in Giessen on April iS-ai About 130 persons 
accepted the invitation to attend the congress, including 
most of the prominent psychologists of Germany, besides 
physiologists, philosophers, alienists and teachers attached 
to various Institutions, and about one hundred attended the 
sittings Nearly fifty papers were read and discussed, and 
in order to get' through this large programme the sittings 
were continued far into the evenings 'fhere was an ex¬ 
cellent exhibition of apparatus arranged by Dr Sommer, 
the distinguished professor of psychiatry, who has done so 
much to apply the tneihods of experimental psychology to 
the investigation of mental diseases Prof G. E Milller, 
of Gottingen, so well known for his accurate Investigations 
of the memory, presided over the sittings, and one of the 
most interesting features of the congress was his demon¬ 
stration and exposition of a case of exceptionally good 
memory. The subject, who Is an Intelligent and well 
educated man, has, in addition to a remarkable munory, 
principally visua) in type, a power of selling very rapidly 
various arithmetical relations between groups of figures 
presented to him, and this combination of faculties eokbles 
him to excel all the achievements of Diamanti, Inaudi, and 
thp q^er " arit||metical prodigies ” that have been liMati^ 
gated from time to time It Is proposed to institute a 
fierman assOtlation for experimental psychology for the 
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organisation of annual congreosea and of cooperallvw 
research. 

Sir William Whitb, the president of the InsdtutioD of 
Civil Engineers, and a number of other engineers and 
persons interested in the manufacture and uses of steel, paid 
a visit on April ao to Hadfield's Steel Foundfy M'Sheineld- 
The object of the visit was to inspect tbe processes adopted 
and to enable the visitors to acquaint themselves with the 
work carried on by the Hadfield Company, The Timsa 
of the following day published an appreciative descriptioii 
of the enterprise exhibited by tbe company in numerous 
directions In this report great prominence is given to the 
value placed by the Hadfield Company upon scientific labor¬ 
atory research and upon experimental tests, and this part 
of the article in particular deserves to be read widely As 
the Times says, “ Abroad manufacturers have been quick 
to recognise the need for a fully staffed and equipped re¬ 
search deparlment, and the amounts expended annually for 
this purpose in some foreign works appear almost incredible.. 

It IS only by enterprise of this nature, however^ that manu¬ 
facturers can keep in the van of progress, and, properly 
directed, this so-called ’ non-productive ’ expenditure brings 
a rich reward In Great Britain we have been somewhat 
apt to relegate research work to the laboratories of pro¬ 
fessors, tbe manufacturers devoting themselves to what are 
styled ' practical results,' This divorce of practice and 
theory does not lead to industrial success." Wa hope with 
Sir William White soon " to see the time when the example 
of Mr. Hadfield will be more widely followed in thia 
country, and when inquiries, both scientific and practical» 
will be carried out on a very large scale in the works of 
manufacturers all over the country." 

The Weights and Measures Committee of the Hereford¬ 
shire County Council has had under consideration the Bill 
introduced in the House of Lords early this session to 
providb for the introduction of the metric system into tbla 
country The committee does not recommend the County 
Council to support the BUI. The report states that the 
committee is of opinion that the subject is so difficult and 
important that it should be dealt with by the Government 
of the day and not by private iegislaCion; that as It stands^ 
the Bill does not attempt to meet the serloufe Inconvenience 
and expense necessarily attendant upon the coiApUlSDry 
adoption throughout the country of metric weights and 
measures, that the decimalisation of our coinage Is as 
Important as that of our weights and mekbui*et, and that 
either without the other Is robbed of more than half It* 
value. At the same time the committee believes that well 
drawn up and well thought out measures dealing with the 
metric system and with the coinage, and brought In by tho 
Government, would command the confidence of ,Che 
country, go through Parliament by a large majority, ah 4 
ultimately benefit both our home and foreign tr^e. " Wo 
log far in the rear of all civilised nations on tiieio 
questions,” to quote the report, " aild all that Is waittod^ 
to remove from us the stigma of marching a century ^Ind 
the rest of the world, Is akil^l and thorough treatment of 
them by the Government of the day." ,l 

An address delivered by Dr. R. T. Glasebrook 00, 

21 as president of the Optical Society Is prlnt^ 

Optician and Photogfaphic Trades Rsww.. , jClr, d>]laaiBp' 
brook pointed out that ihe success of Germah manbfdoHirerd > 
o| optical and other Kientlflo Uutrumenti is 
fact Ihet the value of idenee as a connmrclali 
more fully realiBed there than with ue. What d^^Qptlqiif^J 
Society has to do In order to advance the induitrjJti^k^^Hl^, 
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wpretentB is to promote coopefttion among manufacturers, 
technical educaticm of opticians and standardisation, or the 
appIlcaHon of scientihc methods and standards to organ¬ 
isation and the checking of optical work In Germany a 
large proportion of recent progress is due to the stimulating 
and helpful Influence of the Reichsanstalt. Dr Glazebrook 
Hoped that tn' a few years’ time a future president of the 
Optical Society would be able to say, when reviewing the 
progress of the optical trade, that a large proportion of the 
advance was due to the work of the National Physical 
Laboratory. 

The report of the Meteorological Council for the year 
1901--3, recently presented to Parliament, has now been 
issued. The work of the Meteorological Oflice is briefly 
summarised under (i) ocean meteorology, collection and 
discussion of data from all parts of the ocean, and the loan 
of instruments to the Royal Navy and Mercantile Marine. 
The total number of Instruments of all kinds issued during 
the year for the use of the Navy and Mercantile Marine 
was more than 1700. Barometers are also supplied to fish¬ 
ing statione, the total number of these instruments on loan 
was 229 at the end of the year in question (2) Weather 
telegraphy, collection of telegraphic observations three 
times a day from selected stations in the British Isles and 
Europe, the issue of daily weather reports, weather fore¬ 
casts, and storm warnings, also of special forecasts for 
ngriculturista during hay and corn harvests (June to 
Septembdk') (3) Climatology, collection and publication of 
observations from observatories and land stations in the 
British Isles and British possessions (^4) Miscellaneous 
investigations, e g work in connection with an inquiry into 
London fog, ond a statement of the conspicuous features of 
the weather during the year, including the readings of 
anemometers amounting to or exceeding a velocity of 
q4 miles per hour, corresponding to an estimated wind- 
force of 9 by Beaufort's scale To this latter sub¬ 
ject a special appendix is devoted All the branches of 
the oflice arc utilised for the preparation of replies to 
numerous inquiries by public bodies, newspaper reporters 
and private persons. The report shows greatly increased 
activity in all branches; special mention may be made of 
the supply of weekly and quarterly returns for the Registrar 
General's reports, and of the collection and publication of 
observations from foreign and colonial stations Notwth- 
standing the increase of work, the funds at the disposal of 
the Meteorological Council remain stationary. The perusal 
of the report clearly shows that the useful operations of the 
offica are to a considerable extent crippled by the want of 
sufficient means to carry on the work of a practically im¬ 
portant public department on the lines followed by some of 
the foreign meteorological offices, and to enable it to fulfil 
the constantly increasing requirements of the service in this 
country. 

In the BulUtin de la Soetiii d*Encouragement M. J 
Fillet presents a report on tfie “ Little " universal drawing 
iitstrument submitted by Comunander Mahon, of the U.S. 
Federal Army, The instrument consists essentially of two 
jointed parallelograms or frames, by means of which a 
piece colled the turning plate can be shifted from one part 
of the diagram to another without rotation Pivoted to 
this portion are two rulers at right angles, which by mepns 
of h acale of degrees can be rotated through any desired 
ahgle, and these rulers have scales 1^ which aflf desired 
le^h can be measured off. The advanteges of the 
ap|facatus for quickly drawing forc»4Uagrama for engineer^ 
Ing'pjliriioirt are obvious froed the illustration accompanying 
thq ipapSr. 
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Steps are being taken to promote public Instruction In 
BiJk-culture on a modern scientific basis in America, and 
accordingly a special Bulletin (No 39) has been issued by 
the Entomological Division on the culture and life-hUtory 
of the silkworm and its moth 

A REroRT, published at Birmingham, on injurious insects 
and other animals observed in the midland counties during 
last year has been drawn up by Mr, W E. CoUlnge, of 
Birmingham University. It is well illustrated, and contains 
much Valuable information for farmers and gardeners. 
I'uture annual reports arc pioniisi'd 

Tiip Boston Natural History Society is preparing com¬ 
plete lists of the fauna of New England, of which the first 
part, containing the reptiles, has been issued in Occasional 
Papers These lists are to prepare the way for a complete 
illustrated monograph of the fauna which the society pro- 
jxises to publish 

A PAPER dealing with noxious insects is published in the 
Bolrtini of the Goeldi Museum under the title of Os 
Mosquitos no Parft " "I he author, Prof £ Coeldi, directs 
special attention to Stegomyta fasciata and CuJfx /nligans, 
and IS desirous of obtaining information as to their range 
and habits from all parts of the lountry The former 
species, at any rate, is believed to have been introduced 
from Africa- Many experiments are recorded as to the 
infections produced severally by these species, of which the 
first is diurnal and the second nocturnal 

, The April number of Bird Notes and News contains a 
reference to various rare birds—including an avocet, 
bustards, and woxwings—which have lately visited our 
islands, and have mostly shared the usual fate of such 
wanderers The need for effectual legal protection (If such 
could be devised) for rare birds of this type is emphasised, 
but it Is pointed out that even were such birds made Crown 
property, as has been suggested, this would not help the 
case of locally rare species 

Am important place was assigned at the fifteenth annual 
meeting of the Association of Economic Entomologists, held 
at Washington in December, 190a (of which the report 
appears in No 40 of the Buflcfins of the Entomological 
Division of the U S, Department of Agriculture), to a survey 
of the literature of the subject published In the States, and 
to a discussion of the best means of bringing the work of 
the division to the notice of those sections of the public 
more especially concerned. It was suggested that news¬ 
paper articles, leaflets, somewhat larger popular bulletins 
treating of particular species or groups of species, and larger 
popular monographs seemed the best means for attaining 
the end in view 

To the April number of the Independent Revisui Dr 
A. R* Wallace contributes the first part of an article on 
'* The Birds of Paradise in the Arabian Nights." In the 
Introductorv paragraphs the author states that be is 
generally disposed to believe in the truth of popular legends 
connected with natural history, the assertion that vipers 
swallow their young being a case in point. Accord 1 ii||(V' He 
Is predisposed to look with favour on the theory that the 
" Islands of WakiWak ’* mentioned In the " AraMan 
Nights " are really the Aru Islands, and that they tahe iMr 
nopie from " wa^-wawk," the cry of the great htrd-of' 
paradise, like portion of the article contained In the Issue 
belpft' ns deals only with the MentlftcatlQn of the locality 
td»%hic|k '* the bride with the feather-drte " was lirtrtikht 
with, the aotith-eaafarn lower slopes of the Elbiffa Hoyin^ 
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falna. We ehafl await with intereet Dr Wallace's proofs 
that *' Hasan " actually visited the home of the bl^s-of- 
parodise 

Two zoologists have apparently been working synchron¬ 
ously and Independently of one another on the same sub¬ 
ject—the anatomy and development of AmphiUna foliacea, 
the Cape-worm infesting the sterlet—-and the results of thnr 
investigations appear In the current issue of the Zeiischrift 
fUr wtssenschaftliche ZooJogie (vol. Ixxvi part lii ). both 
uriters, Dr, L Cohn and Dr W Hem, take up Che subject 
as left by Salensky, and both arc of opinion that his con¬ 
clusions require emendation Two papers on the histology 
and morphology of insects likewise appear in the same 
issue In the one Mr W Plotnikow, of St Petersburg, 
discusses the integument and certain peculiar structures 
found therein, while in the second Mr N Holmgren, of 
Stockholm, commences a scries of articles dealing with the 
morphology of the head, commencing with that of the 
Chironomus larva, as displayed by the periodical moults 

We have received the March and April numbers (Nos j 
and 4, vol. ii ) of the journal of the Royal Army Medical 
Corps. The journal Is now edited by Colonel David Bruce, 
F.R S , R A M C , and maintains the high standard of the 
earlier parts. Among other artiiles of interest may be men¬ 
tioned "para-typhoid infections," by‘Lieut.-Colonel Firlh, 
R.A.M-C , rases of dum-dum fever by various writers, an 
illustrated description of the new Royal Army Medical 
CoKrge by (he commandant, various clinical and editorial 
articles, and corps news, 

Ihe report of the director (Lieut.-Colonel Semple, 
R A,M C ) of the Pasteur Institute of India (Kasauli) for 
the third year, ending August, 1903, has rerently been 
issued. 'Ihe inoculations for bites of rabid aniniaj*i 
numbered 584, of which 6 were failures, a percentage of 
1 oa In addition to the inoculations, experiments arc in 
progress in order to obtain an anti-rabic serum, and the 
preparation of anthrax vaccine and of antivenene for snake 
bites has been undertaken Various bacteriological ex¬ 
aminations have also been carried out. the report showing 
that a great deal of valuable work has been accomplished. 
Attention is directed to the climatic difficulties that have 
to be surmounted, especially the liability to septic infection 
of the material used for the anti-rabic inoculations 

A SMALI collet lion of Myretozoa gathered in (he 
Botaniial Gardens, Tokyo, is described by Mr A Lister, 
F.R S , and Miss Lister in the journal oj Botany for April 
Several of the species are found in Great Britain and Europe, 
but one, Enonema aureum, which has affinities with the 
genus Physarum, has only been recorded once previously, 
and then from the Duitenxorg Gardens in Java 

Experiments conducted by Mr M, Kanda, and recorded 
in the Journal of the College of Science, Tokyo, on the 
influence of very weak solutions of certain poisonous salts 
applied to water- and pot-cultures of flowering plants agree 
with the effects produced by similar salts on cryptogamlc 
plants A percentage appreciably less than the minimum 
pdlsonous solution in several cases stimulated the plant to 
accelerate its growth and increaae in weight. The effect 
was most marked when a 5 lO"* gram molecule eolution 
of sloe sulphate was added to the water-cultures. 

Im i|^ aoAunt Sf the fibre plants which grow wild or are 
cutrlvtttod In the Hawaiian lalanda, Mr. L- G. Blackman, 
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of the Bernice Museum, in "Honolulu, attests the value of 
the indigenous plant, Touehardia Eafi/olui, which furnishes 
the fibre known as olond The plant Is not common, and 
thrives best in woods at a moderate altitude The fibre 
has been requisitioned for climbing ropes on account of its 
great tenacity At present the cultivation of fibre ylejdiog 
plants in these islands Is practically limited to sisal hemp, 
but the writer suggests that the climate is suitable for grow¬ 
ing Sansevier$a seylamca, which furnishes bow-string bamp, 

I and Furcraea gxganiea, the source of pita fibre 

Writing m the Botanical Gasetie upon the morphology 
of the common Amenian water-weed, Elodea canadensist 
Mr R. B Wylie gives an account of the development of 
the floral parts, and describes the details of pollination 
and fertilisation The staminate flowers are at first sub¬ 
merged, but owing to the accumulation of bubbles of gas 
In the closed flowers, they break off and rise to the surface. 
The pollen grains ore kept afloat by the air which is held 
round the spines. In the pistillate flower the ovary is 
situated at (he base of a lung floral tube, the stigmas curve 
out well over the floral envelope^, and since they are not 
readily wetted, they cause a depression in the surface film 
of the water into which the pollen grains are drawn, and 
so come into contact with the stigmas 

The whole of the fourth number of vol iv. of the West 
Indian Bulletin 1$ devoted to information relating to Sea 
Island cotton m the United States and the West Indies. 
As the West Indian islands are considered to be specially 
suited for the cultivation of the Sea Island variety, the very 
finest and most expensive product on the market, the object 
of the Agricultural Department is to encourage its general 
introduction to the exclusion of the commoner and cheaper 
sorts It IS important, therefore, that the colonial culti¬ 
vators should be in possession of the most trustworthy In- 
formatien to guide them in the re-introduition of the cotton 
industry. With this object in view Sir Daniel Morris, 
nccoinpanjed by Mr. J. K. Boveil, visited the Sea Island 
cotton regions of South Carolina, Georgia and Florida 
some months ago, and obtained, at first hand, a mass of 
facts bearing upon every phase of the business, from tha 
nature of the most suitable soil to the final disposal of Che 
cotton on the market. In addition to the report on Che 
visit to the States, the number contains valuable notes on 
the various pests which injure the cotton plant in the Weal 
Indies, on the ginneries already established In Ihe Islands, 
on the cost of production, on the prices realised on the home 
markets, and so on. 

A DascRiPTio.s of the topography and geology of the 
Ueharla Oasis, in the Libyan desert, has been prepared by 
Dr John Ball and Mr H. J L Beadnell (Survey Department^ 
Public Works Ministry, Cairo, 1903). This oasis is a large 
natural excavation in the great Libyan plateau, and la 
entirely surrounded by escarpments of Upper Crecaceoua 
limestones and sandstones, with thin cappings of NuniniO- 
lltlc limestone (Eocene). 'Ae grey limestone and wbtto 
chalk of the Daman form tire prominent upper scarps, while 
the oldest strata are represented by the Nubian flaitdftdlqe» 
partly Cenomanian and partly Senonlan. The greattH 
length of the oasis Is 94 kilometres, and Its greateat ividth 
about 4s kilometres Within the excavated area tiisfe are 
many isolated hiUs^ some copped by Mite limestone, othm 
by (? Ollgpcane) dolarlte and ferruginous qjUarizIto^ 
lowest part of ihh oaols Is 113 metres Move sea 4 ffVslt\ Midr 
the floor oonaUu of sofidstoneB and days strswn Ml 
fiagments. There the springs occur and also the vtolag|es* 
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Partially dried salt areas ure^o be observed, with glitter¬ 
ing IncruitatlonB of salt, and sand-dunes likewise diversify 
che scene. The authors give details of the stratigraphy 
and palaontology. They note that the Daman is overlain 
unconfortnably by the Eocene, betwei^n which disturbances 
with faulting and denudation took place In post-Eocene 
times there were further earth movements accompanied by 
Che Igneous intrusions It is not clear, however, whether 
these disturbances were prior or subsequent to the deposi¬ 
tion of the ferruginous quartzites. These latter were formed 
in a slight depression of the Eocene and Cretaceous rocks 
before the great erosion of the oasis I1ie authors remark 
that the agent of denudation cannot be stated with certainty. 
The effects of the disturbances had weakened the rocks, and 
the main erosion was carried out in the moist climate which 
existed in Egypt in PlioLcne and early Pleistocene times, 
and IS being continued to-day by the powerful agency of 
the desert wind-borne sand and changes of temperature 

A FIFTH edition of Mr W Jerome Harrison's " Text¬ 
book of Geology " has been published by Messrs BLackle 
and Son, Ltd The book has been revised and brought up 
to date, and many new illustrations have been used to 
embellish its pages 

Messrs Whittaker and Co, have published the School 
Calendar for 1904 It Is a convenient and useful guide to 
the scholarships offered by the universities, public schools, 
and other educational institutions Full particulars of the 
public exanilnationB to be held during the current year are 
also given 

The April number of Cassell's Magastne opens with a 
well illustrated description of the Royal Botanic Gardens 
at Kew, written by Mr Richard Davey An illustrated 
article on radium and its possibilities, by Dr Louis Elkind, 
is also included in the same issue 

Mn J W Jarvis, St Mark’s College, Chelsea, S W., 
has undertaken the duties of secretary and treasurer of the 
London Geological Field Class The excursions this season 
are^ Merstham on April 30, and to Purley, Henley, 
Wlfl^ledon, Aylesford, Leighton, Bedford, and Chislehurst 
on succeeding Saturdays 

The Department of Agriculture and Technical Instruction 
for Ireland has published the second Bulletin in Us science 
and art series. The pamphlet deals with the spectrometer 
Us construction, adjustments, and uses, and is written by 
Mr. W. J. Lyons, of the Royal College of Science for 
Ireland 

We have received a copy of the Chemisch Weekblad, a 
new weekly publication of the Dutch Chemical Society, 
under the editorship of Dr L, T Relcher and Dr, W P 
Joriwn 

AfKizb of iRDO marks Ispfferdd by Prof J. H. van't Hoff 
fqr the collection and systematic arrangement of all the 
ntqrature bearing upon catalytic phenomena. Competitors 
fdr the prise are required to send In their manuscripts before 
J'uflie 30^ 1905, to the Redaktlon der Zeitschnft fUr 
pki^Hkaiische Chsnifs, Leipzig, Llnndstrasse 2 The award 
i^Ul be decided by Profs, van t Hoff, Arrhenius and 
Oetwald ^ 

in the Jotsfnal of Physical ChamUlfj MI11 C. 

Bihabn dhacU attention to an Interaetlug refctjoq, the rata 
of wldcb ll dMnlibed by raising the temperature. The^ 

Na 1800. VQL. 69] 


SI9 

- , - 

reaction In question is the liberation of Iodine from potassium 
iodide by chromic acid In presence of ferrous sulphate. The 
only reactions previously studied which have a negative 
temperature coefficient appear to be those in which a 
colloidal catalytic agent is involved, and the decrease of 
velocity with nee of temperature is in these cases probably 
due to the coagulation of the colloid 

The mode of action of the oxides of nitrogen in the 
oxidation of sulphur dioxide in the lead ebamber process 
IS discussed in a detailed manner and from a physico¬ 
chemical standpoint by Dr Trautz in the current number 
of the Zettschnft fur phystkaltsche Chemte It is pointed 
out that although the theories of Lunge and of Raschlg 
throw considerable light on the reactions Involved, yet the 
problem can by no means be regarded as solved Accord¬ 
ing to the author’s experiments the essential reactions in¬ 
volved in the lead chamber process all take place with such 
large velocities that their nature cannot be determined with 
the aid of modern criteria. 

In the Zeitsehnft fur Farhen- und 'J vxUl-Chemtef vol 111 
p. 07, Prof A. G Green discus<irs the question of the con¬ 
stitution of cellulose It is pointed out that the grounds 
for the assumption that cellulose must have a large mole¬ 
cular weight are insufllcient, and the simple formula 
C|H,yO, seems more probable As representing the con¬ 
stitution of this important body, the formula 

CH(OH)-ClI-CH(OH) 

>0^ 

IS suggested. According to this, cellulose is an inner 
anhydride of glycose, and the formation of the latter on 
hydrolysis is thus easily explained The formula, more¬ 
over, accounts for all the principal reactions, for the form¬ 
ation of che trinitrate and triacetate, for the production of 
«-bromo-methylfurfurol by action of hydrobromic acid, and 
also explains its latent aldehyde character 

The additions to the Zoological Society’s Gardens during 
the past week include two Cheetahs (Cynaeltinis |iibatus) 
from Africa, presented by Colonel B. Mahon, C B , D.S O. , 
a Lesser Black-backed Gull (Larur fuscus)^ European, a 
Royal Python {Python regius) from West Africa, presented 
by Mr E. W Wildcblood, a Goshawk (ifzlur palumbanus), 
European, presented b> Major-General KInloch, two 
Roseate Cockatoos {Caeatua roseicaptlla) from Australia, 
presented by Mr, T J K>nnersley; a Western Slender- 
billed Cockatoo (Licmeiw pasUnator) from Western 
Australia, presented by Miss Newbold; four Moorish Geckos 
{Tarentola mauntamca) from North Africa, five European 
Tree Frogs {Ilyla arborea), a Common Toad {Bufo 
vulgaris), European, ^rei>ented by Mr. F. M Davis, four 
Common Vipers (Vi^era beriM), European, presented by 
Mr G E. Bon Bernais, a Surlcate ( 5 uricata tetradactyla) 
from South Africa, ^uur Crowned Cranes (Balsaritfa 
^aoomna) from West Afrna, a Greater Sulphur-created 
Cockatoo (Caeatua galerita) from Australia, three Ma^ 
gascar Porphyrios (Porphyrh madagascariensts) fFom 
Madagascar, two Antarctic Skuas (Sterrorarfui anlaratf^) 
from Antarctic Seas, twb Yellow-vented Parrakeets 
(PsepbotHs xosiihoffhous] from Australia, d^ositbd; two 
Natal Duikers {Cbpkalophus nalairnrif) from South-east 
Africa, fl[ 9 e Rosb-toloured Pastors (PMtor rouses) from 
IfMa, purohaaed; hve Pat-tailed Desert Mica (Pdidbufomys 
borJi In the Gardens. 
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OVR kSTROVOmCkh COLUMN. 

Astronomical Occurrkncbs in May — 

May 1-6 Epoch of Aquaiid meteoric shower (KEdunt 338"- 

) 

2 i6h 50m Inferior conjunction of Jupiter's Sat. IV. 
(Calhito) 

9 Neptune 10' south of Geminorum (Mar 3 2) 

„ Saturn Major axis of outer nog - 38" 98, minor axis 
= 9 " 09 

12 ih Moon in conjunction with Jupiter Jupiter 
o-44'N. 

] 5 Venus. Illuminated portion of disc -= o 969* of Mara 
= 0999 

16 Pallas in opposition to the Sun (Fallas Mag 8). 

20 loh 5am Minimum of Algol O Feisei) 

21 9h im to 9h a6m Moon occults o Lronis (Mag. 

38). 

30 6h. Mars in conjunction with the Sun 

CoMFT 1904 a —Circular No 65 from the Kiel Central- 
stelle contains a telpgram received from Prof Pickering, 
who announces that the romet 1904 a was photographed 
nt Harvard on March 11 and 15, and April i, 5, 13 and 16, 
.ind also gjvp^ the coordinates for tho^e dates He further 
gives the following set of elliptic elements, and an 
iphemens, calculated by Measrb. Curtiss, Albrecht, and 
Leiisrhncr from observations made on April 17, j 8 
and ly — 

Epoch 1904 April 18 62 Greenwich 

M = I59 i ? =17*77 

«=a 58 S 7 «-01773 

A =272 13 U = 3" 02 

I =126 39 

Ephcmens tih GMT 

i 9 < 3 « A < Brighineii 

h m B a / 

April 21 j6 44 32 47 13 98 

25 16 31 8 49 30 

*9 . 16 16 8 . SI 34 

May 3 *5 59 44 53 o 88 

The comet was observed on April 19 and 20 by Herren 
WirU and Becker respectively, who determined the follow¬ 
ing positions — 

M T ^SlrBuburg) a fl Mag 

Apnl 19 9**3 as* 4'* 5® 45 55 *3 9 * 

20 . n 37*4 351 56 I 46 35 38 9 3 

Eipmrnts and CniFMERis FOR Woif's Comet (1884 III) 
- The following elements for Wolf's comet (1884 III.), 
corrected for the planetary perturbations up to the epoch 
June 12, 1904, are given by Herr A Derbench in No. 3940 
of the Astronomis^ie Nachrichien :— 

Epoch 1904 June 12 o Berlin 

52 2266 

Qe= 172 50 38 22*^ 
a = 206 28 59 66 V1900 O 
I = 25 14 40 20 j 

♦ = 33 48 59 *9 
M -520" 0519I 
log 11 = 0 5559733 

An ephemens for the period May 7-August 11, 1904, from 
which the following is an extract, is also given — 


Ephemeris iih {M.T. Berlin) 


1904 

a 

h m L 

1 

log r 

leg A 

BrightneiB 

May 7 

. 18 2 21 

+2’ 50’9 

0*5298 

04233 

0 012 

11 

18 r I 

+3 *78 




15 

17 59 31 

+ 4 4 a 

05343 

04044 

0 014 

19 . 

«7 57 *3 

+ 4 39 7 




as 

*7 55 7 

+ 5 * 3'9 

0 5186 

0 3881 

0015 

37 

*7 53 35 

+ 5 466 




3 ^ 

■ 17 49 48 

+6 I 7'4 

0*5128 

03739 

0*017 


Stars having Pbcuuar Spectra— In Circular No, (■6 
of the Harvard O&llege Observatory, Prof. Pickering ^ves 
a list of stars which have been found, on the Henry Draper 
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Memorial photographs, to possess peculiar spectra The 
present list contains the designation, the coordinates, the 
magnitude and the nature ot the spectrum peculiarity of 
twenty-two stars, and is supplementary to the similar lista 
previously published 

Circulars No 77 and No 78 have also been received- 
The first is a supplement to the " Provisional Catalogue 
of Variable Stars *’ published in vol. zlviii. ol^iha Harvard 
College Observatory i 4 nna 2 j, the second deals with the- 
variable stars in the nebula of Orion, and in many cases 
confirms Dr Max Wolf's conclusions respecting the vari¬ 
ability of a number of the stars published in Dr. Bond’a 
discussion of the nebula, which appeared in vol. v of the- 
Harvard College Observatory Annafj 

Spectra Obtained taoM thr Wehneit Interrupter 


Discharge —Mr. H W Morse, of the Je/Terson Physical 
Laboratory, Harvard University, has obtained the spectra, 
of a number of elements, using as the light source thw 
brilliant glow which surrounds the ** active " electrode of 
a Wehneit interrupter when the current is passing He- 
hoped to obtain, among other results, some indications^ 
from the nature of the spectra, that the temperature of this 
glow was intermediate between that of the flame and arc, 
or arc and spark, and thereby to provide another definite step 
in the laboratory temperature scale. From the spectroi 
obtained, however, it appears that the environment of the 
electrode passes through a very great range of temperature 
with each interruption of the current, for under the same 
constant experimental conditions the strongest lines of the 
condensed spark appeared at the same time as lines usually 
attributed to the flame Usually the " Wehneit " spectrum 
IS closely allied to that of the spark, but often some of the 
strongest lines are missing ■ 

Mr Morse discusses In detail the results obtained for each 
of the thirteen elements he used, and in a series of tablea 
gives the wave-length of each line obtained, together with 
the relative intensity of the line in the arc, spark, and* 
" Wehneit " spectra respectively A number of reproduc¬ 
tions of the spectra obtained also accompany the paper, 
which Is published in No. 3, vol. xix., of the Astrophysicat 
Journal 

Variable Stars op tiif Orion Nebula —Prof. Ernst 
Hartwjg, in a communlcahon to No. 3936 of the Astrono^ 
tnische Nachrichten, gives a list of corrections to the " Chart 
of Stars in the Nebula of Orion " which was published in 
vol V of the Harvard College Observatory Annals. The 
corrections have been obtained from observations made by 
Dr. Max Wolf and from the measurement of a photograph 
taken by Prof Scheiner, and are given in tabulu form for 
the equator of 1857. 


THE GERMAN ANTARCTIC EXPEDITION.^ 


'J'H 


£ German South Polar Expedition was absent 
altogether twenty-eight months, of which fourteen 


months were passed In the south polar Ice, ten months with 
our operations in the South Atlantic and South Indian 


oceans, and four months with our work and residence in 


the islands of the Indian and Atlantic Oceans and at the 


Cape. I 

After leaving Cape Town on December 7, 1901, m 
successful senes of soundings and investigations was carried 
on between there and Kerguelen, and further on as far aa- 


the fringe of Ice Amongst the results, 1 lay stress on tha 
demonstration of a trough more than 4500 metres deep, 
running between the Crozet Islands and Kerguelen, and 
connecting the abysses of the Indian Ocean with a deep> 
ravine on the outer edge of the Austral Glacial sea. 

The results of the expedition cannot be comprehensively 
surveyed until the whole material and the copious coflv- 
tions, all of which have been brought back in good con¬ 
dition, are worked up and made accessible. It may, bow->- 
ever, be already affirmed that the Gauss Eipeditlon am laved 
everything in the region assigned (0 it that it was poailble 
to achieve in the time available. It discovered a new 


land, and thereby cleared up an old contested quesUofi re¬ 
garding the nature and extent of the Antarctic continent 


1 AbrMfed from a papa 
Royal Geographical Sms 


r by Dr. Efich von DrygUdd read befbn Ibo’ 
y OB AprO as, j 
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for more than ten degrees of longitude, certainly for about * 
half the debated region between Knox and Kemp's 
Lands, and perhaps for the whole At least, for the 
actual determination of the westerly tract, observations are 
now at hand by which light may be shed on the specified 

3 ueBtion. An important factor is the steep fall of the land 
own to a deep sea discovered by us, important, also, is the 
structure of the land, which consists of old crystalline rocks , 
lastly, It Is important to find that this margin of the con¬ 
tinent Es occupied by a volcanic formation the lavas of which 
contain molten gneisses which have been forced up with 
them from the bed-rock 

The inland Ice covering the continent presents a picture 
nf our former Ice age, and is undoubtedly the vastest Glacial 
area now existing. Yet it was still more extensive in former 
times, as shown by traces on the Gaussberg 

To this continent we directed our operations, and 
endeavoured to study all the phenomena presented by it 
In the biological field, these studies ranged with Prof Dr 
VanhttfTen from the large marine mammals and the Aocks 
oF rare birds on the seaboard, through the numerous species 
of the smaller marine fauna to the bacteria which Dr 
Gazert was able to detect, if not in the Glacial sea itself, 
at least in its organisms, as well as in the rookeries of 
the stormy petrels on the Gaussberg, and in Its few lichens 
and mossgs On the physical side, our observations 
extended from Dr Philippi's studies of the Gaussberg lavas 
and of the continental boulders borne to great distances by 
the ice, through the numerous properties of the Glacial sea 
and of the Glacial formations by myself, up to determin¬ 
ations of the force of gravity, and to Dr Bidlingmaier's 
determinations of the most delicate oscillations of the 
terrestrial magnetic forces, both in their normal periodicity 
and in tkieir stormy perturbations, such as are displayed 
especially during the appearance of the southern auroras 
But should anyone doubt that we there lived and worked 
In a new region on the fringe of the south polar continent, 
conviction will be afforded by the climate In the north 
we left behind us the zone of west winds and crossed 
a trough of low barometric pressure, remaining on its 
southern slope, where the pressure again rises to a maxi¬ 
mum over the continent Hence the prevalence of the 
easterly winds, which sweep down from the south over the 
vast uniform and but slightly inclined surfaces of the 
inland itc, and appear on the seaboard as easterly, Fbhn- 
like gales 

These gales impart to the south polar region its character 
and its limits, by their frequency and uniformity they 
reveal the immensity and the homogeneous nature of those 
Antarctic lands Their northern confines may have some 
importance for practical navigation whenever there is a 
question of circumnavigating the zone of the Austral west 
Winds 


EDUCATION IN INDIA 

'T'HE promulgation of an elaborate and comprehensive 
^ State document by the Home Department of India, 
already referred to In Nature (April 7, p 5^0), exhaustively 
reviewing the subject of education in all Its branches and 
laying down the policy adopted by the (^vernment in regard 
to each, and the recent passing of the Universities Act in 
the Viceroy's Legislative Council In India, naturally direct 
attention to the efforts being made In the Indian part of 
our Empire to place every grade of education upon a aatis- 
factorv basis. The various stara In the agitation which 
precMed the adoption of the Universities Bill by the Legis¬ 
lative Council have already been referred to on several 
occasions in these columns In the following brief summary 
of the dlstliigtilshlng characters of each of these efforts to 
advance education In India, continual reference has been 
made to the columns of the Pioneer Ma%l of Allahabad 
First to deal with the official minute with which Lord 
Cliraon Is naturally conspicuously associatedi We find the 
system of public Instruction In India Ihcludes live universJ- 
tlea, tiiote of Calcutta, Bombay, Madras, the Punjali, and 
AJIahabodi which prescribe courses of study and examine 
the students of afiliated colleges These colleges are widely 
ncAtterdd througnout the country, and number tn all 191 
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(ezclulive of some colleges outside British India, which are 
not Incorporated in the provincial statistics), with 33,000 
students on the rolls In them provision la m^e for studies 
in arts and Onental learning, and for professional course 
of law, medicine, engineering, teaching and agriculture 
Below the colleges arc secondary schools, to the number of 
5493, wilh an attendance of 358,378 scholars, 'and primary 
schools numbering 981538, with 3,308,726 pupils Including 
private institutions, there arc about 4^ niilHon scholars, 
maintained at a cost of 400 lakhs, of which nearly one-half 
IS derived from public funds The total grants from public 
funds fall short of 1,300,000! a year, ana the extension and 
improvement of education in India are chiefly a matter of 
increased expenditure. 

In India, far more than in England, the majority of 
students who frequent the higher schools and the universi¬ 
ties are there for the purpose of qualifying themselves to 
earn an independent livelihood, Government service is re¬ 
garded by the educated classes as the ino&t assured, the most 
dignihed, and the most attractive of ail careers. It is, 
however, justly complained by competent authorities that 
higher education is too much pursued with a view to 
Government service, that excessive prominence is given to 
examinations, that studies are too literary in character, that 
the memory is trained rather than the intelligence, and that 
in the pursuit of English education the vernaculars ore 
neglected, and so fail to become the vehicles for the diffusion 
of western knowledge among the masses. But It is clear 
from the minute that the Government of India holds that the 
multiplication of competitive tests for Government service 
neither results in advantage to Government nor is consistent 
with the highest interests of a liberal education In fixing 
the educational standards which qualify for appointments, 
it IS stated that the natural divisions of primary, secondary, 
and university education should be followed School and 
college certifiLatcs of proficiency should, so far as possible, 
be accepted as full evidence of educational qualincations, 
and due weight should be attached to the rccxifded opinions 
of collegiate and school authorities regarding the pronciency 
and conduct of candidates during their period of tuition 
The questions as to what subjects should be taught and by 
what means proficiency in them should be tesM are con¬ 
sidered as a part of the larger problem of the true object of 
secondary education. The Government of India thinks that 
the solution of the difficulty will be found in adapting to 
Indian conditions the system of leaving examinations, held 
at the conclusion of the secondary course, which has been 
tried with success in other countries 
Referring to technical education, the minute points out 
that the first lall for fresh effort is toward the development 
of Indian industries Technical instruction directed to this 
object must rest upon the basis of a preliminary general 
education of a practical kind, which should, as a rule, be 
imparted in schools of the ordinary type In fixing the 
aim of the technical schools, the expansion of the existing 
Indian markets is of superior importance to the creation 
of new export trades As a step towards providing men 
qualified to take a leading part in the Improvenient of 
Indian industries, the Government of India has determined 
to give assistance in the form of scholarships to selected 
students to enable them to pursue a course of technical 
education under supervision in Europe or America. The 
Government hopes that the technical schoola of India may in 
time produce a regular supply of young men qualified to 
take advantage of such facilities, and that the goodwill and 
Interest of the commercial community may be enlisted in 
the selection of industries to be studied, In finding the most 
suitable students for foreign training, and in turning their 
attainments to practical account upon their return 
Agricultural education in India is then passed in review, 
India possesses po institution capable ci imparting a com¬ 
plete agricultural education. The existing schools and 
colleges have neither produced ecIenClAc experts nor 
sucemed in attracting members of the land-holding classes 
to qualify themselves as practical agriculturists. Both of 
theae defects must be supplied hdore any real progress can 
be expected. In the first place an organisation must be 
created by which men quaafied to carry on the work of 
^tearch^ and to raise the stand|urd of teaching, can be 
traned In India Itself The Govemment^f India has there¬ 
fore under Us consideration a scheme for the establldimant 
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of an lmp«M’ial AgrlnjUiiral College in connertion with an' 
Rxperimental Farm and Renean^ Laboratory, to br carried 
on under the general direction of the Inspector-General of 
Agnmlturr, at whuh il 1 ^ intended to provide a thorough 
training in all branches of agricultural bcience, combined 
ujth constant pr.ictire in farming work and estate manage¬ 
ment (sec p ^64) There will be coucm^s of instruction ex¬ 
tending to live years, which will qualify men to fill posts 
In the Depiirtiiient of Agriculture itself, such as those of 
AhSistant directors, lesearch experts, superintendents of 
farms, professors, teachers, and managers of encumbered 
estates 

In (Oiirlusion the fiovernor-Cipneral in Council stat(?s in 
the minute that the system of education thus extended makes 
provision in varying degrees for all forms of intellectual 
activity that uppeol to a civilised romniunity It seeks to 
siihsfv the aspirations of students in the domain!) of learn¬ 
ing .ind research , it supplies the Government with a 
silt rc ssion of upright and intelligent public servants, it 
trams workers in every branch of commercial enterprise 
that has made good its footing in India, it attempts to 
develnp the; rc'sciurces of the country and to stimulate and 
improve indigenous arts and mclustries, it offerH to all 
classes of society a training suited to their position in life, 
and fur these ends it is organised on lines which admit of 
inch finite expansion as thp demand for education grows and 
public funds or private liberality afford a larger measure 
of suppurl ft rests with the people themselves to make a 
\cise use of the opportunities that are offered to them, and 
1( realise that education in the true sense means something 
itinn than the acquisition of so much positive knowledge, 
suniPthmg higher than the mere passing of examinations, 
that it aims at the progressive and orderly development of 
all the faculties of the mind, that it should form character 
and tench right conduct—that it is, in fact, a preparation 
for I he business of life. 

ihe aspirations of (he Government of India, so far as 
ithiversii) education in particular is cnnc'erned, may be 
gathered bolli from the ininiile already referred to and from 
the Viceroy's <s|iceih at the meeting of his Legislative 
Cnuncil on the onasinn of the passing of the Universities 
Aft The luinute points out that it has hetn realised in 
India that univcr&iries whirh are merely examining bodies 
tend to accentuate the defects of the Indian intellect-—the 
disproporlinnate development of the memory and the in- 
tapacitv to cibserve and appreciate facts It is proposed to 
leconstilule the unwieldy senates of the univi^rsitics, and 
to define .nid regulate the position and powers of the 
sviidieates 1 he universities are to be empowered to provide 
te.iching, while rnllegixte teat hing will be tested by in- 
'spec.tion 111 iddition to examination, and a higher eiluca- 
liunal stand.ird will be enforced from collegiate collegc-s 
(jovernment is pieparetl to afford liberal financial aicl to 
rniible universities to .idapt IhtMiiselves to the new conditions, 
imd it IS hoped that such aid may stimulate private 

beneficeni e 

Lord Ciirzon, m his speech to the Legislative Council, 
said that the fuel th.it the Oovernnumt had taken the 
power of Ihe last word in the entire programme of reenn- 
structicin of Indian universities is (fie best guarantee that 
the progrnmme will not be inoperative, though he regretted 
that the (■overninent is compelled to be so dominant n 
fartoi m the settlement of Indian problems But, he con¬ 
tinued, if the Government had not taken up this particular 
problem of higher education, who would have done it? and 
if the Government had not made itself rps|ionsiblp for seeing 
It through, who could give any guarantee that it would 
not have provixi abortive? It is quite likely, said the Viceroy 
later, that the senates and syndicates of the universities of 
India will be ^lerfcctly competent lu stand by themselves 
and will make no mistakes, but if not, «nd until they are 
Treated, the matter must necessarily be in doubt, and the 
Government niuet, m common prudence, retain the power 

It is consequently clear enough that the improvement of 
education in India m the irnmedinte future is now fully 
assured, and It may be espertcfH with confidence that the 
result of this development wilt In our eastern empire be 
identical with that in other countries, viz. an increased 
piospenty and national well-being. ^ 

MO. l8cx), VOL. 69] 


PLATING UPON ALUMINIUM. 

ANY attempts to plate other metals upon aluminium 
have been tried, but although apparent success haa— 
for a short time—attended some of these efforts, the film 
of metal plated on has not been of such a nature os to 
stand wear or rough usage. Messrs C F Bui’gess and 
Carl Hambuechen publish a new method in the March 
number of Elec troche rnual Industry The difficulty of 
plating on aluminium is generally, and probably correctlyr 
attributed to the invisible him which farms upon that metal 
when exposed to air I herefore most of the methods 
previously described depend upon the removal (or attempted 
removal) of this film by means of solvents, such as acids 
or alkaline hydroxides, and the rapid transference from the 
pukling to the plating bath 

An ideal method would be lo plate in a bath containing 
seme substance which would dissolve off the film of oxide 
from the aluminium and thus leave it clean for the de¬ 
position of the metallic film Messrs Burgess and 
llarnbucchen find that the prespnre in the bath of soluble 
fluorides, such as sodium or ammonium fluoride, or prefer¬ 
ably a small quantity of free hydrofluoric at id, dissolve off 
or prevent this film formation 

'1 he next important point is to pLite as a base metal, upon 
the aluminium, one which will adhere tenaciously to its 
surface, or partially alloy with it Zihl appeafs to possess 
this property of adhesion Lo a high degree. 

The method of proc.cdurc' is fiist to c.lean the aluminium 
by imiTierbion for a few minute in a bath of hydrofluoric 
ac id , this produces a suitable roughening of ths surface; 
(be adhesion to a peifectly polished surface is not satts^ 
factory. On removal from this bath the aluminium Is rinsed 
in running w iter, dipped for a few seconds in a bath con¬ 
sisting of a inixUire of sulphuric .ind 100 parts*and nitric 
and 75 parts, again nnstd in water, and placed in ihe 
pl.itmg bath 

'1 he plating hath consmts of a mixture of zinc and 
nluniifiium sulphates, whuh is very slightly acidified, and 
lontdins about 1 per tent, of hydrofluoric and and an 
equivalent amount of potassium llunnde After the deposi¬ 
tion hris continued for a few minutes with a lurrent density 
of 10 to 20 amperes per square foot the article is taken from 
the bath, wasluxl and dried Other metnis, such as copper 
or silver, may now bc' deposited upon the /me coating, using 
the ordinary precautions lommonly obberved in the deposi¬ 
tion of buih metals upon zinc 

If gold IS to be deposited upon it, it is nccesbarv first to 
plale on a thin coating of copper, otherwise in a short time 
the gold sinks into the zinc and in a few weeks almost 
disappears 

lliL authors do nut state whether aUiminuim coated with 
7me tan he readily soldered, but probably there would be 
no difhculty in doing this F M P 


UNIVERJsITY AND EDUCATIONAL 
INTELLIGENCE 

Wb learn from Science that Mr John D Rockefeller has 
given 100,000] to the Johns Hopkins Hospital, in order 
that the work of the institution may not be curtailed owing 
to the losses from the recent Baltimore fire The Maryland 
Legislature has voted 5000/. annually for two years to the 
Johns Hopkins University By the will of Mrs Farnham^ 
widow of the late Prof Henry Farnham, Yale University 
receives 10,500! for the endowment fund of the medical 
school and 7900! for the endowment fund for the library. 

It is announced in Science that the Assembly haspaased 
a Bill appropriating 50,000! for the New York State College 
of Agriculture at Cornell University, that Presfdent C. E 
Miller, of Heidelberg University, Tiffin, Ohio, has secured 
pledges to the amount of 30,000!. for the fuller equipment 
of this university, 10,000! of this amount to be eapended 
in buildings, and aQ,oooI, to be added to the permanent 
endowment, and that Mr. Andrew Carnegie has given 
6000I to Berea College in Kentucky 

At a recent meeting of the New York eectlon of the 
American Chemical Society a discussion on the training 
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of technical chemiate wai opened with a paper by Mr. 
J B. F. Herroboff. The paper jnalsti that before deciding 
on the beet method! of IrainiAg technical chemist!, it must 
be ieen that thcw are sufficienclv educated on the proper 
line! to enable them readily to become technical chemists 
of great value To achieve the greatest success in such 
work a technical chemist should perfect his mathematics 
and become thoroughly familiar with physics as well ds with 
mechanical engineering After men have gone through a 
regular course in chemical engineering they should be 
trained before leaving college in a practical manner in the 
application of chemistry as welL as in examples of engineer¬ 
ing problems Later, the paper lays it down that to become 
a skilful Investigator in a research chemical laboratory re¬ 
quires both a proper education at college as a chemical 
engineer, especially full in chemistry, and also a training 
at college in original thought as applied to practical investi¬ 
gation, and to working up and improving processes 
Applied chemistry would be greatly benefited if colleges 
would come In closer touch with the manufacturer A plan 
that has been in successful practice at Brown University 
for the last few years was then described A separate com¬ 
mittee for each department of study is carefully selected 
from the old students. These committees visit the college 
once or more a year, they consult and exchange views with 
the heads of the departments Each member reports his 
recomineqdatnms to the chairman of his committee, who 
Incorporates the same in his report to the president of the 
college In this wa> the college authorities are kept in 
close touch with modern technical requirements 


SOCIETIES AND ACADEMIES. 

• London 

Zoological Society, April ig —Dr Henry Woodward, 
r R S , viLU-presidenl, in the chair - Mammals obtained 
by the late Mr W G Doggett on the Anglo-German 
Boundary Coinmissiun Oldheld ThomMi b R S , and 
Harold l-oliwAnni Twenty-one species were enumerated, 
of which three ^ere dnsmb^ as new —Contributions lo the 
anatomy of the Ldiertilia, li, F E ■•ddMnli F R S 
Ihc present part dealt with some points in the structure 
of the Teguexiii (I upinambis),—The Triassic reptile Telet- 
p^ton elRinensv, based on new iiuterial recently procured 
at Lossiemouth by Mr, William 1 aylor G A Bolilongwri 
F R S —Dr^iriptions of twenty-three new spenes of butter¬ 
flies belonging to the family Eryi inids, from trnpiral South 
America Herbert Druco*—^The thenodont mandible and 
its mode of articulation with the skull Dr Robert Broqin. 

Royal Meteorological Society, April 20,—Csptsin D 
Wllson-Barker, president, in the chair —^The variation of 
the population of India compared with the variation of 
rainfall in the decennium iBgi-igoi W L Dallao. Ihe 
author showed that during the four years iflgi-S, the rain- 
faJJ was generally normal or heavy over nearly the whole 
country, and during the six years 1895-1901 the rainfall 
was greatly deficient During the former, or “ wet " 
TCriod 7 the rainfall was deficient over Upper Burma and 
Madras, was normal over the remainder of Burma, Assam, 
Bengal, and the west coast of the peninsula, and was ex¬ 
cessive elsewhere, while during the latter, or " dry," 
period, the rainfall was again dehcient over Upper Burma, 
normal or excessive over the reinainder of Burma, Assam, 
i^engal, the United Provincrs, the North-west Frontier 
Province, and the south of Madras, and was deficient else¬ 
where, mostly BO over Ra^putana and neighbouring areas 
The general census of India on March 1, 1901, showed the 
(|ota1 population to be 293.475i477. which, excluding the 
'^tarrltorn! not included In the 1891 census, was an increase 
of only i'3 per cent The .population had thus failed to 
Incfea^e according to the normal rate during the decade 
Part of this failure was, no doubt, due to endemics. The 
author, however, shows that there is an unmistakable re- 
ktionfblp between the variations of the population and the 
^^rijfltions of rainfall during the diy years. TIm area within 
y^lch the most serious decrease of population occurred' 
smncldei almost exactly with the area of greatest detfcienry 
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of rainfall —xtr Aiucr of autumn miats Dr J B Ooimii> 
1 he*author describes experiments made by him on Coniston 
Lake some time ago. * 


Dublin 

Royal liiah Academy, April a^.^Prof Aihinson, presi¬ 
dent, in the chair — The secretary read a paper by Dr. 
J L E Drayor lontaining the results of u survey of the 
great spiral nebula Messier 33 in the constellation 
Triangulum, 431 stars and nebulous poinlw of conden¬ 
sation found on a photographic negative taken by Dr. 
Isaac Roberts were micrometncally measured, and their 
standard (oordinates computed 

Pahis 

Academy of Sciences, Apnl 18 —M Mascari in the 
thhir—On the horistic method of Gylden H PolnoarB. 
In a work on the series employed in the theory of planets, 
Gulden has expounded two methods which he entitles 
honstiL The first of these has been shown tn be open to 
grave objeitions, and in the present paper the sciond is 
examined, with the result that it is found to give not the 
general solution, but a pnrhcul.'ir solution, which the author 
cdlK a periodic solution It differs nuniencnily from the 
solution given by G>lden —On the presence of argon in 
the giis from the fumeroMes at Guadeloupe M MoIomr. 
1 he gases were collected under conditions whiih precluded 
the possibility of any contamiiiatinn by any atmospheric 
air, and nruved on analysis to consist chiefly of carbon 
dioHidr .ind nitrogen, together with small quantities of 
sulphuretted hydrogen, oxygen, and argon 'I his laller gas 
has been found in all samples of gases from fumerolJpg 
which have been analysed by the author up to the present. 
—The action of silicon upon water at a temperature near 
100° C H MoUmii and F By the prolonged 

.irtum of water at about 95® C upon silicon, either cryslal- 
Ime or amorphous, a small quantity of hydrogen is evolved, 
and each pnrtirle nf siluon is surrounded by a loaliiigrof 
hydrated silica Ihis elTect was shown to be due to the 
minute amount of alkali dissolved from the glass, since 
It was stopfied by the presence of u ^mall quantity of and, 
and no suih eflfeit couJd be observed in vessels of platinum 
or of fused silica —On a new entire function G MlttBg- 
Lwffloe. —Permanent modific.itions On the properties of 
systeiiiH iifTci'led with both hysteresis and viscosity 
P Duhwm.—The influence of lateral pressures on the 
resistance of solids to crushing M CQiialdBra. The 
crushing resnstance of cement is increased bv lateral pressure 
on the specimen The cuneR given m the paper show that 
there is a linear relation between the (rushing resistance 
and the cvlernal pressure on the side*, of the test piece — 
On certain ordinary differential equations of Ihe second 
order b Bsrnatain.—On a senes analogous to modular 
functions M Lsroh.— On the theory of systems of 

diflerentiul i*qualions L tehlwalng«r. — On (he eumpensB- 
tion of interferences and the measurement of small thiek- 
nesbtis Geoiges MmIIr. The retardation due to a thin 
Isotropic plate Is balanced by the retardation due to the 
rotatory polarisation of quartz In this wav n thickness 
of air ot the order of 001 mm is balanced by a piece of 
quartz several lentimetren in thlckne^s The great 

sensitiveness of the method lends itself to the determin¬ 
ation of the optical properties of crystalline bodies which 
can only be obtubied 111 the form nf thin plates —On Ihe 
spectrum of zini Maurire Hwinift The interference method 
has been recently subjected lo criticism, the author has 
re-determined some of the wave-lengths of the principal 
rays of zinc, and shows that they are in absolute accord 
with the results of Perot and habry —On some bodies 
acting on the photographic plate Edmond van AuM. A 
description of experiments with resin giving rasukts 
analogous with those of Russell and Graetr on hydrogen 
peroxide and turpentine —The action of the Hertzian 
oscillations on faintly luminous objects C Quttnn. The 
action of the Heetzian warn is similar to that of the n-rsys. 
—On a system of damo^ MM Fav4 and Oarpnntinr. 
A system of very fine'wires or glass capiHary tubes i« 
arranged radially rvund the moviog needle, the damping 
effect being produced by the viscosity of the air. The 
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Yesiitance to motion haa been worked out experimentally 
as a function of the diameter of ahe wire, and the resulti 
compared with the theory of Stakes —On the apparent 
diminution of energy of a feeble acid In the presence of ita 
neutral salt ‘ G. OhnanMu. The Incomplete precipitation 
of metallic acetates in the presence of aodium acetate by 
means of hydrogen sulphide appears to be due to the form¬ 
ation of small quantities of an alkaline sulphide, and It Is 
unnecessary to resort to the electrolytic theory of dis¬ 
sociation to interpret this phenomenon.^On the methyl ether 
of acetol Louis HMiry.—On the acetolate of methyl' 
Andrd Kilns.—Halogen ether oxides, RO(CHg)hX, and their 
magnesium compounds. New syntheses In the tetra- 
methylene senes J. Hnmonat.—On a new general reaction 
of aldehydes L. J. Simon and A OonduehS. Aldehydes 
condense with oxalacetic ester and ammonia to give crystal¬ 
line compounds, the constitution of which is not yet com¬ 
pletely made out —The chlorination of phenyl carbonate in 
the presence of antimony chloride ‘ Et. Boriml.—The action 
of sulphur and selenium on the organomagnesium com¬ 
pounds of aromatic hydrocarbons, with one or two halogen 
atoms In the ring K. Tabourg. Sulphur gives thiophenols 
and disulphides, selenium forms analogous compounds — 
The puriflcatlon and characterisation of alcohols - L 
Bouvaault. Pyruvic esters are readily formed, and give 
characteristic semicarbazones —On two isomeric ^-nieAyl- 
tinnamic acids M TIffanau.—^The action of organo- 

magnesium compounds on phthalimide and phenyl- 
phthalimlde Constantin Bala.—On the hydrates of methyl 
alcohol and acetone: E. Varanna and L. Qodafrog- The 
existence of several hydrates of methyl alcohol and acetone 
19 inferred from a study of the vUcosity of various mixtures 
of these substances with water —On the perception of 
luminous radiations in nocturnal moths, and on the use of 
lamps as decoys , Joseph Barraud.—On the peduncle of 
some Vorticelle, Emmanuel Paurd.—On the presence of 
a new American genus (Abronia) in the Tertiary flora of 
Espape. L Laurant.—On the sulphur spring of Matsesta 
(Transcaucasia) and the relation between caves and thermo¬ 
mineral springs E A. Marlal.—The histology and bacteri¬ 
ology of mud extracted from a depth of 10 metres In a 
well at the necropolis of Bernard (Vendde) Marcel 
Baiidouln.—The influence of acidity on enzymes P. Patit. 
—Chemical researches on the thyroid apparatus. Jean 
Ohanu and Albert Moral. It Is possible to differentiate 
by chemical analysis between the thyroid and parathyroid 
bodies, Che latter containing much less iodine —^The effect 
of ablation of the liver on the coaptation of the blood 
M Dayan and N. KaralT.—Contribution to the study of 
■and Alters M Marboutln. V/ 


DIARY OF SOCIETIES. 

THURSDAY, AprilrS. 

Royal Socibt^ si 4 30.—Farther Esperlmenti on the Praducllon of 
HoUiiin from Rsdium' Sir William RamBiy, K C.B , F R S , and 
F Soddy—The EffecU of Chauei of Temperninn on the Modu- 
liu of Tonloiial RIkMIij of Melal Wlru; Dr F. Horton —The 
Sparklns Dbunce between Elecirlcally Cherged Sorftoes. Prelimlnery 
Note ■ Dr P E Sbsw,—Siudlea on Encyme Aciieo. Peri XI The 
Rate of the Cbann Conditioned ^ SucraclaHtic Eniymet, and lie Bear- 
iaara the Law oTMeu Action. Fan Ill The Influence of ihe Producta 
orChann oa ihe Rate of Chaan Condilkmed by Sucrocluilc Encymoi. 
Dr. E r* Armstrong.—Part IV The Sucroclutic Action of Aadi as 
CoBtrasiod wnh that of Enzymes Dr E. F. Armstrong and R. T Cald¬ 
well.—Eni]^ Action ■■ bearing on tho Validity of IM loni^tuoda- 
tlen Hypothask, end on Ihe Phenomena of Vital ^anga ■ Prof H E. 
Armstrong, F R S —On the Changesof Thermoaleculc Power ponced 


^ Munodsadon, and iheb Rdatlon 10 Megnetlc Strains- Dr S 
Bldwell, F.R-S —Tho Behaviour of the Shat jmnod Atmoqiberlc Pres- I 
aura Variation over the Earth's Sarfsco . Sir Normen Lockyer. ILC B . 
F.R 5 ..aDdDr.W J SL Lockyer. 

Ropal iHBTiTunoH, St s^DlsHclallon; Prof. Dewar, F R,S. 
iMSTiTDTiOM OF Euctucal BNGiNnis, At fl.—Power Suilon Design: 
C H. Men and W. MeUUan 

FRIDAY, Apul n 

Rotal Ihstitutioh, at o.— WeetnlnsiiBr Abbey In ihs Early Part of the 
Seventeenth Century. The Very Rev. J. A. Roblneoo. 

MiONDA)^HM m \ 

Roval ImTiTUTioii, at 3.^BDual ■RuiB ^ 

AaiiTOTHLiaN Bocivrv, at B.—Ku^Vsusm 1 O. IL Moon. 

SOOBTT OP CiiBiiiCAL jMDusTn, Tho Dennainallon of 

Uinuu Quanddes of gkmuth In CoRPer and Civper Oiea (s) The 
Determlnatum of MlnuM QaantliieS it Arsenic ia Copper OHm end 
llotnlluigical Piodocis T, C. Ctn^ —The Bsdmallon of HeroSv; 
D A. SutlMilanil. • 
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. TUESDAY, Ma« !. 

Rotai. iHSTlTotlOM, at S.—Meuarfiei: L. Ffetcherp F.R^S. 

ZnOLOGicAL Soeinir. at Aso.—On the OilerilnsT and ftsirsiaetlr 

IMdon ^ SSTm kalBaas^^yaStaAn^^ UMeffneSSh 
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